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LOI NOI' DAU

Sinh Iy hoc ld mén hoc co so cua y hoc. Sinh Iy hoc y hoc chuyén nghién citu vé
hoat dong chitc ndng ctua cdc t€ bao, cdc co quan, hé théng co quan trong maéi lién hé
gitta chiing vJi nhau va gitka chiing voi moi truong séng, dong thoi nghién cuu vé su
diéu hoa chitc ning dé ddm bdo cho co thé tbn tai, phdt trién va thich tng duoc voi
sw bién doi cua moi truong.

Sdch gido khoa sinh ly hoc xudt bdn ldn nay nhdm cung cdp cho sinh vién y nhitng
kién thitc co bdn vé sinh lf hoc dé vin dung vio cdc mon y hoc lim sang cing nhu y
hoc dw phong. Sdch cang c6 thé diang lam tai liéu tham khdo cho cdc hoc vién sau dai
hoc chuyén nganh y hoc. Sdch trinh bay nhitng diém co bdn nhdt mang tinh cdp nhat
va cé s6 liu cua Viét Nam.

Trong thoi dai bung né thong tin ngdy nay, nhing tién bg cia khoa hoc ky thudt luon
dem lgi nhitng kién thitc moi cho sinh ly hoc va theo thoi gian sé co nhiing khdi niém
mdi, dinh nghia mdi, boi vy cik ba dén ndm ndm cin duoc xudt bdn lai dé cdp nhat
kién thitc mdi.

Chu bién va ban bién soan cudn sdch nay la nhitng cdn bo ldu ndm cia b6 mén da
6 nhiéu cong trinh nghién citu khoa hoc, da gidng va bién soan sdch gido khoa sinh ly
hoc, da tham gia lam cong tdc chdn dodn tai cdc bénh vién va thuong xuyén tiép xiic
vOi nganh sinh ly hoc y hoc nudc ngodai.

Trong qud trinh bién soan va xudt bdn mdc di da cé nhiéu c6 gdng nhung chdc chin
con co thiéu sot, chiing t6i mong nhdn duoc nhigng y kién dong gop cia cdc dong nghiép

va ban doc.

GS.TS. PHAM THI MINH PUC
Chu nhiém BO mon Sinh ly hoc
Truong dai hoc Y Ha Noi
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CHUONG 1

SINH LY PAI CUONG
NHAP MON SINH LY HQC

1. DINH NGHIA VA POI TUONG NGHIEN CUU

1.1. SINH LY HOC LA MOT NGANH CUA SINH HOC

Nhi¢m vu cua chuyén nganh nay Ia nghién ciu hoat dong chic ning cua co thé
song, tim cach giai thich vai tro cua céac yéu t6 vat ly, hoa hoc vé ngudn goc, su phat
trién va sy ti¢n hda cua su sOng O nhitng sinh vat don gian nhat c¢6 cdu tao don bao
nhu amip cho dén nhiing sinh vat phudc tap nhit nhu con nguoi. M4i sinh vat ¢6 nhiing
dac trung khac nhau va hoat ddng chic nang riéng cia minh. Vi vdy, sinh ly hoc dugc
chia thanh nhiéu chuyén nganh khac nhau nhu sinh ly hoc virus, sinh ly hoc vi khudn,

sinh ly hoc thuc vat, sinh ly hoc dong vat, sinh ly hoc nguoi.

1.2. SINH LY HOC NGUOI LA MOT CHUYEN NGANH CUA NGANH SINH LY HOC NOI
CHUNG '

Sinh Iy hoc nguoi chuyén nghién cdu vé chdc niang va hoat dong chdc ning cua
tung t& bao, tung co quan va hé thdng co quan trong mdi lién hé gita ching v4i nhau
va gitta co thé vii moi trudng; nghién ctu vé su diéu hda chic ning dé dam bao cho
su ton tai, phat trién va thich dng cua co thé voi su bi€n déi cua moi trudng song.

Sinh 1y hoc y hoc lai ¢6 thém mau sdc riéng cua né. D6 1a nghién ciu vé hoat dong
chic nang cua céc t€ bao, cic co quan, hé thdng co quan, su diéu hoa chic ning dé
dam bao cho co thé ton tai, phat trién mét cach binh thuong va thich dng duoc voi
su bi€n d6i cua moéi trudng séng. K&t qua nghién cdu cua cac nha sinh Iy hoc sé tao
co sO cho cac nha bénh 1y hoc giai thich ducc v xu 1y duoc nhiing réi loan hoat dong
chic nang cua co thé trong tinh trang bénh ly, it dé ¢6 thé dé xuidt nhing bién phap
nhim dam bao va nang cao sdc khée cho con nguoi.

Nhu vdy d6i tuong nghién ciu va phuc vu cta sinh 1y hoc y hoc 1a co thé con nguoi.
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Nhi¢m vu cia cdc nha sinh ly hoc la phai nghién cdu phat hién cic chdc nang cua co
thé tir mac t€ bao dén co quan, h¢ thdng co quan va toan bd co thé, cac co ché hoat
dong va di¢u hoa hoat ddng cua ching, cac co ché thich dng cua co thé vdi moi truong
va dac bi¢t can phai xac dinh duoc cac chi s bidu hien hoat dong chic ndng cia cac
co quan, hé thong co quan va cd thé do ludng dugc ching trong trang thai hoat dong
binh thudng nhdm gitp cac nha bénh ly hoc va cac nha lam sang hoc ¢ ticu chuin
dé so sanh va danh gia tinh trang bénh ly.

Tuy nhi¢n trong qua trinh nghién cdu, d¢ di dén k&t luan va ap dung cho con nguoi,
nhi¢u khi cac nha sinh ly hoc phai nghién ctu trén cac dong vat thuc nghi¢m. Tuy
muc ti¢u nghién cdu, cic nha sinh ly hoc ¢6 thé chon nhiing loai dong vat thuc nghi¢m

thich hop.

2. VI TRi CUA MON SINH LY HOC TRONG CAC NGANH KHOA HOC TU
NHIEN VA Y HOC

2.1. VI TRi CUA MON SINH LY HOC TRONG CAC NGANH KHOA HOC TU NHIEN

Sinh 1y hoc 1a mdt nganh cua sinh hoc, né ¢6 lien quan dén cac nganh khoa hoc
khac nhau nhu hoa hoc, vat ly hoc, toan hoc, moéi truong hoc... Nhitng thanh tuu nghi¢n
ctu vé sinh ly hoc thudng duoc bit ngudn (U nhing thanh (yu cua cic nganh khoa
hoc khac dic biet hda hoc va vat ly hoc. Nguoc lai, nhiing k&t qua nghién cdu hoac
yCu cau cia sinh ly hoc lai ¢o tac dung thic ddy cdac nganh khoa hoc khac phat trién.
Trong nganh sinh hoc, sinh Iy hoc y hoc cing ¢6 m6i quan h¢ vai cac chuyén nganh
sinh ly khiac nhu sinh ly virus, sinh ly vi khudn, sinh ly nhing dong vat ky sinh, sinh
ly dong vat... Cac chuyén nganh sinh Iy hoc nay thuong ¢ méi quan hé qua lai, két
qua nghién cdu cua chuyén nganh nay ¢6 thé tao tien dé nghién cdu cho chuyvén nganh

kia hodc nguoc lai.
2.2. VI TRi CUA MON SINH LY HOC TRONG Y HOC

- Sinh ly hoc la mOt nganh khoa hoc chic nang vi vy nd licn quan chat ché voi
cac nganh khoa hoc hinh théi nhu giai phiu hoc, mo hoc. Trong qua trinh ti¢n hda
cua sinh vét, chdc niang quyét dinh cfu trac. Tuy nhién dé hi€u dugc chdc nang cua
tung co quan, bd phéin trong co thé c¢in c¢d nhiing hi€u biét vé hinh théi, cdu tao va
moai lién quan v¢ giai phdu gitta ching vai nhau.

- Sinh ly hoc la m6én hoc ¢6 lién quan chat ché véi héa sinh hoc va ly sinh hoc.
Nhiing hicu bi€t vé hda sinh hoc va ly sinh hoc sé gitp chuyén nganh sinh Iy hoc tim
hiu dugc ban chit cua ciac hoat dong séng, hoat dong chuc nang va gép phin giai
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thich cac co ché cua hoat dong chdc ndng va di¢u hoa chic nang.
- Sinh Iy hoc 1a mdn hoc co so rat quan trong cua y hoc. Nhiing ki¢n thdc vé sinh
Iy hoc truc ti€p phuc vu cho cac mon bénh hoc va la co so dé giai thich va phat hién

c¢ic roi loan chic nang trong tinh trang bénh ly.

3. LICH SU PHAT TRIEN MON SINH LY HOC

Lich st phat trién sinh 1y hoc song song voi lich su phét trién cua cic nganh khoa
hoc tu nhién va luon ludn gén licn vai su thay déi vé quan niém tri€t hoc. C6 thé noi
lich s phat trién cua sinh ly hoc trai qua 3 thoi ki khac nhau.

3.1. THOI KY CO XUA

Ngay tir thoi ki ¢ xua con ngudi ding trude nhiing hién tuong ty nhién hodc nhing
hi¢n tugng xay ra cua ban than luon dat cau hoi tai sao? D¢ giai thich cac hién tuong
nay ngudi ta thudng dua vao nhing luan thuy&t huyén bi nhu moi hoat dong cua con
nguoi hay su séng ton tai duoc 1a nhd ¢6 linh hon. Khi chét, linh hon siéu thodt khoi
thé xdc, con ngudi chi chét vé mat thé xac con linh hon s¢ ton tai mai. Quan niém
nay chinh 1a nguodn gdc cua ton gido.

D¢ giai thich cic hién tuong cla tu nhién ngudi ta dua vao thuyét am duong ngi
hanh hodc van vat trong vi tru déu do thugng d¢€ sinh ra.

Vao th& ky thd S trude cong nguyén Hippocrate 1a nguoi dau tién dua ra thuyét
hoat khi d¢ giai thich mot sé hién tuong nhu khong khi tit bén ngoai vao phdi roi vao
mau va luu thong trong mau. Dén thé ky tha 2 Galign da phat trién thuyét nay dé
giai thich mot s6 hién tuong khac.

3.2. THOI KY PHAT TRIEN CUA NEN KHOA HQC TU NHIEN

Vao khoang thé ky thd XVI dén nua diu thé ky XX, nén kinh t& cic nudc chiu
Au phat trién, ché do tu ban ra doi va khoa hoc tu nhién ¢6 nhitng budc ti€n b quan
trong. Lin dau ticn hai nha khoa hoc la Copernic (1473-1543) va Galilée (1564-1642)
da tuyén bo qua dat xoay quanh mit troi, 10i tuyén bé nay da di nguoc vai quan niém
than thanh cua Thién chda gido. Song song v6i nhiing phat minh vé vat Iy hoc nhi¢u
phat hién nghic¢n ctu vé sinh Iy hoc da xudt hién nhu viéc tim ra tudn hoan phdi nho
phuong phip giai phiu cua Servet (1511-1553), phat hién hé thdng tudn hoan mau
cua Harvey (1578-1657), tuan hoan mao mach phdi cia Malpighi (1628-1694) nho
quan sat biang kinh hién vi.

Nhitng phat hién v¢ hoat dong chic ning cua ciac b phan trong co thé cua cac
nha sinh Iy hoc thong qua thuc nghiém ngdy cang nhiéu hon, cu thé hon va bat dau
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tim cach giai thich ban chat cac hi¢n tuong cua sy sOng nhu ban chit cia qua trinh
ho hdp va tiéu hda la do hoat dong cia h¢ thdng men hodc la qua trinh thicu dot
(Boe de Sylvius 1614-1672; Lavoisier 1713-1794) hodc Galvani da tim ra dong dién
sinh vat (1737-1798)...

Nua sau th€ ky XIX mdt s nha khoa hoc nhu Dubois Raymond (1818-1896), Marcy
(1830-1904), Ludwig (1816-1895) da sdng tao ra mot sO dung cu nghi¢n cdu nhu may
kich thich di¢n, trong Marcy hodc huyCt 4p k€. Nho cac dung cu nay céc nha sinh ly
hoc da ti¢n hanh cac nghién cdu thue nghi¢m dé tim hi¢u vé hoat dong chic nang cua
cdc co quan va h¢ thong co quan cua co thé.

Tu nua sau thé ky XIX dén nda dau thé ky XX nho nhip do phat trién cua khoa
hoc ky thuat phat trién manh nén nhi¢u thanh tuu vé sinh ly hoc cang da dat dugc
trong thoi ky nay nhu quan ni¢m vé hing tinh ngi moi cia Claude Bernard (1813-1873).
nghi¢n cdu v sinh ly hoc than kinh cua Sherrington (1859-1947), Sctehenov (1829-1905),
Broca (1861) va dac bict Pavlov nho nghi¢n cu thuc nghi¢m trén co the toan ven da

dua ra hoc thuyCt than kinh d¢ giai thich v¢ dicu hoa chic nang.
3.3. THOI DAI SINH HOC PHAN TU

Nam 1940 nho ¢6 kinh hién vi dién ta ra doi, mOt loat cic thanh tuu maéi da dat
giai thuong Nobcl nhu phat minh vé cdu tric xodn kép cia acid nucleic caa Watson
va Crick (1953); phat minh vé RNA thong tin cua Jacob va Monod (1965); phat minh
vé ma di truyén cua Nirenberg, Holdey, Khorana; phat minh vé co ché tac dung cua
hormon cua Sutherland... Nhiing k&t qua nghi¢n cdu khong chi dung ¢ muc phéan tu
ma ngay tiu nim 1961 Szent-Gyorgy da dé cap dén vai trd cua cic dién tu trong mot
s& bénh nhu rdi loan tam than. '

Tom lai ¢6 thé ndi lich st caa sinh hoc ndi chung va sinh 1y hoc ndi ri¢ng ludn
luon gén licn vai lich st phat trién cua cac nganh khoa hoc tu nhi¢n dac bi¢t hoa hoc
va vat ly hoc. Nhimg phéat minh vé khoa hoc va séng ch€ céc cong cu nghién cdu da
gidp cdc nha sinh ly hoc ngay cang di sdu nghién cdu v¢ chic ning khong chi 0 muc
co the noi chung, h¢ thong co quan, co quan, t€ bao thim chi con ¢ mdc phéan tu hodc

dudi phan tu.

4. PHUONG PHAP NGHIEN CUU VA HOC TAP SINH LY HOC

4.1. PHUONG PHAP NGHIEN cUU

Phuong phép chu yéu dugc st dung dé nghién ciu hoat ddng chdc ndng cua céc
co quan, h¢ thong co quan, mdi lién quan gitta ching v3i nhau va gitta ching voi moi
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truong fa quan séat va thuc nghiém trén dong vat hodc trén chinh co thé nguoi.

- C6 the nghicén cdu trén co thé toan ven (in vivo).

- C6 thé nghién cdu mot co quan bing cach tach roi co quan hodc mot bd phén ra
khoi méi lién hé than kinh vdi co thé toan ven nhung vin gitt nguyén su nudi dudng
bing duong mach mau (in situ).

- Co6 thé nghién ciu biing cach tach rdi mot co quan, co thé hodc &€ bao ra khoi
¢o thé va nuoi dudng trong di¢u ki¢n dinh dudng va nhi¢t do giong nhu trong co thé
(in vitro).

Véi 3 phuong phap thuc nghiém trén k€t hgp vai viée thay doi cac tdc nhan tac
dong v¢ co hoc, 1y hoc, hoa hoc, nhi¢t hoc... cac nha sinh 1y hoc ¢6 the quan sét duoc
nhitng hoat dong chic nang, nhitng thay ddi chdc ning cua (& bao, co quan, co thé
bing nhiing phuong ti¢n quan sat, do ludng chinh xdc d¢ tu do6 tim hicu dugc hoat

dong va co ché hoat dong cia co thé.
4.2. PHUONG PHAP HOC TAP

Céu tric va chdc ndng ¢6 mdi licn quan chit ché trong d6 chdc nang quyét dinh
cdu trdc vi viy mudn hoc tap t6t mon sinh Iy hoc trude hét phai ¢é nhiung ki€n thic
vé gial phdu va mo hoc. Dong thoi phai ¢6 nhing kién thdc co ban vé sinh hoc, hoa
hoc. vat Iy hoc, dic bict héa sinh hoc va ly sinh hoc vi nhd né ta ¢d thé hi¢u bi¢t can
k¢ va giai thich dugc ban chat cac hoat dong chic nang va diCu hoa chdc nang cua
co the.

D¢ hoc 1ot mén sinh ly hoc cén ¢ su so sanh lién h¢ vé chic nidng gida cac co
quan va h¢ théng co quan, phai dit chung trong méi lén quan voi nhau va mdi lién
quan gita co thé voi moi trudng va phai biét ap dung cac kién thidc sinh ly hoc d¢é giai
thich céac hi¢n tugng, céc tricu ching trong truong hop bénh ly.

DAI CUONG VE CO THE SONG VA HANG TINH NOI MOI

1. DPAC DPIEM CUA SU SONG

Don vi song co ban cua co thé la (€ bao. Mbi co quan la mot tap hop gdom vo sO
cic 1€ bao, nhing (& bao nay licn k&t vai nhau nho cac cdu trac lién (& bao. Trong co
th¢ ¢6 nhicu loai t€ bao khac nhau, mdi loai t& bao déu ¢6 nhiing dic trung ricng cua
no. Tuy vay ching déu ¢6 nhilng diac diém chung, nhing dic diém do duoc goi la diac

diém cua sy sOng.



1.1. PAC PIEM THAY CU POI MOI

Cic t€ bao trong co thé 16n tai va phat trién duge nho qué trinh luon thay ca doi
mai. Thue chat cia qua trinh thay ci d6i méi la qué trinh chuyén hoa va gom 2 qua
trinh:

- Qua trinh dong héa: la qua trinh thu nhan vat chat, chuyén vat chat thanh chat
dinh dudng, thanh thanh phin cdu tao dic trung cia t& bao dé cho sinh vét ton tai
va phat trién.

- Qua trinh di hoa: 1a qua trinh phan giai vat chat, giai phdng nang luong cho co
thé hoat dong va dao thai cac sain phdm chuyén héa ra khoi co thé.

Hai qua trinh nay lién quan chit ché vOi nhau, la hai mat thong nhat cua qua trinh
chuyén héa va thuong phai can bing voi nhau dé co thé ¢6 thé ton tai va phét tricn.
Chuyén hoa ngung la ngung su song. R4i loan chuyén hoa la roi loan hoat dong chic
nang cua co thé.

Chuyén hoda 1a mot qué trinh bao gom nhiéu giai doan tu tiéu hda, hd hap dén giai
doan chuyCn hda chit xay ra trong t& bao roi giai doan bai ti€t. Cac hoat dong tiéu
hda, ho hép, bai ti€t la nhiing hoat dOng trao doi gitta trong va ngoai co thé. Con hoat

ddng chuyén hoa co ban duge xdy ra trong té bao.

1.2. PAC PIEM CHIU KiCH THiCH

Kha nang chiu kich thich la kha nang ddp ing voi cic tic nhan kich thich vat ly
nhu co hoc, dién hoc, quang hoc, nhi¢t hoc; voi cac kich thich hoa hoc, tam ly hoc..
Vi du cham vao vat néng lam tay rut lai, 4nh sang lam co dong tu, thic an chua lam
chay nudc bot, so hai lam tim dip nhanh, kich thich vao cic tuyén gy bai tict dich
va men, kich thich dién vao co lam co co... Kha nang chiu kich thich nay ¢6 thé biéu
hién 0 mic t& bao, co quan hodc toan bd co thé.

Cuong d¢ toi thiu tao ra dap dng voi mbi tac nhan kich thich duoc goi la nguong
kich thich. Ngudng kich thich thay doi tuy thudc dic tinh cua tung loai t&€ bao, tung
loai co quan, tung co thé, tuy thudc vao tic nhan kich thich.

DBic tinh chiu kich thich vira [a bi€u hién cua sy séng via la diéu kién ton tai cua

su song.
1.3. DPAC PIEM SINH SAN GIONG MINH

Day la phuong thic ton tai cua noi gidong. Hoat dong sinh san la mot hoat dong
tong hop bao gom nhi¢u chdc nang va duge thuc hién nho mi di truyén nim trong
phan ti DNA cua cédc t€ bao; nhd dé ma nd tao ra duge céc t€ bao con gidng hét (&
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bao me. MAi khi ¢é & bao gia, chél hodc bi hay hoai do qué trinh bénh ly, cic t€ bao
con lai ¢6 kha nang tai tao ra cac t€ bao mai cho dén khi bd sung duge mot s6 luong
phu hop. Nho ¢6 dic diém sinh san nay ma co thé c¢6 thé ton tai va phat trién.

2. NOI MOI, HANG TiNH NOI MOI

Claude Bernard (1813-1878) la nguoi dau tién tu nghién cdu trén thuc nghiém da

dua ra quan ni¢m "ndi moi".
2.1. NOI1 MOI

Khoang 56% trong luong co thé ngudi trudng thanh la dich. Hau hét dich cua co
th¢ nam trong t& bao, luong dich nay duge goi la dich noi bao. S& con lai chiém
khodng 1/3 tong luong dich co thé ndm ¢ ngoai t€ bao va duge goi la dich ngoa

'bao. Dich ngoai bao ludn ludn duge van chuyén khiap co thé nhd hé thdng tuan hoan
ma chu yéu l1a tudn hoan miu. Mau va dich nim trong t€ bao duge trao ddi qua lai
nhd su khuéceh tan dich va vat chat qua thanh mao mach, Dich ngoai bao cung cidp
chit dinh dudng can thiét cho sy ton tai va phat trién cta cic t€ bao. Nhu vay vé can
ban céc 1€ bao trong co thé déu duge séng trong cung mdt moi trudng dé la dich ngoai
bao va vi vdy dich ngoai bao dugc goi 1a moi truong bén trong cia co thé hay con goi
la néi méi. Thuat ngd nay da dugc nha sinh ly hoc Claude Bernard dé ra tur thé ky
tha XIX. Cic t€ bao chi ¢ thé t6n tai, phat trién va thuc hién duge chdc niang cia
no khi duge sOng trong moéi truong thich hop va 6n dinh vé nong dd céac chit nhu
oxygen, glucose, cac ion, cac acid amin, cac acid béo va cic thanh phan khéic. Khai
ni¢m v¢ su on dinh nong d¢ cac chat trong dich ngoai bao dugc Cannon (1871-1945)
goi la "homeostasis".

Su khédc nhau co ban gitda dich ngoai bao vai dich ndi bao do la dich ngoai bao
chda nhi¢u chat dinh dudng nhu oxygen, acid amin, acid béo, chia mot luong 16n céc
ion Na', CI', HCO, trong khi d6 dich ndi bao lai chta nhi¢u ion K*, Mg**, PO, ™~
Co ch¢ dic bi¢t vé su van chuyén cic ion qua mang t¢ bao dé duy tri su khac biét nay

s¢ dugc dé cap dén trong nhiing phin ti€p theo cua chuong trinh sinh ly hoc.

2.2. HANG TINH NOI MOI

Thuat ngir hang tinh ndi moi (homeostasis) dugc cac nha sinh Iy hoc dung véi nghia
[a su duy tri tinh hdng dinh cua ndi moi vi day chinh [a diéu kién dé céac t€ bao, cic
co quan va h¢ thong co quan trong co thé c¢6 thé dam bao dugc chic nang cua chang.

Hing tinh ndi moi duge thuc hién nhd ba hé thdng.dé 1a hé théng ticp nhin chat
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dinh duong, tiéu hoa va chuyén hoa chét dinh dudng; cac chit dinh dudng s¢ duoc.
chuyén dén cic t& bao nhd hé thdng van chuyén ma chi yéu la tuan hoan mau; trong
qua trinh chuyén héa cic (€ bao su dung cae chat dinh dudng cin thiét va thai cac
san pham chuyén héa ra dich ngoai bao va qua hé thong bai ti¢t, cic san pham chuyén

hoa khong can thi€t cho co thé duge thai ra ngoai.

2.2.1. Hé théng ti€p nhan chit dinh dudng, tiéu héa va chuyén héa chiat dinh
duéng bao gom hé tiéu hoa, hé hé hiap va hé thong ciac t€ bao trong co thé

—H¢ tiéu hoa: thac an duge cung cip i bén ngoii vao co thé dugce van chuyén qua
Ong ticu hoa di tu miéng dén thue quan, da day, rudt non, rudt gia.Trong qua trinh
van chuyén thdc dn duoc nghién nhd va van chuyén nho co ché co hoc va duge ticu
hoa thanh céc san phim ¢6 kha nang hap thu duoc nho cac men ticu hoa va cac thanh
phédn khéc trong cac dich ticu héa do cic tuyen ticu héa bai tiét. Nho ¢6 hé thong
nay ma co thé ¢é thé ti€p nhan du cic chat dinh dudng nhu glucose, acid béo, acid
amin, cic ion, cac vitamin...

R4 loan hoat dong cua hé thdng nay co thé s¢ khong ti€p nhan du cac chat dinh
dudng dé dam bao tinh hidng dinh cia ndi méi — mot dicu kién dé co thé ton tai va
phat trién.

—H¢ hé hdp bao gom tu mai dén khi quan, phé quan, ciac phé nang, mang khucch
tan khi, mang phdi cho dén céc co ho hdp va 1ong nguc. Su hoat dong caa h¢ thong
nay dam bao su luu thong khi ti ngoai vao co thé va tir co thé ra ngoai dé dam bao
cung cip du luong oxygen cho t& bao dong thai thai CO, ra ngoai. Ton thuong hoac
rOi loan hoat dong h¢ théng ho hap sé didn dén rdi loan hoat dong cua co thé vi oxygen
khong chi 14 nhién licu cho qué trinh thiéu d6t vat chit ma con 1a mot trong nhiing
yCu t6 tham gia vao qua trinh diéu hoa hing tinh ndi moi.

~Gan: khong phai tat ca cac chat dinh dudng duge hdp thu qua h¢ théng ticu hoa
déu cé thé dugc su dung ngay cho t& bao. Gan ¢6 nhiém vu thay déi thanh phan hoa
hoc cua nhi¢u chat thanh nhiing dang thich hop hon cho t& bao. Gan cing la noi tong
hop mét s6 chit khi cic t& bao su dung khong hét trg thanh dang du trit cho co thé
va nguoc lai nd lai ¢6 kha nang phén giai ching d€ cung cap cho t& bao khi can thiét.

— Hé¢ thong co: hé thdng co van gidp co thé van dong dé tim ki€m, ché bién thac
an. H¢ thong co tron gitp cho viée ti€p nhén, van chuyén khi va chdt dinh dudng tu

ngoai vao co thé va tir co thé thai ra ngoai.

2.2.2. Hé thong van chuyén chit dinh dudng: do la hé théng dich ngoai bao nhu
mau, dich bach huyé&t, dich ké, dich ndo tuv... dac biot mdu.

Mau la loai dich ngoai bao déng vai trd quan trong nhét trong hé thong van chuyén




chit dinh dudng dén céac (& bao trong co thé. Tuin hoan méau gom hai giai doan: giai
doan tha nhat 1a cac chat dinh dudng duge van chuyén trong hé tuan hoan dén céc
mo va giai doan tha hai la su trao doi dich va chit dinh dudng gitta mao mach va cac
t& bao. Tai mo lién tuc ¢6 su trao déi dich va chat dinh dudng gita mau va dich ké.
dich nay chia day trong cic khoang gitta (& bao. Thanh cua mao mach ¢6 cic 16 nho
khi¢n cho dich va phin 16n cic chat ¢ thé khucch tan qua lai dé dang i mao mach
ra dich ké va nguoc lai. Nho vay ¢ bat cd vi tri nao trong co thé, dich ngoai bao ca
trong mau va trong dich ké ludn tron vao nhau va duy tri duge tinh dong nhét. Dé
dam bao duoc su van chuyén lién tuc nay co thé ¢6 mdt h¢ thdng bom bao gom tim
va h¢ thong mach. Réi loan hoat dong hé thong nay sé roi loan quéa trinh van chuyén
chat dinh dudng dén (€ bao va hoat dong chic nang cua té bao.

2.2.3. Hé théng bai tiét cdc san phdm chuyén héa: day la ching cudi cung trong
qué trinh tao hiing tinh noi moi. Céc t€ bao tip nhan va su dung céc chat dinh dudng
cho qué trinh chuyén hoa trong t& bao. Trong qué trinh chuyén hoa, nang luong sé
duoc sinh ra cho t€ bao hoat dong, mot s chit sé duoc tong hop dé tai tao (€ bao
dong thai cang sinh ra mot s6 san pham chuyén hda ma co the can phai thai ra ngoal.
Tham gia vao h¢ thdng bai ti€t nay ¢6 nhicu co quan va hé thong co quan nhu hé
thong ho hip, ticu hoa, tict ni¢u va da.

—Hé théng ho hdp: cung lic phoi 1y oxygen tir khong khi bén ngoai vao co thé roi
trao oxy cho t¢ bao thi mau cang nhan CO, tir cac (€ bao roi chuyeén dén phoi va thai
ra ngoai. Roi loan thong khi phoi khong chi anh huong dén su tiép nhin oxygen cho
¢o thé ma cing anh hudng dén qua trinh thai CO, va lam rdi loan hoat dong cua co
th¢ vi nong do CO, cing la mot trong nhimng y&u t6 diéu hoa hoat dong chic ning
cua nhi¢u co quan trong co thé.

—Hé théng tiét niéu: gom than, ni¢u quan, bang quang va ni¢u dao. Mdu qua than
s¢ duoc than ldy di céc chat khong cin thiét cho co thé hodc cac chat cin thiét nhung
¢O nong do vuot qua yéu clu cua co thé roi thai ra ngoai, nguoc lai than lai 1ai hap
thu cédc chat cho co thé khi nong do cua nd thap dudi mic binh thuong.

Nhu vay than Ia co quan ¢é nhiém vu loc va thai bo cac chiat khong can thiét cho
¢o thé nhu uré va mot s6 cac san phim chuyén hoa khéic va tham gia dicu chinh nong
d) cac chat trong méau.

— Hé théng tiéu héa: sau khi ticp nhan, tiéu hoa cac chat dinh dudng thanh nhiing
san phdm co thé ¢6 thé hap thu duge, nhing san pham con lai ma co thé khong su
dung dugc nhu cac chat xo, xdc cac vi khudn duong ruot, dich tiéu hoa.. s¢ duoc thai
ra ngoai dudi dang phan.

—Da: h¢ thong da vira 1a co quan bao vé co thé vira la co quan bai tiét. Da dong
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vai tro quan trong trong ¢o ché di¢u nhi¢t. Can bing thian nhict cing 1a md1 trong
nhitng y&u 3 quan trong cua hing tinh ndi moi. Thong qua viée bai tict mo hoi ma
da ¢6 thé tham gia di¢u hoa than nhi¢t, ngoai ra mot sé ion nhu Na' hodc chi cing
dugce bai ti¢t qua da va niém mac.

Nhg ba qué trinh trén ma thanh phan cta ndi moi duge doi moi khong ngimng.

3. DIEU HOA CHUC NANG

Con nguoi song trong mdi truong ty nhi¢n ludén ludn chiu moi tic dong cua moi
trudng, nguoc lai con ngudi cing luon ludn tac dong tro lai nham cai thién, nang -ao
moi truong ty nhicn. Ngoai cic yCu 1 le nhi¢n, con ngudi ngay tir thoi ky ¢o xua ho
d&n nav luon cung song trong mot ¢dng dong, gitta ting ca thé va cong dong fuodn ¢o
tac dong qua lai vOi nhau va do chinh la moi truong xa hou

Ca moi truong tu nhién va moi trudng xa hoi déu luon bién ddng dic bict trong
thoi dai ngay nay, (8¢ do phat trién cua khoa hoc, kinh t¢ va xi hoi ngay cang nhanh.
Con nguoi ludon chiu moi tac ddng cua moi trudng xung quanh hang ngay, hang gio,
hang phut. d€ ¢6 thé ton tai va phat trién con nguoi ¢in ludn ludn thich dng duge vai
nhing bi¢n dong cia moi trudng.

Trong qué trinh ti€n héa cua sinh vat, con nguoi da ¢é mdt co ché di¢u hoa chiac
nang nhanh va nhay dé thich dng dugc voi su thay doi cua moéi truong. Nhu vay dicu
hoa chdc nang chinh 1a mot co ché dicu chinh dé 6n dinh hiing tinh ndi moi, dam bao
di¢u kién can thiét cho cac t€ bao trong co thé hoat dong nhdm tao ra su hoat dong
thong nhit gitta cic co quan, hé thong co quan trongrco the va gitta co thé vdi moi
truong.

Di¢u hoa chic nang duoc thue hién nho hai hé théng 1a h¢ thdng than kinh va he
thong thé dich. Hai hé thdng nay phoi hop hoat dong va tao ra cac hé dicu khién
trong co thé. Trong co thé ¢d vo sO cac he dicu khién khac nhau, ¢é hé di¢u khién
don gian, ¢6 hé dicu khién phic tap; ¢ h¢ dicu khién ¢ mdc t€ bao, ¢6 h¢ dicu khién
O muc co quan hodc hé thdng co quan, ¢d hé dicu khién ¢ mic toan bd co thé. Nhin
chung ban chit cia cac hé dicu khién nay déu tuin theo co ch¢ didu hoa nguoc
(feedback).

3.1. PIEU HOA BANG PUONG THAN KINH

H¢ thong than kinh bao gdm cac cdu trdac than kinh trung uong, cac day than kinh
van dong, cac diy than kinh cam gidc, cac day than kinh so va hé than kinh thuc vat.

“Céc cdu tric than kinh nay tham gia diéu hoa chic nang thong qua cac phan xa. Co
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hai loai phan xa la phan xa khong dicu ki¢n va phan xa c¢ dic¢u ki¢n. Ca hai loat phan

<a nay déu duge thuc hién nho 5 thanh phan co ban hop thanh cung phan xa.
3.1.1. Cung phan xa gém 5 b6 phan:

- B0 phan cam thu: cdc phan ta cam thu thuong niam trén da, bé mat khdp, thanh
mach, b&é mat cic tang, co quan trong co thé.

- Duong truyén vao: thuong 1a day than kinh cam gidc hodc day than kinh thuc vat.

- Trung tam than kinh.

- Dudng truyén ra: thuong 1a day than kinh van dong hodc day than kinh thuc vat.

- BO phan dap ung: thuong la co hodc tuyén.

3.1.2. Phan xa khong diéu kién (PXKDK): day la loai phan xa ¢ dinh ¢o tinh
ban ning, ton tai vinh vién sudét doi va ¢d kha nang di truyén sang doi sau. Loai phan
xa niy ¢6 mot cung phan xa ¢d dinh. Voi mot kich thich nhét dinh. tac dong vao mot
bo phan cam thu nhit dinh s¢ gdy mot phan dng nhat dinh.

Vi du khi thitc @n vao miéng kich thich vao niém mac miéng s€ gay bai ti€t nudc bot.
Khi tay dung vao Ilra s& c6 phan xa rut tay lai. Khi tim dap nhanh manh, mdu tong qua
dong mach chl nhiéu lam tang dp suat mau § quai dong mach chi va xoang dong mach
canh s€ ¢6 phan xa lam tim dap cham lai va diéu chinh huyét dp trd ve binh thudng. ..

Tat ca cac phan xa nhu trén, ngay tir khi sinh ra con nguoi di c¢6. khong can tap
luyCn va ton tai vinh vién. '

PXKDK c¢6 tinh chat loai, trung tdm cua phan xa nam O phin dudi cta h¢ than
kinh. Vi du trung tim cua phan xa gin-xuong, phan xartruong luc co ndm O tuy song;
trung tdm cua phan xa giam 4p, phan xa ho hdp nim O hanh néo...

PXKDK phu thudc vao tinh chit cua tiac nhan kich thich va bo phan cam thu, vi
du 4nh sdng chiu vao mét gay co dong ta nhung ti¢ng dong khong gay co dong i,
trong khi d6 n€u anh sang chifu vao da khong gay déip dng gi.

3.1.3. Phan xa c6 diéu kién (PXCDK) (dicu ki¢n hda — conditioning). Khac voi
PXKDK, PXCDK la phan xa dugc thanh lap trong doi sOng, sau qua trinh luyén tap
va phai dua trén co sO cua PXKDK, hay néi mot ciach khac mudn tao ra PXCDK cian
phai ¢6 tac nhan kich thich khong di¢u ki¢n. Vi du phan xa bai ti¢t nudc bot khi nhin
thay qua chanh chi ¢ & nhing nguoi da tung an chanh va da bi¢t duge vi chua cua chanh.

Cung PXCDK phic tap hon. Mu6n thanh 1ap dugec PXCDK can phai ¢o su két hop
cua hai tac nhan kich thich khong dicu ki¢n va ¢6 dicu ki¢én va tac nhan ¢ dicu

kién bao gio cing di trudc va trinh tu nay phai dugce lap lai nhicu lin. Trung tam



cua PXCDK ¢6 su tham gia cua vo nao. PXTPK khong phu thugc vao tinh chat cua
tac nhan kich thich va bo phin cam thu. Vi du anh sang chiu vao mit ¢o thé giy bai
tiét nude bot.

PXCDK c6 tinh chit ca thé va la phuong thic thich ung linh hoat cua co thé doi
v6i moi truong. PXCDK nay c¢6 thé mét di sau mot thoi gian néu khong duoce cung ¢o
va mOt PXCDK moi lai duoc hinh thanh trong mot diéu kién moi. Nho cac PXCDK
ma co thé ¢d thé luon ludn thich dng duoc voi su thay doi cua moi truong song.

Chinh vi nhiing dic diém nhu da trinh bay vé PXCDK nén sau nay céc nha sinh ly
hoc da dua ra mot khai niém moi mang tinh chit khai quat hon do la khai ni¢m "dicu
ki¢n héa" thay cho thuit ngt PXCDK do Pavlov phat hién ra.

"Dic¢u ki¢n héa" la co sa sinh 1y hoc rat quan trong dé co the ¢6 thé thi¢t 1ap nhing
moi quan h¢ mai nhidm thich dng voi moi trudng tu nhi¢n va moéi truong xa hoi. "Diéu

kién hoa" cang chinh la co s¢ quan trong cua qué trinh hoc (lcarning).

3.2. PIEU HOA BANG DUONG THE DICH

Nhin chung hé thong thé dich lién quan dén dicu hoa cic chic niang chuyén hoa
cua co thé nhu la dicu hoa tdc do ¢ua cac phan ung hoa hoc trong t& bao, hodc su
van chuyén vat chit qua mang t& bao hodac mot s6 hoat dong chdc nang khic cua co
thé nhu su phat trién va bai tiét. Yé&u t0 di¢u hoa trong duong thé dich 1a cac chat
hoa tan trong mau va dich thé nhu vai tro cua ni*)ng dd cac chat khi, vai tro cdc ion,
didc biét vai tro cua cac hormon.

3.2.1. Vai tré cda néng dé cac chat khi trong mau: duy tri ndng do oxygen va
CO, la mot trong nhing dicu kién quan trong dé dam' bao hing tinh ndi moi.

- Oxygen la mot trong nhiing chit chu yCu can cho céc phan tng hda hoe trong &
bao. Co thé ¢6 mot co ché dicu khién dé [udn gitt nong dd oxygen ¢ mic on dinh. Co
ch& diéu khién nay chu y€u phu thudc vao dic tinh héa hoc cia hemoglobin. Khi méu
qua phdi tai d6 nong dod oxygen rdt cao nén hemoglobin dia két hop vai oxygen va
dugc vén chuyén dén mo. Tai mo néu ndng do oxygen cao, hemoglobin s¢ khong giai
phong oxygen, nhung néu nong do oxygen thdp hemoglobin sé giai phong oxygen cho
dich k& voi mot luong du dé 1ap lai su can bang vé nong do oxygen cho t€ bao. Su
dieu khién nay dugc goi Ia chic ning dém oxygen cua hemoglobin.

- CO, 1a mdt trong nhing san phadm cudi cang chu yCu cua cac phan dng oxy hoa
trong t& bao. Néu tit ca CO, sinh ra khong dugc thai ra ngoai ma cu tich tu lai trong
dich ké thi tu n6 sé ¢o tac dung lam nging t4t ca cac phan dng cung cdp nang fuong
cho t&€ bao. Khéac voi co ch€ di¢u hoa nong do oxygen, CO, dugc diéu hoa nho co ché
thian kinh. Chinh nong d6 CO, tang mét mat sé kich thich truc tiép vao trung tam ho
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hip mot mat tic dong thong qua cic bd phin cam thu hoa hoc tai quai dong mach
chu va xoang dOong mach canh da lam tang thong khi dé thai CO, ra ngoai va duy tri
nong do CO, trong dich ngoai bao & mic on dinh.

Khi nong d¢ oxygen va CO, thay déi sé ¢6 tac dung thay doi hoat dong cua t& bao
va co quan nhu hoat dong thong khi phdi, hoat dong cua tim va hé thdng tuan hoan,
hoat dong caa h¢ than kinh-co...

Su thay déi nong do oxygen va CO, tao ra nhiing phan xa dicu chinh nhanh nhéy,
vi du khi oxygen giam va CO, tang s¢ lam tang thong khi phoi d€ tang cuong cung
cdp oxygen va thai CO, nhim di¢u chinh trd lai mdc binh thudng.

3.2.2. Vai tro cia cdc ion trong mau: cic ior K*, Na*, Ca*", Mg++, Mn*", Fe'™,
CI', HCO, ... déu ddong vai tro quan trong trong dicu hoa chic nang.

- Ton K, Na*, Ca™ tham gia vao co ch¢ tao di¢n thé mang, din truyén xung dong
thin kinh trong soi than kinh va qua synap. Rdi loan nong dO céc ion nay s¢é lam mat
tinh 6n dinh cua ndi moi va din dén rdi loan hoat dong ¢ cac t& bao.

- Ton Ca*™* vi Mg"" tham gia vao co ché tac dung va giai phong cac hormon tai té
bao. RGi loan nong do cta hai ion nay sé din dén réi loan hoat dong cia mot sO
hormon va chit truyén dat than kinh.

- Ton Ca*" tham gia trong co ch& co co, dong mdu va anh hudng dén tinh hung
phin cua soi than kinh. R&i loan nong do ion Ca'’ s¢ din dén réi loan dong méau va
réi loan hoat dong cia hé thin kinh-co. Céc ion khac ciing ¢6 nhiing vai trd cia nd
trong ting hoat dong chic nang. Su thay doi nong do céac ion nay déu c6 anh huong
d¢én diéu hoa chic nang cia co thé. '

3.2.3. Vai tro cua hormon: hormon la thanh phan déng vai tro chu y€u trong co
ch& dicu hoa thé dich. Hormon ¢6 thé do cac tuyn ndi tiét bai tit ra nhu vung dudi
doi, tuyén yén, tuyén giap, tuyén can giap, tuyén tuy, tuyén thuong thin va cac tuyén
sinh duc. Hormon cing c¢d th€ duoc bai ti€t tu ciac nhém t€ bao nhu histamin,
prostaglandin, bradykinin.. Cic hormon do cic tuyén noi tiét bai tiét sé dugc van
chuyén theo mau 10i khip co thé gitp cho viée dicu hoa chidc niang cac t€ bao. Vi du
hormon tuyén gidp lam ting hoat dong chuyén héa cia hiu hét cac t€ bao trong co
th¢ va do d6 nd c6 thé lam tang tdc do hoat dong cua co thé, hormon insulin cua
tuyén tuy lam tang thoai hda glucose 3 t€ bao do do nd c¢d tac dung diéu hdoa ndng
do glucose trong mau, hormon can giap dicu hoa nong do ion Ca'* trong mau...

Nhin chung hormon la thanh phan chd yu tham gia di¢u hoa chdc nang chuyén
hda va phét trién co the.

Dic ditm cua hormon la tac dung voi mot nong do rat thap vi vay chi cin mot thay
doi nho vé ndng dé cing c6 thé lam thay déi hoat dong chdc ning cua co thé.
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3.3. CO CHE PIEU HOA NGUOC

Trong co thé toan ven, dieu hdoa  chdc nang du bing con dudng than kinh hay
thé dich thi phéan 10n déu tuan theo co ché diéu hoa nguoc,Co hai kiéu diéu hoa ngugc

la diéu hoa ngugc am tinh va diéu hoa nguoc duong tinh.
3.3.1. Thé€ nao la diéa hoa ngugc?

Dieu hoa nguoc la ki€u diéu hoa ma mbi khi ¢c6 mot sy thay doi hoat dong chic
ning nao do, chinh sy thay déi dé sé c6 tic dung nguoc trd lai dé tao ra mot loat cac
phan dng liéen hoan nhim dicu chinh hoat dong chic nang do trd lai binh thuong. Vi
du: ¢6 mot chudi phan ung tt A—> B - C = C—> D..— Z, ndong do cua chit Z ¢o
tic dung nguoc tro lai dicu khién udng do chat A & diu chudi phan Ung dé cudi cung
quay tro lai diéu chinh nong do chat Z.

Day 1a mot co ch€ dicu hoa nhanh va nhay dé tao ra trang thai hoat dong 6n dinh

cua co thé.
3.3.2. Diéu héa ngudc am tinh

Hiu hét cac hé dieu khién cia co thé déu hoat dong theo kiéu diéu hda nguoc am
tinh.

Dieéu hoa ngugc am tinh la ki€u diéu hoa cé tac dung lam ting nong dO mdt chat
hodc tang hoat dong cua mot co quan khi nong do chit dé hodc hoat dong cua co
quan dé dang gidam va nguogc lai sé giam néu nd dang ting.

Vi dy, trong truong hop diéu chinh nong do CO,, nong d6 CO, trong dich ngoai
bao tang sé kich thich lam ting thong khi phéi két qua la nong do CO, sé giam tro
lai binh thuong vi phdi da thai ra ngoai mot lugng 16n CO,. Nguoc lai né€u nong do
CO, qua thap sé tc ché thong khi phoi va lai lam tang nong do CO,.

Co ché diéu chinh huyét ap dong mach cing vy, khi huyét ap tang sé c6 mot loat
cac phan ung nhu giam nhip tim va giam sic co bop cua co tim dé diéu chinh huyét
ap trd vé binh thuong. Nguoc lai khi mat mau, huyét ap ha lai ¢6 phan xa lam co
mach, tim didp nhanh dé lam ting huyét ap tro lai.

Dieu hoa nguoc am tinh cang dugc thé hién 16 trong diéu hoa hoat dong chidc nang
ndi ti€t. Khi ndng dé hormon tuyén dich tang sé c6 tac dung ngugc trd lai dc ché hoat
dong cua tuyén chi huy va két qua la lam giam hoat dong cua tuyén dich va nong do
hormon dang tang dugc diéu chinh tr6 lai binh thuong. Nguoc lai trong truong hop
hormon tuyé&n dich giam lai ¢6 co ché€ diéu hoa dé tang nong do trd lai binh thuong.

Nhu véy néi chung khi mét y€u t6 nao dé qua tang hodc qua giam, hé théng dicu
khién sé thye hién co ché diéu hoa nguge am tinh, mot loat cac bién déi se x4y ra nhim dua
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y&u t6 dé trd lai gidi han binh thusng. Véi phuong thie diéu hoa nay hing tinh
noi mébi ludn duge duy tri. Tuy nhién hiéu sudt clia co ché diéu hdoa nay thudng
. khong dat duge 100%. Vi du binh thuong huyét 4p dong mach la 100mmHg, néu
ching ta dua thém mot lugng mdu vao co thé du dé huyét d4p tdng lén 175mmHg
nhung trong thuc t& huyét ap chi tang ¢ muc 125mmHg. N6i mot cach khdc nho
¢6 co ché diéu hoa nguge Am tinh ma khi huyét 4p ting téi mde 175mmHg, huyét
ap da dugc diéu chinh theo xu huéng tré vé binh thudng nhung chua thuc su trg vé
muc binh thuong 1a 100mmHg. Nhu vay khi cdc tdc nhan bén ngoai ¢6 lkhuynh
huéng gay tidng hodc giam huyét 4p, nho c6 hé thong diéu khién né chi con lai
khoang 1/3 tdc dung. Hiéu suat diéu khién cao hay thap tuy thudc vao dic tinh cla
ting loai hé diéu khién, vi du: hiéu suat cia hé diéu khién nhiét d6 thudng cao hon
hé diéu khién 4p suat.

3.3.3. Diéu hoa ngudgc duong tinh

Khi mdt yéu t6 nao d6 hoac hoat dong chic nidng ciia mot co quan nao d6 ting,
mot loat cdc phan Ung x4y ra dan t6i két qua lam ting yéu t& dé ho#ic hoat dong
chuc nang cua co quan dé. Nguge lai khi da giam lai cang lam giam thém. Cach
diéu hoa nay duge goi la diéu hoa nguge duong tinh. Vi du: mot ngudi bi mat dot
ngot 2 lit mdu, lugng mdu trong co thé giam xudéng téi muc khong di mdu dé tim
bom ¢6 hiéu qua, 4p sudt dong mach giam va mau dén nudi co tim ciing giam. Két
qua nay lam tim suy y&u va cang lam giam hiéu suat bom ciia tim vi luu lugng mau
dén mach vanh cang gidm va tim cang suy yéu. Chu trinh nay cu tiép dién cho dén
khi gay tu vong.

Nhu vay ban chat ctia diéu hoa nguge duong tinh khong dan t6i su 6n dinh ma
nguoc lai cang tao ra su mat én dinh hoat dong chic niang va c6 thé dan téi cai
chét. Tuy nhién trong co thé binh thudng, cdc trudng hgp diéu hoa nguge duong
tinh thudng ¢6 ich cho co thé. Nhitng trudng hop nguge lai thudng it xay ra vi co
ché& diéu hoa nguge duong tinh chi tidc dong dén mot gidi han nao dé thi xuat hién
vai trd cla co ché diéu hoa nguge 4m tinh dé tao lai sy can bing ndi moéi. Vi du
hién tugng dong madu, khi thanh mach bi v&, mét loat cdc men duge hoat héa theo
kiéu day chuyén, cdc phan ing hoat héa men ngay cang tidng thém dé tao cuc mdu
dong. Qud trinh nay cu tiép dién cho dén khi 16 thing cia thanh mach duge bit
kin va su chay mdu dung lai.

S6 thai ciing 1a trudng hgp cé vai tro cia diéu hoa nguge duong tinh. Khi cdc con
co bép cua tu cung tré nén di manh dé ddy dau thai nhi ra khoi ¢é ti cung, su cing
cua ¢6 tU cung truyén tin hiéu dén than td cung va lam cho co ti cung cang co bép
manh hon. Tu cung co bép cang manh lam cho cidng ¢6 t cung, ¢6 tif cung ciang lai
tao thém cdc co bép manh cua than tu cung cho dén khi luc co b6p dd manh thi
dia tré sé ra doi.

Tu nhimg thi du trén ching ta thay co ¢hé& diéu hoa ngude am tinh 14 co ché diéu
khién cd ban, nhd né ma co thé ludn tao duoe tinh én dinh va thich tng véi mdi trudng.
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Trong mét sé trudng hop dicu hoa nguoc duong tinh tuy khong tao ra su can bang
ma nguoc lai cang l1am tang su bat én nhung lai rat can thict cho co thé. Tuy vay ngay

trong nhiing truong hop nay dicu hoa ngugce duong tinh ciing chi xay ra trong mot thoi |

gian ngdn va chi 1a mot phiin cta toan bd qua trinh di¢u hoa nguoc am tinh.

4. KET LUAN

Co thé 1a mot tap hop bac gom nhi¢u co quan va hé thong co quan. MOt co quan
lai bao gom hang triéu tricu (& bao. Nhi¢u co quan lai hop thanh mdt hé¢ thong co
quan. Nhu viy don vi cdu tao cda co thé chinh l1a t€ bao. Méi t& bao, mdi co quan
déu co nhiing dic tinh riéng bi¢t va chdc nidng riéng bi¢t nhung ching déu ¢o lién
quan chit ché voi nhau trong mot co thé thong nhat dé dam bao cho su ton tai va
phat trién cua co thé. Ban chit ciac hoat ddng song cua co th¢ duoc thuc hién o céac
t& bao, nhung céc t€ bao khdng ti€p xtc va trao doi truc ticp voi mai trudng bén ngoai
ma thong qua mdi trudng trung gian la ndi moi. Nho ¢6 ndi moi ma céc & bao trong
co thé ludn duge sdng trong mOt moi truong dong nhit. DE dam bao cho su ton tai
va phat trién, céc (€ bao phai luon thuc hién qua trinh chuyén hda. Ty thén sy hoat
dong cua cic t€ bao da luon ludn lam thay doi thanh phin cta ndi moi. Hon nita sOng
trong mai truong co thé luon chiu tac dong cta moi trudng bén ngoai, d¢ thich ung
vOi sy thay ddi cia moi trudng, cic hoat dong chidc nidng cua céac co quan va hé thong
c0 quan luon thay doi, nhing thay doi nay cang gop phan lam thay d6i thanh phan
cua nOi moi. DE dam bao cho t€ bao ¢d thé hoat dong binh thudng can phai ¢c6 mdt

co ché di¢u hoa nhim dam bao su 6n dinh hiing tinh ndi moi. Mdi t€ bao, co quan,

h¢ thong co quan déu ¢6 mot chic nang riéng nhung thuc chat déu tham gia vao qua

trinh duy tri hding tinh ndi moéi — dicu kién dé t&€ bao ton tai, hoat dong va phat trién.
Chtc ning va su di¢u hoa chic ndng cta té bao, cua ting co quan, hé thdng co quan

s¢ dugc dé cap dén trong toan bd chuong trinh sinh 1y hoc.

SINH LY TE BAO VA MANG TE BAO

1. DAI CUONG VE CHUC NANG TE BAO
T¢ bao la don vi nho nhét cia sy séng, 1a don vi cdu trdc va chic ning cua moi

sinh vat cing nhu cia nguoi. Co thé nguoi cé tu 75 dén 100 tricu tricu t€ bao. Mudn

hi¢u chdc nang sinh Iy cdc co quan, cac cdu tric co thé, trudc hét hiy nén tim hiéu
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cau trac va nhing chic ning co ban cua t€ bao va cac phin t&€ bao.

Té bao c6 mang, bao tuong, nhan, cic bao quan. T& bao cé cdc chiic ning trao déi chat,
thuc bao, tyéu héa, téng hop protein, sinh nang luong, v.v... Mot s6 vdn dé ciing thudc
sinh 1y t€ bao, nhung ban bac & ché khdc c6 nhiéu thuan tyén hon, nhu ty thé, phan giai
protein s€ gidi thiéu & bai Chuyén héa va diéu nhiét. Bai nay tap trung vao hai van dé cd y
nghia cuc ky quan trong déi v6i cdc chifc nang sinh Iy clia cdc co quan va cla toan co thé,

~d6 1a mang 1€ bao va chic ning van chuyén chit qua mang.

2. CAU TRUC CHUC NANG MANG TE BAO

Mang la bao ham ca mang boc xung quanh toan t€ bao, va cdc mang bén trong t& bao:
bao boc nhan t&€ bao va bao boc cdc bao quan nhu ty thé, bo Golgi, v.v... Tuy cé nhiéu loai
mang nhu vay, nhung cdc loai déu c6 thudc tinh va chic nang co ban giong nhau, chiing ta
s& chi xem xét nhitng diém chung ctia mang t€ bao ma thoi.

Mang t¢ bao dan hoi, rdt mong, bé day chi tu 7,5 dén 10 nanomet (Inm = 10”°
mét), thanh phan chu yéu la protein va lipid (Hinh 1-1).
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Hinh I-1. Ciu tric mang (€ bio.
PX: protein xuyén; PR: protein ria.

2.1. LOP KEP LIPID CUA MANG TE BAO

C4u tric co ban mang (€ bao 1a mot 16p kép lipid, d6 1a mot 14 lipid rdt mong bé

day chi ¢d hai phan tu, la md mong nay lién tuc bao quanh t& bao. Lac dac day do
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trén 14 md mong ¢6 nhing phan i 16n protein cau. Thanh phin héa hoc cua lap kép
hdu nhu toan 1a phospholipid va cholesterol. Phospholipid c6 hai dau, mot dau la goc
phosphat ua nudc, dau kia la cac gdc acid ki nudc. Cholesterol cing ¢6 hai dau, mét
dau la gdc hydroxyl ua nudc, con dau kia 1a nhan steroid ki nudc (tan trong md ).
Thé 1a ca hai loai phan ta do déu gidng nhau ¢ chd ¢6 mot ddu ua nude,mot dau ki
nudc. Diu ki nudc bi nudc gian bao cing nhu nudc ndi bao diy, nén quay vao trong
gdp nhau, hiap din lin nhau, d6 l1a phan ki nudc tic la phan mo chi€ém lop gita hai
16p kép cia mang, con phan ua nudc thi quay ra mat ngoai tiép gidp voi nudc bao quanh.

Lép lipid d6 la rao ngan cdc chat tan trong nudc, nhu glucose, cic ion, v.v. Con céc
chat tan trong m& nhu oxy, carbon dioxid, rugu, thi qua mang dé dang.

Dic diém 10p kép lipid 1a mém mai cha khong cing do, ¢6 thé udn khuc truot di

truot lai.

2.2. CAC PROTEIN CUA MANG TE BAO

Cé céac khéi protein cu, ndi bap bénh trén 16p kép md, hau hét do 1a glycoprotein.
C6 hai loai protein, mot la protein xuyén, phéan tu protcin ndy nam xuyén qua mang
tho ra hai bén mat, con loai nia la protcin ria (con goi la ngoai vi) chi bdm vao mot
bén mat cia mang ma khong tham nhép vao 16p mang (Hinh 1-1).

Nhiéu phan tu protein xuyén lam thanh nhing kénh (hodc goi 1a 16 ) qua do cac
chat tan trong nudc, dic biét cic ion c¢O thé khuéch tan qua lai gita dich ngoai bao
va dich noi bao. Cac protein d6 khong la nhiing cai cua mo thu dong dé cac chat tu
do qua lai, ma 1a protein ¢6 thudc tinh chon loc, cho phép mét chat nay khuéch tan
qua uu tién hon chat khac. MOt s6 phan tu protein xuyén lai 1a nhing protein mang
(carrier, tdc 1a 1am nhiém vu mang, vin chuyén) c6 chidc niang van chuyén chit theo
chiéu nguoc véi chieu khuéch tan tu nhién, goi 1a van chuyén tich cuc. Mot s6 phan
tu protein khac nda lai ¢6 hoat tinh men.

Céc protein ria thuong hoan toan 0 mot bén mét phia trong cua mang, va bam vao céc

protein xuyén, ching ¢4 chidc nang va hoat tinh hau nhu hoan toan 1a men (Hinh 1-1).

2.3. CAC GLUCID CUA MANG TE BAO. AO GLUCID

Céc glucid cua mang hiu nhu bao gio cing héa hop voi protein va voi lipid dudi
dang céc glycoprotein va céac glycolipid. Phén 16n cic protein xuyén la cac glycoprotein
va chiing mot phin muoi s6 phén tu lipid 1a cac glycolipid. Nhu vay hau nhu bao gio
phén protein ciing ndm chim trong bé day mang t&€ bao, con phan "glucid" ctia cac phan
ti d6 thi tho ra phia ngoai t€ bao va lic lu ra mat ngoai cia t€ bao. Lai c¢6 cac hop

chat glucid goi la proteoglycan. D6 1a nhing phan tu glucid bam xung quanh cai 16i

38



nho la protein, 161 protein thi thudng ndm chim trong [0p mang, con phin glucid bam
vao phia mat ngoai cua mang, va bam mdt cach long 1€o.Thé la toan bé mit ngoai té
bao cé mot 16p 4o glucid long léo gom phan glucid cua ba loai hop chidt ké trén
(glycoprotein, glycolipid va proteoglycan), 10p 4o do dugc goi 1a 4o glucid hay vo glucid
(glycocalix);

Céi 40 dé gom nhiing mau glucid ( nhing dudi glucid ) bam vao mit ngoai t&€ bao
va ¢ nhieu chdc nang quan trong nhu sau: (1) cdc mau glucid thuong tich dién am,
lam cho toan 16p 40 mat ngoai t& bao tich dién am va xua ddy nhiing vat cé tich di¢n
am; (2) ¢6 khi 4o glucid & bao nay bam vao 4o glucid t€ bao khéic, nhu viy lam cac
t& bao dinh nhau; (3) nhi¢u glucid 1a nhiing chit cam thu (receptor) ¢é chuc nang gin
hormon, va khi gian nhu vdy, n6 hoat héa phan tu protein xuyén ma né gén vao, phéan
tu nay lai hoat héa mot loai men ndi bao; (4) mot s§ tham gia phan dng mién dich.

Toém lai mang 1€ bao c6 ddc diém cau trac khong chi lién quan dén chic nang bao
boc vé mit co hoc nhu mdt céi tii dung, ma trén mang t€ bao ¢6 nhiu cau trac lién

quan dén nhiéu chdc ning quan trong cua t& bao.

3 . CHUC NANG VAN CHUYEN CHAT QUA MANG TE BAO

Néu ta xem x¢t thanh phin cac chit 6 dich ngoai bao va dich ndi bao, dac di€m
ciu trac mang, va dic diém cia su khulch tdn vat ly thi ta s€ thdy nhing dic diém

do 1a co sé cua nhing chdc nang cua mang cuc ky quan trong d6i vai su séng t€ bao.
3.1. HANG RAO LIPID VA VAN BE VAN CHUYEN QUA:MANG

Phin trén da n6i mang (& bao cha y&u la mot 16p kép lipid, ¢o rai rdc nhi¢u phan
t protein Iénh bénh trén mat 106p lipid. Lop lipid 1a mot hang rao ngan khong cho
nudc hoac chit tan trong nudc qua lai gita hai khu vuc trong t€ bao va ngoai t& bao.
Tuy vay, nhu thdy ¢ hinh 1-2 véi mii tén bén trai, c6 mét s6 chit di qua 16p kép lipid
dé ra hodc vao t€ bao.

Mait khéac, cac phan t protein cdn c¢é nhiéu cach khic van chuyén chit qua mang.
Phan tu protein choan mdt chd ¢ 18p kép lipid, va chd dé 1a mot con dudng thay thé
¢6 nghia la phan ta hay ion nao khdng qua dugc 16p lipid, thi ¢6 thé diung con duong
d6 ma di qua mang dugc. Vay phan I0n céac protein xuyén la protein vin chuyén. Co
nhi¢u loai protein, méi loai c¢6 cach hoat dong khac nhau. Mot s6 protein cé6 mot
khoang sing nudc chay xuyén sudt qua phan tu protein dé lam thanh mdt con dudng,

hay cing goi la con kénh, cho phép cédc ion va céc phan ta tu do qua lai, do la nhiing
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protein kénh. Lai c6 nhiing protein khéc, goi la protein mang, n6 gén véi chat can dugc
van chuyén, roi phan tir protein bién dang hinh théi, do d6 dua chat dugc van chuyén
di qua cac khe bén trong phan tu protein, nho dé qua mang sang mat bén kia cua

mang. Hai loai protein vita néi, tac la protein kénh va protein mang, déu cé tinh chon

loc cao doi véi loai phan tr ion ma né dua xuyén qua mang.

Khai niém vé khuéch tan thu dong va van chuyén tich cuc

V:{m chuyén chiit qua mang t& bao ¢o thé thuc hi¢n qua mdt trong hai qua trinh co
ban, la khuéch tin va vin chuyén tich cuc. Khuéch tan cang con goi la van chuyén
thu dong (va ai mudn nhian manh c6 thé noi l1a khuéch tan vat ly thu dong). Khuéch
tan ¢6 nghia 13 su van dong phan td ngiu nhién cua mot chit, 1am cho tiung phan tu
cua chat d6 di qua mang, hoac la lach qua khe lién phéan ti caa mang, hodc la gén voi
mot protein mang. Nang luong gdy khucch tan khong ¢d gi khac hon la chinh nidng
lugng tu nhién sdn c6 cda van dong dong hoc cua vat chit. Nguoc lai, van chuyén tich
cuc la dua chét di xuyén qua mang do k&t hop véi protein mang, lai ¢6 thém su di qua
nguoc bdc thang ndng luong, thi du di tu nong do thap chuyén sang chd nong do cao,

qué trinh nay doi hoi phai cung cip thém ning lugng tur bén ngoai.

3.2. KHUECH TAN

Khuéch tan la su lién tuc van dong cac hat vat chat, hat dé c¢6 thé Ia ion, la phén
W nudc, la chit tan trong dung dich bat ky, trong dich thin thé hodc la chat khi. Vat
ly hoc goi van dong d6 1a nhiét, vin dong cang nhicu thi nhiét do cang cao, khong
bao gio ngung van dong, chi 6 do khong tuyét doi (- 27{3" C) thi mdi ngung vian dong.
Khi mét hat A van dong, dap vao hat B trén duong di, A giam van dong tic la mat
mot phan dong nang, B ting van dong vi ¢ th¢m ddng ndng. Trong mot gidy dong
ho, mot phan tu trong dung dich va cham vao cac hat xung quanh toi hang ti lan.

3.2.1. Khuéch tin don thuin qua ldp kép lipid

Khuéch tan ciia chdt la lipid va chdt tan trong mo: Ngudi ta thuc nghiém tao mot mang
nhan tao chi ¢6 16p kép lipid ma khong cé protein vén chuyén thi thdy yéu 16 quan trong
nhat khi€n mot chat van dong qua 16p kép lipid 1a do tan trong md& cua chat d6. Cic chat tan
trong m& nhur oxy, nito, carbon dioxid va rugu, di qua mang t€ bao rat nhanh. Téc do khuéch
tdn qua mang ti I¢ thuan vdi d¢ tan trong lipid (Hinh 1-2)

Vin chuyén nieée va cdac phan ur khong tan trong lipid: Tuy nudc rat khong tan
trong lipid mang t& bao, nhung nuéc di qua mang rat nhanh, phan 16n di thing qua 16p
kép lipid, mét phan nhé di qua kénh protein. Nuge kxhuéch téan rat nhanh, téi muc 1
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gidy dong ho lugng nude vao hong

konh Protern cdu bing 100 lan thé tich hong
woter ma . . . _ B
/ proten - n\ﬁ: cau. Nguyén nhan chua ro tai sao
T ~ \ ! nudc qua nhanh, nhung nguoi ta
TR UARATE = VAR < RATAAR cho ring do phan t nuéce nho,
SV S Ky VET) 2y lai c6 dong ning cao, nén phin
1 *. et .
v Y l. Nine | ky nuéc cua mang chua kip ngan,
—— / s o
Khuéeh 1an Khueeh tam ong thi phan tu nudc da qua roi.
don thuin i3 1ang o . . )
~. — —— e Cdc ion khong khuéch tin qua
Khoéth fon Var chuy e I6p kép mé tuy kich thude ion
: vieh cut o
nho. Nguyén nhan ngén can ion
Hinh 1-2. Nhitng cor ch€ cor ban clia van chuyén qua (qua mang la do dién tich, voi hai
mang (& bao. co ché khac nhau : (1) dién tich

lam cho cac phan ti nudc gin vao ion tao thanh nhiing ion gin nudc co kich thudce
rat to khong qua duoc mang; (2) co ché thd hai la dién tich cua ion bj di¢n tich cua

6p kép lipid xua day, khong cho lot qua mang.
3.2.2. Khuéch tan don thuan qua kénh protein va "canh cdng" ngan kénh

Nguoi ta cho rang cac kénh protein 1a nhing con duong sGng nudc chay qua céac
khoang khc trong phén tu protein. Thuc vy, nguoi ta da dung may tinh dung lai kién
tréc ba chi¢u cta mot sd protein va chung minh d6 1a nhiing kénh hinh éng, ndi dich
ngoai bao voi dich ndi bao.

Kénh c¢6 tinh thdm chon loc cao, do kich thudc, do hinh dang va do ban chat dién
tich 0 mat trong ong kénh, ¢o tac dung I¢n chat di qua mang.

Cong cua kénh protein: cong (gate) la moOt phuong ticn kiém soét tinh thim caa
kénh. Nguoi ta nghi ring cong (hay 1a canh cong mo dong) la su phat trién cia co
ch¢ phéan 1 protein van chuyCén. Cong ¢6 thé khép canh dong lai hodc ddy canh mo
ra, dong hay mo la do bién doi hinh dang phén i protein. Natri ¢6 nhicu 6 dich ngoai
bao, va canh cong cia kénh natri dong mo O phia mdt ngoai cia mang (& bao; con
kali ¢c6 nong do cao trong (& bao, va canh c¢ong cia kénh kali dong mo ¢ mat trong
(¢ bao, phia giap bao tuong (Hinh 1-3).

C6 hai co ché kiém soat vice dong va md céng:

bong mo do dién thé (voltage gating) 1a do dien thé mang lam thay déi hinh déng
phan tu caa cong. Dién tich am trong mang lam cong natri dong chit, khi mat trong

mang mat di¢n tich am thi cOng natri mo tam luong 16n natri chay vao qua kénh natri.
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D6 1a nguyén nhan co ban cua dién thé hoat

dong & day than kinh khi ¢6 xung than kinh.

NG OAl
Dorgcsrg  Na* Ne s s Péng mé do chdt két néi (ligand) la sy
N\ / DA dong mo kénh do protein kénh gan véi mot
) MITAR17Y\M%%  phan i khéc. Phan tu gén vao duoc goi la
WU@WWQ“@“@WW chit két néi (ligand, do tir ligar nghia la néi,
TRONG l budc). Mot thi du quan trong la tac dung
cia acetylcholin doi vai kénh acctylcholin.
Cdng nay rit quan trong ddi voi vice chuyén
NGOAI ? dat tin hi¢u t& mét t&€ bao than kinh nay

: sang t€ ba an kinh khéc.
wi ?ﬁ%wéﬁ \,l EMMX sang t€ bao thin kinh kh

* R 3.2.3. Khuéch tdn dugc tang cuong

7 /‘ MO e5hg . ’
Dong corg K* K+ Khudch tan ting cuong con goi la khucch

tan thuan hoa (facilitated diffusion) la su

khuéch tdan chiu tdc dung cua chat mang

TRONG

Hinh 1-3. Van chuy€n ion natr va ion kali qua
cic kénh protein. Luu ¥ s bi€n doi hinh dang cta
phan tr protcin kénh. Sy bi€n dang nay lam mo
"cOng" hay dong "cong” dé cho qua kénh hay khong
cho qua.

(carrier) tao dicu ki¢n thuén loi, khién cho
su khuéch tan dé dang hon, ting cuong do
trd thanh thuc hién duoc,ma ncu thiéu chat
mang thi khong thuc hién duge khudch tan.
Vi ¢6 vai tro chat mang nén qud trinh nay cung con goi la khudch tin qua chat mang.

Khuéch tan tang cuong khic khucch tan don thuin qua kénh ma, do mét diéu quan
trong sau day la toc do khuéch tan. Trong khuéch tdn don thudn qua kénh mo, 16¢
do khuéch tan tang ti 1¢ thuén voi nong do chat khuéch tan. Trong khuéch tan ting
cuong ¢6 diém khac [a t6c dO khuéch tan tang dan t6i mot diém t6i da goi la V max,
tdi ddy thi ngung lai, du nong do chit khuéch tan ti€p tuc tang nia nhung toc do
khuéch tan khong tang.

C6 gia thuyét cho ring s di co diém giéi han t6i da vé toc do khuéch tan la vi
“chét dugce khuéch tan, khi di qua phan tu protein mang, di trong mot con dudng bén
trong phan tu mang dén gitta dudng thi nghén lai vi bi dinh vao mot noi goi la diém
gén (binding) hodc con goi la diém ti€p nhan (receptor). Sau do phai c6 thoi gian cho
protein mang thay déi hinh ding khi€n cho phan tu khuéch tan tach duogc ra khoi
di¢m ti€p nhan, va ti€p tuc 10 trinh di hét con dudng, sang mit bén kia cua mang &
bao. Thoi gian protein mang thay ddi hinh dang, chinh 1a y€u t& gidi han toc dd khuéch
tdn ¢ tri s6 Vmax.

Gia thuy€t nay c6 thé ding, hodc cé thé sé co thuyét khac dung hon. Du sao cé
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dicu da bict chidc chin, khuéch tan ting cudng la co ché qua mang t&€ bao cua nhiing
chit rat quan trong nhu glucose va nhiéu acid amin. Nguoi ta da bi¢t phan tu protein
mang co trong luong phan tu chiing 45.000, va con ¢ the van chuyén nhitng monosaccarid
¢ cdu tric gidng glucose nhu mannosc, galactose, xylosc va arabinose. Insulin l[am toc
do khuéch tan tang cudng cua glucosc tiang lén gdp 10 dén 20 lan. Co ché quan trong
cua insulin dic¢u khién viec st dung glucose sé xem xét ky ¢ bai Chuyén hoéa va dicu
nhi¢t va bai Tuy noi tiét.

3.2.4. Cac yéu té anh hudng dén téoc dé khuéch tan

Thong thuong khi néi mot chdt khuceh tian qua mang voi mot toc dd nao do, thi
nguoi ta hiéu do la tée do khuéeh tan thuc (net diffusion) vi khi dung dich mot chat
¢6 nong do khac nhau 6 hai bén mang, thi dong thoi ¢6 hai dong khuéch tan qua mang
vOi hai té¢ do khéc nhau. Su khuéch tan chét tit bén nong dd cao sang bén nong do
thap, ¢cé mot toc dd cao (nhanh). Dong thoi lai ¢ dong khuéch tan chit tiu bén nong
dé thap sang bén ndng do cao véi 10c do thip hon(cham). Nhu viy diéu ching ta quan
tdm, va cing la hién tuong lién quan dén su song & bao, la téc do khuéch tan thuc,
tdc do do la hicu giita tée dd khuéch tdn cua hai dong van chuyén chit theo hai chiéu
qua mang. Téc do khuéch tan thuc chiu anh hudng cua bdn yéu t6 la: tinh thim cua
mang, hi¢u nong d¢ chit hai bén mang, hi¢u ap sudt qua mang, va hiéu dién thé haj
bén mang (trong trudng hop chit qua mang la ion).

Tinh thim ctia mang d6i voi mot chat (tinh thd&m ky hiéu la P, permeability) 1a tS¢
d¢ khucch tén thuc chit dé qua mot don vi di¢n tich mang, dudi tac dung mét don vi
hicu nong d¢ (khi khong c6 hi¢u ap suat va hiéu di¢n thé). Tinh thim cua mang chiu
anh huong cua: (1) bé day mang (cang day cang khuéch tan cham); (2) do tan trong
mo (dJ tan cang cao, cang qua nhanh); (3) s¢ luong kénh protein (t6¢ do khuéch tan
ti 1¢ thuén v4i s6 kénh cho mgt don vi dign tich); (4) nhi¢t do (ti 1& thuan voi nhiét
d9); (5) trong lugng phan t chat khuéceh tan (TLPT thap thi dé khuéch tan, méi quan
hé¢ nay rédt da dang chu khong don gian).

H¢ s6 khuéch tan cua mang (€ bao, ky hieu la D (diffusion) chinh 1a tinh thim P
cua toan mang, do d6 bing tinh thdm P nhan voi dién tich A toan mang:

D=PxA

Anh hudng cia hiéu ndng do: Tc do khuéch tan thuc ti I¢ v6i hiéu ndng do chat
hai b&n mang.

Khuéch tin thuc = uD (C, - C))

Trong cong thic trén, C, 1a nong do ngoai mang (out), C, 1a ndng do trong mang
(in), D 1a hé s6 khuéch tan.

Anh hudng cia hiéu dp sudt: Khi c6 hiéu ap suit 16n hai bén mang, thi c6 dong
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phan tu van dong tu bén 4p suit cao sang bén 4p suit thap. Thi du trong trudng hop
0 mang mao mach, dp suit trong mao mach cao hon ngoai mao mach chung 20 mm
Hg, nudc va céac chit tan trong huyét tuong khuéch tan ra ngoai mao mach.

Anh hudng cia hiéu dién thé: Khi c6 hiéu dién thé hai bén mang, thi c6 mot gradient
di¢n qua mang (tdc bac thang chénh léch dién thé). Dién tich duong hdp din céic ion
am con dién tich am diy cac ion am, tao nén mot chénh léch nong do. Chénh léch
nong do ting dan dé€n muc xu thé khuéch tan do chénh léch nong do bing xu thé
khuéch tan do hiéu dién thé, thi lic nay hé thdng 6 vao trang thai thing bing dong.
O nhiét do co thé (37°C), hiéu dién thé tao cin bing voi hiéu ndong do cua cac ion
héa tri mét, nhu natri (Na*), kali (K*)., hodc clorua (CI'), va hiéu dién thé dugc xic

dinh do phuong trinh Nernst nhu sau: C

1
EMF (milivon) = %61 log .

N .2 s 1A , N
Trong d6 EMF la luc dién dOng (tdc dién th¢€) gida bén 1 va bén 2 cua mang, C,
[a nong d6 ion 6 bén 1, C, la ndng do ion & bén 2. Tinh phan cuc, tic 1a diu hiéu
dién th€ 6 bén 1 trong phuong trinh trén, la duong (+) d6i véi cac ion dm, va la am
(-) d6i voi cac ion duong. Hé thic nay la cuc ky quan trong d€ hi€u ban chat cua su

truyén dat xung than kinh.
3.2.5 Khuéch tan nudc va thdm thiu

Nudc 1a chit c¢6 nhiéu phan ti nhat di qua mang, nhiéu hon hidn moi chat khac
trong co thé. Nu6ce thuong

Dung djeh ,Wd/c xuyén khuéch tan qua
Nall D N ' mang t€ bao. Ching han,

ta da bi€t ¢4 luong nudc
binh thuong khuéch tan ra
khoi mot hong cau, dong
thoi [a cé luong nudc

khuéch tan tro vao hong

0 ciu, lugng nuéc khuéch
‘e tdn trong mot gidy dong

, ho nhu véy la biang khoang
Mang ben thim 100 lan thé tich cua chinh

R —— hong cau. Tuy nudc chay
THAM THAU THARM THAU

Mang 76 bao

vao chay ra voi luong

khong 16 dén nhu vay,

Hinh 1-4. A: thim thiu qua mang € bao khi mdt bén (trdi) 1a dung dich '

NaCl, va bén kia (phai) [& nwdr; B: chimg minh ap suflt thim thiu & hai
bén clia mdt mang ban thdm.

nhung binh thuong cé céin
bing gitta lugng vao va
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luong ra. Can bing nay dugc diéu hoa chinh xac cao do d€n mdc sG phan tu ra bang
ding s6 phan ti vao. Nhu vay khong ¢6 dong van chuyén thuc (net transport). Tong
luong nudc dang c6 trong hong ciu gilt nguyén khong suy suyén vé thé tich. Tuy nhién
trong mot s& diéu kién cé thé phat sinh hiéu nong dé nuoc (tac la chénh léch nbng
do nudc) qua hai bén mang ngin hong cau. Ta hay xem xét 0 hinh 1-4.A ¢6 mét mang
ngin, bén phai l1a nudc tinh khiét, bén trai [a dung dich mot chét tan, mang thadm nudc
nhung khong tham chat tan, goi la mang bdn thdm, tac la chi thAim nudce tinh khiét.
Bén phai ¢6 nhi¢u phan ti nudc (chdm nho) dap vao mang, bén trai ¢c6 mot s6 phan
tu chat tan (chdm to) choan chd cua nudc nén s6 phan tu nudc dap vao mang it hon
bén phai, ta néi 1a & bén phai nudc ¢é nong dd cao hon bén trai, va ta ¢6 mot hiéu
nong do nudc. Rat dé hiu la bén phai nong do nudc cao, s6 phan ta nudc dap vao
mang nhicu va lot qua "16" mang nhic¢u hon bén trai, két qua cudi cung la ¢c6 mot dong
nudc van chuyén thyc tu phai sang trai. Ta ndi rang nudc vin chuyén ti noi nude co
nodng do cao sang noi nudc ¢é nong dd thap. Su van chuyén nay goi la su thdm thdu
(osmosis).

/fp sudt thdm thdu: Hinh 1-4 B ¢6 mOt mang ban thdm nhu hinh 1-4A, hai bén
mang 1a hai nhanh cua 6ng nghi¢ém hinh U, nhianh N bén phai 1a nudc (tinh khiét),
nhianh D bén trdi 1a dung dich tdc la ¢6 nudce va chit tan khong thdm qua mang. Lic
dau muc nudce 0 hai nhanh N va D ngang nhau. Do bén phidi N ¢6 nong d nudc cao
hon, nén nudc khu€ch tan sang nhanh D bén trai, ]am mat nudc nhanh D dang, su
dang 1én cham dan roi ding 6 mic d, con bén nhanh N mat nudc ha xu6ng cham dan
roi ding 0 n. Muc n va d chénh nhau chi¢u cao A. Lic ndy mot cin bing méi da duoc
thiét 1ap: luc ddy do nong do nudc cao bén N ddy nudc khuéeh tan sang D, da bi mot
luc d6i khang lam tri¢t ticu, dé 1a ap suat thuy tinh cth cOt nudce chiéu cao A c6 xu
thé ddy nudc ngugce trd lai tu D sang N. V@ ly thuyét vat ly, ta ¢6 thé néi ndng do
cao cua nudc bén N tao luc ddy nudc tu N sang D, con vé thuc hanh y hoc ngudi ta
thudng néi ap suat thdm thau cua dung dich 6 nhanh D hidt nudc ti N vé D. ap suat
thim thiu nay do bing s4 centimet nudc cua cot A.

Vin dé s6 hat thdm thdu (tac la nong do mol) ¢4 tdm quan trong O chd dp sudt
tham thdu 1a do s6 hat trong mot thé tich, chd khong phai do khéi lugng cua chat tan
trong dich. S6 hat cua chat khong thim qua mang, du hat to hay nho khong anh huong,
ma ¢t méi hat khong thdm qua mang 1a choan chd ctia mot phan ti nudc, nhu tuong
trung bang chdm to cia hinh 1-4. Hat to, hat nho déu trao d6i niang lugng sang nhau

trong van dong phan tu, dé tit ca déu ¢ mOt dong ndng trung binh k bing nhau tat
S, . . m . N o s A
ca, ma gia tri cia k la theo phuong trinh k = N trong d6 m la khoi lugng, v la van

tdc cia hat. M&i hat thim thiu 12 mét phan tir cua chdt khong phan ly, hodc 1a mot

45



ion cta phan tu phan ly thanh ion.

Khdi niém vé osmol, va ndng dé osmol kilogam so vdi nong do osmol lit: Ap suit
tham thiu cd gia tri bao nhiéu 1a do sé hat chat tan chu khong do khoi luong chat
tan, vi vdy nong dg chat tan tao ap suét thim thdu khong biéu thi biang s6 gam ma
phai biéu thi biing s6 hat chit tan. Pon vi nong do s6 hat thim thau 1a osmol.

Mot osmol 1a s6 phan tu cé trong mdt phan tu gam chat khong phan ly (khong ion
hoa), thi du glucose 1a chit khong phan ly va ¢6 phan ta gam bing 180. Vay 180 gam
glucose 12 mot osmol. Thi du khac, NaCl la chat phan ly hoan toan trong dung dich
nudc thanh ion, va phan ti gam NaCl la 58,5 g; nhu vay 58,5 g NaCl la hai osmol.

Khi dung dich ¢6 1 osmol chit tan trong 1 kilogam nudc (1 kg), ta néi la nong do
osmol kilogam (osmolality) cua dung dich dé la 1 osmol cho 1 kilogam (losm/kg).
Trong sinh ly hoc, thong dung don vi miliosmol (mosm). Dich ndi bao va dich ngoai
bao c¢6 nong d6 osmol kg chung 300 mosm/kg. Trong thuc hanh, dong sé lit hay mililit
nudc (hay huyé€t tuong) rat tién hon cén, nén nguoi ta thuong dung don vi osmol cho
1 lit nudc dé biéu thi ndng dé osmol lit (osmolarity). Ding vé y nghia khoa hoc chit
ché thi ndng do osmol kg (osmolality) mdi la yéu t6 quyét dinh 4p suit thadm thiu,
nhung nodng d6 osmol lit (osmolarity) c6 gia tri xap xi nhu noéng dd osmol kg (osmolality)
chénh nhau khéng tdi 1 phin trdm, nén hau hét cac nghién ciu sinh ly hoc déu dung
don vi cua nong dé osmol lit (osmolarity) vi ich 10i thuc hanh. Trong tiéng Viét Nam,
néu ndi tit "ndng do osmol" thi thudng hiéu l1a osmol lit (osmolarity), d6 la thuc t&,
nhung c6 gia tri nhu osmol kg tdc osmolality.

Tuong quan dinh luong gita nong dé osmol kg va dp sudt thdm thdu: Can phan biét
ap sudt thim thiu (osmotic pressure) va nong do osmol lit (osmolarity) la hai khai
niém khac nhau. Ap suit thdm thiu la luc biéu thi bing kg/cm? hoic mm Hg, con
nong do osmol lit 1a ndng do bi€u thi bing s6 hat/lit. O 37°C (than nhiét) ndng do 1
miliosmol/lit tao 4p suat thim thau 19,3 mm Hg. Dich than thé c¢6 300 mosm, vay tinh
ra la 5790 mm Hg, nhung do thuc t&€ chi dugc chiing 5500 mmHg. Chénh léch dé la
do trong dich théan thé, nhiéu loai ion nhu Na* va CI" hap dan l4n nhau nén van dong
nhu 1 hat phan tu chid khong nhu 2 hat ion. S6 hat osmol giam thi tac dung thim thau
giam. Vi vay 4p sudt thdm thdu do thyc, chi biing chiing 0,95 tri s& tinh toan tif ndng

do osmol.

3.3. VAN CHUYEN TICH CUC

Van chuyén tich cuc 1a chuyén dong nguge chiéu bac thang dién héa. Bac thang dién
héa (electrochemical gradient) 1a tong cac luc tao ra khuéch téan, gobm hiéu nong do,

hiéu dién th& va hiéu ap sudt. Khuéch tan thu dong 1a di sudi chiéu cac bac thang do.
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Su song te bao nhiéu khi doi hoi phai chuyén déng nguge bac thang, thi du phai dua
ion K* vao t& bao 1a noi da c6 nong do K* rit cao hon bén ngoai roi, lai phai dua
Na® tir t&€ bao ra dich ngoai bao mic dau dich n’goai bio da ¢ nong do Na' cao hon
trong t& bao roi. Nguoi ta goi nhu vay la di ngugc dong, di lén ddc.

Trong s6 nhitng chat dugc véan chuyén tich cuc qua mang t&€ bao, c6 Na*, K*, Ca'",

H*, CI', I, ion sit, ion urat, nhi¢u loai dudng, nhiéu acid amin.
Khéi niém vé van chuyén tich cuc nguyén phat va thi phat

Nguoi ta chia van chuyén tich cuc lam hai loai tuy theo loai nang luong dugc dung.
Loai nguyén phat dung nang luong truc ti€p tu phin giai ATP (hoac hop chat phosphat
giau ndng luong khic). Loai thd phat dung niang lugng ldy tu bac thang nong do ion,
béac thang nay 1a thad phat, la hé qua cua van chuyén tich cuc trudc do.

Ca hai loai van chuyén tich cuc nguyén phat lan thd phat déu dung protein mang
la phan tu protein ndm xuyén qua bé day mang giong nhu trong khuéch tan ting cuong.
Tuy vay protein nay c6 cach hoat dong khic so vai khuéch tan ting cudng, 0 chd

protein chia ndng lugng cho chit duoc van chuyén.
3.3.1. Van chuyén tich cuc nguyén phat

Bom natri+kali 13 co ch€ dugc nghién cdu rat chi ti€t, dé 1a co ch€ bom ion natri
ra khoi t€ bao dong thoi bom ion kali vao trong t€ bao. Loai bom nay ¢6 0 moi t&
bao.

Bom natri-kali 1a mot protein mang gdbm hai phan td protein cau, mot to ¢ phan
ta luong chung 100.000 va mdt nho chung 55.000. Protein to ¢é ba di€ém quan trong
vé chic niang nhu sau: (1) ¢ ba trung tam ti€p nhén ion natri, cic trung tim nay nim
o phén protein tho vao bén trong t€ bao; (2) ¢6 hai trung tam ti€p nhan ion kali 6
phan tho ra ngoai t€ bao, va (3) phan tho vao trong, giap voi trung tdm gén natri, c6
hoat tinh ATPase.

Khi ¢6 ba ion natri da gdn vao dau trong va hai ion kali gdn vao dau ngoai cia
protein mang, thi hoat tinh ATPase dugc phat dong. Mot phan tia ATP tach thanh
ADP va giai phéng mot diy noi giau niang lugng. Nguoi ta cho ring niang luong nay
lam doi hinh dang phan tu protein mang, do d6 day ion natri ra ngoai va ion kali vao
trong.

Bom Na* K" c6 vai tro kiém sodt thé tich ¢ bao, d6 1a mot chic nang rdt quan
trong. Ta bié€t ring trong t&€ bao c6 nhicu ion am (protein, cdc chit hitu co) cé xu thé
hdp dan ion duong. Néu hdp din dugc thi sé c6 qua nhiéu ion trong t€ bao tao ap
sudit thdm thiu hat nudc vao lam t€ bao phinh to ma vd. Nhung bom dua 3 ion Na*
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ra ma chi cho 2 ion K’ vao, tdc 1a thyc t€ cudi cung ¢c6 mot dong ion dudng chay ra
ngoai t¢ bao, nho dé ¢ tac dung tham thdu dua nudc ra ngoai t& bao. Mdi khi vi ¢o
- gi d6 t&€ bao phinh nudc thi dicu dé tu dong phat dong bom Na”- K™ hoat dong ting,
nhd do thé tich t€ bao duy tri binh thuong.

Nguoi ta néi 1a bom Na*—K" ¢6 bdn chit sinh dién vi ¢t mbi vong quay ciia bom
(mdi nhat bom) thuc (& ddy mét ion duong ra ngoai t&€ baoi3Na" - 2K') tao di¢n tich
duong bén ngoai, va di¢n tich am bén trong t& bao. ,

Bom calei 1h mot toai bom van chuyCn tich cuc nguyén phat.

Néng do ion calci trong bao tuong chi bang 1/10.000 & dich ngoai bao, nhd hoat dong
clia hai loai bom calci. Mot loai bom nam trén mang t&€ bao, bom calci ra ngoai t€ bao.-
Mot loai bom nita bom ion calci vao bao quan, thi du vio mang ndi bao tuong hoac vao ty
thé. Phan tif protein mang cling nim xuyén qua mang t& bao va cling c6 hoat tinh ATPase
giong nhu truong hop bom natri. ‘

St bdo hoa ciia vin chuyén tich cuc: qua trinh van chuyén tich cuc ¢é thé bi bao
hoa, hodc con goi la dat tdi diém gidi han, goi 1a Vmax gidng nhu truong hop gidi han
ctia khuéch tan tang cuong. O day cing vay, t6¢ do phan dng bi giéi han do can ¢
du thi giod cho protcin bién déi hinh dang ma gin hay nha chat dugc van chuyén.

Tiéu dang nang lweong trong van chuyén tich cuc: nang luong dung van chuyén chit,
khong ké phan mat theo nhi¢t trong phan ung hoa hoc, 1a ti 1& theo mic do tap trung
chat, con goi 1a muc do tang nong do chat. Khi vin chuyén tich cuc d€ mot bén mang
c6 nong dO cao gdp tram lan bén kia mang, thi ton nang luong gép hai lan so voi tao
nong do cao gidp mudi. NOi cach khéac 1a nhu cau nang luong ty I& thudn vai logarit

N . ) i
cua su tang nong d chat, theo cong thic: c
1
Niang lugng (calo/osmol) = 1400 log .

Cé6 nhiéu trudng hop t€ bao ticu dung rat nhiéu niang luong vao viéc nay, thi du t&
bao 6ng than va mot s6 tuyén dung t6i 90 phan trdam ning luong cia minh d€ tap
trung nong do chat. .

3.3.2. Van chuyén tich cuc thyu phat : dong van chuyén va van chuyén déi chd

O phan trén, da ban bac xong vé van chuyén tich cuc nguyén phit 1a loai van chuyén
dung nang lugng truc tiép tu ATP.

Nay xem xét van chuyén tich cuc tha phéat 1a loai van chuyén dung nidng luong gidn
ti€p, tdc 12 muon thé€ ning khuéch tan cua mot chénh léch nodng do da dugce tao lap
trude dé do van chuyén tich cuc nguyén phat.

Ta biét rang céi bom natri da tao mot nong dO cao ion natri ngoai t&€ bao. Nong

dd cao nay 1a mot thé nang c6 xu hudng 1am ion natri khu€ch tan tro vao, khi tro vao
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thi "nhan ti¢cn kém theo" mot chat khac. Tuy theo cach thic dem di theo ma goi la
ddng van chuyén voi natri hay 1a van chuyén ddi ché voi natri. Nhitng chét can di cung
chi¢u voi natri vao t& bao thi dong van chuyén, nhiing chit can di nguoc chicu natri
dé ra ngoai thi van chuyén déi ché.

Glucose va acid amin qua mang (& bao do co ché dong vin chuyén vai natri: Protein
" mang c6 hai trung tam ti€p nhan & phan ngoai cua phan ti, mot trung tam nhan natri,
mot nhan glucose. Natri ¢6 ndng do bén ngoai t& bao rdt cao hon bén trong, nén thé
nang di vio d6 cung cdp nang luong dua ludn ca glucose vao theo. Protein mang sé
¢6 bién déi hinh dang phu hop dé chuyén hai chdt qua mang. Protein mang ¢ déc
diém la chiung nao mdi ti€p nhin mot chat natri thi chua bi€n dang dé€ véan cﬁ'uy'én ,
chi khi nio ti€p nhin du hai chit thi mdi ty dong bién dang, va khi d6 chuyén ludn
ca hai chit qua mang vao trong t& bao. Hién tuong dé gidng mot ngudi lai xe cd hai
chd cho khach, ma mot khach dén thi xe chua di, chi khi ¢6 du hai khach ngoi kin hai
chd mdi nd may cho xe di. Dong van chuyén acid amin cing tuong tu moi mat nhu
dong van chuyén glucose, chi khac la c¢o tdi nam loai protein van chuyén dng véi nam
acid amin.

Lai ¢6 hai co ch€ dong van chuyén nita nhu sau: (1) dong vin chuyén natri-kali-hai
clorua la qua trinh dua hai ion CI” vao t& bao, di cung chié¢u voi mot ion K© va mot
ion Na* déu vao ca; (2) dong van chuyén kali va clorua dua ion K* va ion CI tir bén
trong t& bao, hai ion cing nhau ra ngoai. Ngoai ra ciing con co ch€ dong van chuyén
cédc ion I, sdt, urat.

Cdc ion Ca**va H' van chuyén ddi ché véi Na*: C6 hai co ché quan trong la déi
chd Na*-Ca** va d6i chdé Na*-H*. Khi d6i chd natri-calci thi ion natri di vao t€ bao,
doi chd cho ion calci di ra, ca hai ion déu gdn Ién mot phan td protein mang, phan
(i bién doi hinh dang theo phuong thie d6i chd. Phuong thic nay bs sung cho
van chuyén nguyén phit calci 6 mdt s6 t&€ bao. Co ch& dbi chd natri-hydro 1a mot qua
trinh rdt quan trong trong O6ng lugn gan cua than. lon natri tu long éng di vao t€ bao
Ong, d6i chd cho ion hydro ti té€ bao Ong di ra dich & long &ng, nhu vay via thai duq.c
ion H' can ba cua chuyén héa, vira gitt dugc ion Na* cin cho co thé. Pay 1a mot qua
trinh rit quan trong ma tir lau nay céc tai liéu sinh ly hoc vin thuong noi dén, goi la
su doi chd Na™-H'.

Trong van chuyén ddi chd con phai ké trao ddi cation gita mot bén mang & bao
la Ca™ hodc Na*, va bén kia mang Ia Mg** hoac K'; lai ¢6 trao déi anion giita ion

clorua (CI') di theo mdt chiéu, va ion bicarbonat hodc sulfat di theo chiéu ngugc lai.
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4. VAN CHUYEN TiCH CUC QUA LOP TE BAO

Nhi¢u khi vin de khong chi don gian la van chuyén chit qua mang mong cua 1€
bao, ma la van chuyén qua ca mot 10p (€ bao, thi du di qua mot 10p biéu mé.

Co ch€ co ban van chuyén qua 16p t& bao ¢o hai phan chinh: (1) van chuyén tich
cuc chdt qua mang (& bao vao trong t&€ bao; (2) khuéch tian don thuin hodc ting cusng
qua mang t& bao d¢ ra phia bén kia cua t& bao. Hai budc van chuyén trén chi la mot
s0 dO rdt don gian cua van chuyén qua mot 16p t€ bao. Thuc t¢ da dang hon nhicu,
thi du vén chuyén tir trong long Ong qua 16p bi€u md vao h¢ tuan hoan nhu O rudt,
O Ong than, hodc van chuyén theo chitu nguoc lai dua cac chit ra phia 1ong 6ng nhu
O t4i mat , tuyén ngoai ti¢t. Phia bén nao cua biéu mo la van chuyén tich cuc (nguyén
phat hodc thd phat), va phia bén nao 1a khuéch tan (don thudn hodc ting cuong) la
tuy ting co quan.

Sau day hinh 1-5 1a mot thi du minh hoa tinh da dang nhiéu mat cia van chuyén
qua mot 16p t€ bao, so véi tinh don thuan cia van chuyén qua mang t& bao. Lop &
bao gom céac 1€ bao biéu md ma phia gidp long dng thi t& bao gin nhau rat chat va
kin, do d6 tit phia long Ong Na' khong thé qua khoang khe gitta cac t&€ bao, ma chi
¢6 thé qua mang O phin gidp voi long 6ng. Mit giap long dng ¢d tinh thdm cao vai
ion natri va nudc, do d6 hai chat nay khuéch tan nhanh vao bén trong t& bao. Sau dé
O phan bén cua t& bao (giap té bao

bén canh) va ¢ phan nén cua (€ bao

(giap mang nén) ion natri dugc véin
chuyén fich cuc sang dich ngoai bao,

kéo theo nudéc do thdm thiu (van

chuyén tich cuc tao nong do ion natri

cao, ion natri ¢ tac dung thdm thau

k€éo nudc theo).
Khuéch 1an ;,\\M Ngoai ra con mot s6 chat c¢6 thé

, _ dong van chuyén véi natri. Céc ion am
Hinh I-5. Qua trinh van chuytn tich cuc qua mot I6p 1€

bao. TT: thim thiu; VCTC: van chuy®n tich curc . Cl c6 thé duoc hap dan theo ion duong

Na*. Glucose hoac acid amin dudc
dong van chuyén theo natri 6 mat giap long 6ng, do d6 glucose ¢6 nong do cao trong
t€ bao. Sau d6 glucose khuéch tan ting cudng qua cic bd bén va bo phia nén cia t&

bao, ma vao dich ngoai bao.
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PIEN THE MANG VA DIEN THE HOAT DONG

Hiu nhu moi t&€ bao cua co thé déu cé dién thé 6 hai bén mang t€ bao. Ngoai ra
t¢ bao than kinh va t&€ bao co ¢6 tinh hung phan (cxcitability) tdc la c6 kha nang phat
sinh nhiing xung dong dién hdéa 6 mang, nhiing xung dong d6 truyén dat tin hi¢u doc
thco mang. Lai c6 loai t€ bao khac nhu (€ bao tuyén, dai thyc bao, t& bao long, co
nhing bién ddi dién th€ mang c¢6 chic nang khac.

Bai nay tip trung vao dién thé mang lic nghi va ldc hoat dong cia t& bao than

kinh va t¢ bao co.

1. CO SO VAT LY CUA DIEN THE MANG

1.1. PIEN THE KHUECH TAN

Dién thé€ khuéch tan 1a dién th€ mang dugc tao ra do sy khuéch tén ion qua mang.
Hinh 1-6 trinh bay mét soi than kinh, bén trong mang c6 nong do kali rat cao, ngoai
mang nong do kali thip. Gia thu dén lac nay mang tré thanh rat thdm mot loai ion
la ion kali ma khong thim ion nao

Ngoar Trong Digr thé’
7€ bao 7é" bao ' khac. Kali ¢6 xu th€ khuéch tan ra
T ngoai, nhu vay kali mang céc dién tich
K ‘%“;1 K* ~94mV duong ra ngoai mang, dé lai cac dién
4mEq]l i@j tich 4m bén trong (céc anion 4m khong
qua mang). Su phan ly cic dién tich

d6 lam xudt hién mot hiéu dién thé
+*61mV  kéo cac ion kali dién tich duong tro
vé phia trong mang. Trong mét khoanh
khdc thoi gian, chi ching mot miligiay

Hinh 1. Dién th€ khu€ch tan, gitra hai bén mang t€ bao,  (1msec), dién th€ dat té6i mdc ngan

do ion kali khu€ch tan tir trong ra ngodi (€ bao, va ion khong cho ion kali ra ngoai mang nita,

natri khu€ch tdn tir ngoai vao trong 1€ bo. tuy nong do kali bén trong t& bao vin

con cao hon bén ngoai. O s0i day than kinh dOng vat co v, dién the€ 94 milivon (94mV)
" am bén trong mang, 1a du dé gid ion kali khong khuéch tan ra thém nia.

Gia thu lic nay lai ¢c6 mdt tinh hudng tuong tu nhu trén, nhung thay vi cho ion
kali, 13n nay 1a ion natri nong do cao ngoai mang, lic nay mang chi thdm ion natri ma
thoi. Su khu€ch tén ion natri tao dién thé mang trai ddu véi truong hop ion kali, tic
l2 4m ngoai mang, duong trong mang; dién thé ting vot 1én dén gia tri du ngin khong
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cho ion natri khuéch tan vao nia, lic nay dién thé 61 mV, dién tich duong & bén
trong mang.

Su phat sinh dién thé do khuéch tan ion, ma chu y€u nhét la cac ion natri va kali,
la co sg vat ly giai thich cdc hién tuong dién ¢ cdec mé s6ng va mé ¢é tinh hung

phén, la nhing van dé sé con nhiu lan ban bac tdi trong sinh ly hoc.

1.2. TUONG QUAN GIUA DIEN THE KHUECH TAN VA HIEU NONG PO ION. PHUONG
TRINH NERNST

Dién thé gitta hai bén mang, khi dat gia tri vira van du dé ngan su khuéch tan thuc
(net) cua ion qua mang, goi la dién thé Nernst doi véi ion do.

Gia tri cua dién thé Nernst duoc quyét dinh do ti I& nong do ion hai bén mang, ti
I¢ néng do cang 16n thi xu thé khucch tan ion cang manh, va dién thé Nernst cang
cao. MSi tuong quan do thé hién bang phuong lri(n:h Nernst sau day:

i
EMF (mV) = 6110g—C:

Trong d6 EMF la luc di¢n dong, tic la dién thé, Ci la nong do ion trong t€ bao,
C, la nong do ngoai t& bao.

Dung phuong trinh nay c¢6 thé tinh dién th€ Nernst d6i voi cac ion hoa tri mot 6
37°C. V6i phuong trinh nay nguoi ta dat dicn thé ngoai mang bao gio ciing bing khong,
va tri s6 dién th€ Nernst tinh ra duoc la dién thé bén trong mang. Dau cua dién thé
la duong khi ta ¢6 ion am, va dau cua dién th€ la am khi ta ¢é ion duong.

Vai thi du trén, néu la ion duong K™ bén trong ¢6 nong do cao giap 10 lin bén
ngoai t€ bao, thi logarit cua 10 1a 1, nhu vay dién thé Nernst tinh duoc sé la -61 mV

H

bén trong mang.
1.3. CACH TiNH PIEN THE KHUECH TAN KHI MANG THAM NHIEU ION KHAC NHAU

Khi mang thdm nhi¢u ion khac nhau thi dién thé khuéch tan phu thudc ba yéu t6:
(1) ddu cua dién tich ion; (2) tinh thdm P cua mang ddi voi mdi ion, va (3) nong do
Ci cta ion bén trong mang va nong do C, ngoai mang. Do d6 c6 phuong trinh Goldman -
Hodgkin - Katz, thudng goi gon la phuong trinh Goldman tinh dién thé€ bén trong mang
khi c6 hai ion duong héa tri mat la natri va kali, va m4t ion dm hdéa tri mot la clorua.

Crna® Prnat + Gt Pyt + Co” Poy™

EMF (mV) = -61 xlog
(= Cna® Prnat + Gt Pt + Co Pym

Trong d6 P la tinh thdm cua mang d6i vai ion tuong dng.

Phuong trinh Goldman ¢6 bon di€ém dang luu y.
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Mot la cac ion natri, kali va clorua deu rit quan trong trong viéc tao dién thé mang
O day than kinh, co, va 0 t€ bao noron trong hé than kinh trung uong.

Hai la mic d6 quan trong cia méi ion trong viéc tao dién thé, la ti 1& thuan voi
tinh thim cua mang dSi vai ion tuong dng. Thi du néu lac d6 mang khong thim K'
va CI, thi dién th& mang chi phu thuoc bac thang nong do Na® va sé bing ding tri
s& phuong trinh Nernst doi voi ion natri.

Ba la néu nong do ion duong bén trong mang cao hon bén ngoai mang, thi bac
thang do tao dién thé am trong mang vi ion duong khuéch tan ra ngoai dé lai anion
khong lot qua mang, ¢ lai tao dién thé 4Am trong mang. V4i ion am cing thé nhung
diu ngugc lai.

Bon la tinh thim kénh natri va kénh kali bién déi cuc nhanh khi ¢6 xung dong
thdn kinh, trong khi tinh thdm kénh clorua bién ddi cham, cho nén tinh tham natri va

kali 1a c6 y nghia chi yéu d6i voi su truyén dat tin hiéu trén day than kinh.

1.4. PO PIEN THE MANG

Phuong phéap do dién thé mang la don gian vé mat ly thuy€t, chi can ¢6 hai dién
cuc, mot cai dit vao bén trong mang, mot dat vao bén ngoai mang, roi ndi voi dién
k&, thé 1a xong. Trong thuc hanh vicc d6 khé vi soi thin kinh rit nho. Ngudika ding
dién cuc tham do 1a mot pipet cuc nho chiung 1 micromet, chia day dung dich dién
giai rat manh nhu KCl, choc qua mang vao bén trong so¢i thin kinh. Cuc nia goi la
cuc trung tinh dat vao dich ngoai bao. Hai vi dién cuc d6 ndi vao mot dién k€ cho ta
dién th€ mang. Vi tri s6 di¢n thé rat nho nén phai dung loai dién k€ rat nhay la dao

dong ké.

2. DIEN THE NGHI CUA DAY THAN KINH

Dién th& nghi cua day than kinh 13 dién th& mang noron lic dang nghi, khong phat

xung-dOng.
2.1. SO LUOC VE Ti LE NONG PO VA VE SU RO Ri

Ti 1&¢ néng d6 ion hai bén mang la khic nhau tdy loai ion, do d6 anh hudng khac
nhau doi v6i viéc tao dién th€ mang. Ta da biét moi t&€ bao trong than thé déu c6 bom
natri-kali nim trén mang, lién tuc bom natri ra, va bom kali vao t&€ bao, dua dén hai
hé qua dang luu y. Thi# nhdt la bom dua ba ion natri ra thi bom hai ion kali vao, két
qua cudi cung vé mit dién tich 1a trong mot vong bom ¢6 mét ion duong di ra, tao
dién th€ am bén trong mang. H¢ qua thut hai 1a bom tao nong do chénh nhau hai bén
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Mot la cac ion natri, kali va clorua déu rit quan trong trong viéc tao dién th€ mang
a day than kinh, co, va ¢ t&€ bao noron trong h¢ than kinh trung uong.

Hai o mic do quan trong cha mdi ion trong viéc tao dién thé, la ti 1€ thuan voi
tinh thdm cua mang ddi voi ion tuong tng. Thi du néu lic d6 mang khong thim K
va CI, thi dién th€ mang chi phu thudc bac thang nong do Na’ va sé bing dung tri
sO phuong trinh Nernst d6i voi ion natri.

Ba la néu ndng do ion duong bén trong mang cao hon bén ngoai mang, thi bac
thang dé tao dién thé am trong mang vi ion duong khuéch tan ra ngoai dé€ lai anion
khong lot qua mang. ¢ lai tao dién th€ 4m trong mang. V4i ion 4m ciing thé nhung
diu nguoc lai.

Bén la tinh thim kénh natri va kénh kali bidn ddi cuc nhanh khi ¢6 xung dong
than kinh, trong khi tinh thaim kénh clorua bi€n d6i cham, cho nén tinh tham natri va
kali 1a c6 y nghia chi yéu d6i voi su truyén dat tin hiéu trén day than kinh.

1.4. PO PIEN THE MANG

Phuong phéap do dién thé mang la don gian vé mit 1y thuy&t, chi can cd hai dién
cuc, moOt cai dit vao bén trong mang, mot dat vao bén ngoai mang, roi ndi vdi dién
k&, th€ 1a xong. Trong thuc hanh vicc d6 khé vi soi thin kinh rdt nho. Ngudita dung
dién cuc tham do 1a mot pipet cuc nho chiing 1 micromet, chda day dung dich dién
giai rdt manh nhu KCl, choc qua mang vao bén trong s¢i than kinh. Cuc nia goi la
cyc trung tinh dat vao dich ngoai bao. Hai vi dién cuc d6 ndi vao moét dién ké cho ta
dién th€ mang. Vi tri s6 dién th€ rdt nhoé nén phai dung loai dién k€ rdt nhay la dao

dong ké. .

2. PIEN THE NGHI CUA DAY THAN KINH

Dién th€ nghi cua day than kinh 14 dién th€ mang noron luc dang nghi, khong phat

xung -dong.
2.1. SO LUOC VE Ti LE NONG PO VA VE SU RO Ri

Ti 1¢ néng dé ion hai bén mang la khac nhau tuy loai ion, do d6 anh hudng khac
nhau d6i v4i viée tao dién thé mang. Ta di bi€t moi t€ bao trong than thé déu c¢6 bom
natri-kali ndm trén mang, lién tuc bom natri ra, va bom kali vao t&€ bao, dua dén hai
h¢ qua dang luu y. Thit nhdt 1a bom dua ba ion natri ra thi bom hai ion kali vao, két
qua cudi cung vé mit dién tich 1a trong mdt vong bom c¢6 mot ion duong di ra, tao
dién th€ am bén trong mang. HE qua thit hai 12 bom tao nong do chénh nhau hai bén
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mang, bac thang nong do khac nhau tuy loai ion. Goi Ci la nong do bén trong, Co la

nong do bén ngoai mang, thi ta ¢6 cic nong dd nhu sau:

Cna’ : 142 mEqg/l

CNa,:- : +~ 14 mEqg/l

CK41 : 4 mEq/l

CK; : 140 mEq/l

Vé’ céic ti 1¢ nhu sau:

Crat ICnat 100 Hay C /C_ 0l
CK.: /CK: | : 35,0

Ti 1& 1a 10 d&i voi ion natri, va rit cao hon, 1a 35, ddi véi ion kali.

Su ro ri kali qua mang: nguoi ta biét c6 protein kénh trén mang t& bao dé kali
va natri ¢6 thé ro ri qua ma sang bén kia mang, va do dé goi la kénh "ro ri" kali-natri.
C6 nhiéu loai protein kénh va nhiéu kicu ro ri. Tuy nhién ro ri kali [a dang cha y hon
ca vi tinh th&m mang d6i vai kali rdt cao, toi gdp 100 1an véi natri. Dac diém nay ¢o

anh huong t6i dién thé mang lac nghi.

2.2. NGUON GOC CUA PIEN THE NGHi
Dudi day sé 1an luot xem xét cac yéu t6 dong gdp tao dién th¢ mang, d6 la: khuéch
tan K*, khuéch tan natri. bom Na* - K* va cdc ion am & trong t€ bao.

Dién thé do khuéch tin kali: Ta da biét ti 1¢ nong do kali giGa trong va ngoai mang
la rdt cao, téi 35. Logarit cua 35 la 1,54 cho nén theo phuong trinh Nernst, khuéch

tan kali tao dién thé —61x 1,54 = —94mV, khi kali fa yéu t6 duy nhat tao dién thé
mang.

Dién thé do khuéch tdn natri: Phian dong goép cho dién (h€ mang do khuéch tan
natri, 1a dién th¢ theo phuong trinh Nernst doi voi natri. VAi natri, ti s6 ndong do la
0,1 nén logarit 0,1.13 -1, dién thé Nernst la +61 mV. Ngoai ra lai ¢6 khuéch tan doi
chit do ro ri. Ta bi€t rang binh thudng tinh thim mang déi vai kali cao ching gap
100 1an hon voéi natri, do d6 phin dong gop cua kali 1a nhiéu hon phén cda natri. Dya
vao phuong trinh Goldman, tinh ra dugc két qua dién thé mang la —86mV, d6 la phén
dong gbp cia khuéch tan kali, va cia khuéch tan natri gop lai.

Dién thé do bom natri+kali: Cudi cing la phin déng gop cia bom Na'-K' cho dién
th€ mang. Ta bi€t cd mbi vong bom ¢6 ba ion natri di ra ngoai, va hai ion kali di vao
trong mang, nhu th€ 1a lién tuc ¢ su mat di¢n tich duong ra ngoai mang, tao thém
mot dién thé 4m O bén trong mang. Phan dién th€ 4m do bom natri déng gép la ~4mV.
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Cudi cung dicn thé mang lac nghi la —90mV do ca ba yéu 10 tao nén: natri, kali
va bom natri-kali.

Tri s6 —90mV la di¢n th& mang xap xi cta cac soi than kinh va cac soi co tuong
doi kich thudc to. Lai ¢c6 mot s6 loai 1€ bao khéc, nhu soi than kinh duong kinh nho,
s0i ¢6 dudng kinh nho (thi du co tron), va nhiéu loai noron trong h¢ than kinh trung
uong, ¢6 di¢n th€ mang chi tir —40 dén —60 mV.

Céc ion am & trong & bao cling gdp phan lam dién the béii trong mang am hon bén ngoai.

3. PIEN THE HOAT DONG

Di¢n thé hoat dong di chuyén doc theo mang noron truyén dat cac tin hi¢u than
kinh, do d6 dem thong tin vé th€ gidi bén ngoai tu giac quan dén h¢ than kinh trung
uong, dem ménh Iénh tu h¢ than kinh trung vong ra co va tuyén gay van dong va bai
tit. Pién thé hoat dong la mot co s dién hda (electrochemical) cua cac qua trinh xu
ly thong tin trong h¢ than kinh, budc dau tién t6i hinh thanh nhén thic va tu duy.

3.1. PINH NGHIA. CAC GIAI POAN

Dién thé hoat dong l1a qua trinh bién d6i rat nhanh cta dién th€ mang lic nghi.
Mdi dién thé hoat dong bdt diu bing su bi€n déi dot ngot tu dién thé am lic nghi
sang dién th€ duong cua mang, roi lai quay tro lai cing rat nhanh trd vé dién thé am.
Mudn truyén tin hiéu di, thi dién thé hoat dong di chuyén doc soi day than kinh cho
dén tan cung cudi sgi. Cac qua trinh bién ddi dién th& xay ra nhanh nhu bung nd, chi
trong khoang thoi gian mét vai phan van giay.

Dién th¢ hoat dong c6 nhiing giai doan sau day (Hinh 1-7).

Trude khi xud't hién dién thé hout dong mang dang c¢6 dién thé ﬁgh). Nguoi
ta noi la mang o trang thdi cuc hoa (polarization) tice l1a chia cuc, mét bén 4m
mot bén duong (Am O phia bén trong). Thuit ngi Viét Nam cé sach con goi la phan
cuc (Hinh 1-7, I).

Giai doan khu cuc

Mang dot nhién trd thanh rat thim ion natri (c6 tinh thdm rat cao d6i véi Nat)
tam cho moét lugng I6n ion natri ua vao bén trong soi truc noron. Trang théi cuc hda
0 —90mV bi mat, dién th€ chuyén nhanh sang phia dién th€ duong. Hién tugng nay
goi la khu cuc (depolarization) tdc la khu bo trang thai cuc héa. o} nhing soi than
kinh 16n, con c6 hién tuong "qué da" (overshoot) tic la khong nhing tu —90mV lén
téi s6 khong (0 mV) ma con di qua d6 lén tri s6 duong it nhiéu; nhung O nhing soi
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A s than kinh nho va ¢ noron cia hé thin

Len qua da r+60 .
-+40 X kinh trung uong thi dién thé am chi
mv——é»——» - ___::20 I\; Ién t6i, hoac gin 81 muc tri s6 khong,
I)’ axo |20 N chi khong vot qua da Ién tri s6 duong
oy | \ Dien 1. -0} (Hinh 1-7, 1),
to E( ! \ /70;/‘0"@09 L 60 N
S e 145 A v -—80 oy Giai doan tdi cuc
\{? :*‘&’ Has dien thé deong T . R
S :9, o1- : ' Ngay trong khoanh khac vai phan
A T van giay sau khi mang tiang vot tinh
0,01 4 e 4€ 55 dbs thdm vai ion natri, thi kénh natri da
soo1. bdt diu dong, va kénh kali md rdng
1001 . ra. Ion kali khuéch tdn nhanh ra ngoai
" K+ tai tao lai trang thai cuc héa lic nghi,
3 1 do do goi la giai doan tai cuc
I o (repolarization). Dién thé nghi cua
B T mang cing dugc tai tao lai voi trj sO
X oH ~90 mV (Hinh 1-7. III).
of’b%;: Hau dién thé duong (vu phéan cue)
0 05 10 s Sau giai doan tai cuc, dién thé mang
Mihsee khong chi trd vé mic dién thé lic nghi
Hinh 1-7. Bién doi hé s§ din (conductance) cic ion (—90mV), ma con tr¢ thanh am tinh
qua mang noron, va bi€n ddi dién th€ mang, qua cac thém hon nia (t6i chung — 100mV)
gai doan cta dién thé hoat dong. trong vai miligidy. NGi cho ding, phai

goi day la hau dién thé am, nhung ti "duong” ¢6 nguyén nhan lich s, thoi xua do dién
th& lan dau tién ngudi ta 18y bén ngoai mang la am, nén goi nhu vay, dé€n nay da quen,

ngudi ta vin cd goi cac dién th€ qua am d6 [a "hau di¢n th€ duong” (afterpotential).
3.2. NGUYEN NHAN CUA PIEN THE HOAT PONG

Nguyén nhan cia dién thé€ hoat dong la su thay doi hoat dong cia céc kénh va bom,
trong do c6 vai tro kénh natri, kénh kali, va vai tro cua céac ion khéc.

3.2.1. Vai tro kénh natri

Ngudi ta goi kénh natri 1a kénh ¢6 canh cong dién thé (voltage-gated channel) vi
dién th€ ¢ tac dung dieu khién viéc dong mo kénh. Kénh ¢4 hai cdng 6 hai dau kénh
(Hinh 1-8), c¢6ng phia diu ngoai (ra phia ngoai t& bao) goi 1a cong hoat héa, cdng phia
trong goi la céng khur hoat. Trén hinh c¢6 ba trang thai khac nhau cua kénh natri 1a
binh thuong, hoat héa va khu hoat.
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TRONG TE BA0

O trang thdi binh thudong (Hinh
1-8A), dién thé mang lac nghi la ~90mV
cong hoat hoa dang déng, ion natri
khong vao duoc. Con cong khu hoat
thi dé mo.

Hoat hoa kénh natri (Hinh 1-8 B):
Di¢n thé mang trd thanh kém am, ting
dan tu —90mV v¢ phia sO khong, khi
Ién 161 tri s6 khoang =70 dén —~50 mV
thi dién th& d6 tao mot bicn dai dot
ngoOt cia hinh dang cong hoat hoa,
canh cOng nay chuyén sang vi tri mo
cua, ion natri a qua kénh ma vao
trong t¢ bao. Tinh thdm mang doi vai
natri lac nay tang lén gap 500 cho tdi
5000 lan.Trang thai nay chi kéo dai

mot khoanh khéc vai phin van giay.
Khir hoat kénh natri (Hinh 1-8 C):

Su ting dién thé lam mo cong hoat

Hinh [-8. Cic kénh natri va kali ¢6 cOng dién th&
(giai thich trong bai).

hoa, thi dong thoi cang lam dong cong khit hoat. Dang luu y 1a viéc dong cong khu
hoat dién ra ngay sau khi mo c¢Ong hoat hoa, chi sau khoanh khéac vai phan van giay.
Co6 dicu 1a mO cong hoat hoa thi nhanh, con dong ¢dng khu hoat thi tir tu. The la
kénh natri lai déng, ion natri khong vao t€ bao dugc nia, lac nay dién thé mang lai
trd vé trang théi nghi, do la qua trinh téi cuc. '

Tom lai: (1) & giai doan nghi, mang & trang thai binh thudng tdc la cuc hda, kénh
natri dong (Hinh 1-8 A); (2) sang giai doan khu cuc, kénh natri hoat héa md ra (Hinh
1-8 B); (3) dé€n giai doan tai cuc, kénh natri kh hoat héa lai dong (Hinh 1-8 C). Hai
cOng cta kénh natri 1an lugt md dong theo giai doan, dudi su dicu khién cda dién thé
(goi la kénh voltage-gated).

Ddng luu y mot diéu la chi khi nao dién thé mang da quay (ré vé tdi, hodc gan (i
mikc dién thé nghi liic ddu, thi cdng khit hoat madi lai mé ra, do la co sé cua viéc ké

tép dong mo kénh natri, tao nén mot xung thin kinh.
3.2.2. Vai tro kénh kali

Kénh kali cing la loai kénh ¢6 canh cOng dién thé. Hinh 1-8 D va E trinh bay hai
trang thai cua kénh. 0 trang thdi nghi (D) cOng kénh dong, ion kali khong ra dugc.
Khi dién th& mang tu tri s6 —90mV tang lén vé phia s6 khong, dién thé d6 lam dai
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hinh dang cong, c6ng mo tu tu, kali khuéch tdn qua kénh (E). Thoi gian mo kénh kali
trung vao thoi gia;l giam t0c do natri vao t&€ bao, dicu do khién cho qua trinh tai cuc
¢6 tdc d0 rat nhanh chi vai phan van gidy da hoan thanh viéc tai cuc (tai tao trang
thai phan cuc).

Di sau vao co ché mo dong kénh do cic canh cong dién thé (voltage-gated channel),
hai nha khoa hoc Hodgkin va Huxley di c6 mot phuong phép rat khéo 1éo, dung thiét
bi goi la "cai kep dién thé" do luu lugng ion qua cic kénh, hai 6ng da duoc giai Nobel
do cong trinh cda minh.

3.2.3. Vai tro cac ion khac

Con ¢6 it ra ba loai ion khic gép phan tao di¢n th€ hoat dong.

Cidc ion dm bén trong soi truc (cac anion) khong thim qua dugc mang, gom cac
phan tu protein, cadc hgp chét phosphat hitu co, cac hop chat sulfat, v.v. Vai tro cac
ion khong tham nay la tao dién tich 4m bén trong soi truc.

Ion calci duoc bom tu bén trong t¢ bao ra ngoai (& bao, va ciing bom tu bao tuong
vao mang ndi bao tuong do tic dung mot cai bom tao bac thang ion calci gap chung
10.000 lan. Cang ¢ kénh calci véi cdng dién th& (dién thé dicu khién déng mo cong),
khi kénh mo, ca ion calci lin mét it ion natri déu vao trong sgi truc, do dé doi khi
ngudi ta con goi la kénh calci-natri. Kénh calci hoat héa cham, 1au gap 10 lan dén 20
lan kénh natri, nén ngudi ta cing goi kénh calci 1a kénh chdm, kénh natri la kénh
nhanh. Kénh calci ¢4 nhiéu 6 co tim va co tron la loai co co cham va ¢6 tuong doi it
kénh natri.

Khi ion calci giam o dich k€&, thi cac kénh natri hoat hda tdc la mo ra, do d6 soi
than kinh c6 tinh hung phin cao (dé phat xung). Khi nong do ion calci chi con 30 dén
50 phan trim muc binh thuong , thi nhi¢u day than kinh ngoai vi phat xung mot céach
ty phét gay co co lién tuc goi la "tetany".

Ion clorua la ion am 6 trong mang va khdng lot qua mang, tuy vay ion clorua cé
ro ri qua mang. Du sao qua trinh ro ri la thu dong va tinh thdm cua cac kénh ro ri
clorua it déi trong ldc ¢6 dién thé hoat dong. Nong do clorua la 3-4 mEg/lit trong
mang, so vdi 103 mEq/l ngoai mang. ti 1& d6 tao dién thé Nernst dang bang -90 mV
cua dién th€ mang. T4t ca nhitng ddc diém trén lam cho ion clorua anh hudng khong

nhi¢u dén dién thé hoat dong.

3.3. SU PHAT SINH PIEN THE HOAT PONG

N&u c6 cau hoi cai gi da lam phat sinh ra dién th€ hoat dong, thi cau tra 1oi sé rat
don gian: mot vong feedback duong mo kénh natri da tao dién th€ hoat dong.
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Mot feedback duong mé kénh natri

Qua trinh nay c6 hai budc chinh. Thit nhdt 1a cac su kién dan dén mo kénh natri.
Luc nghi, chi ¢6 dién thé nghi -90 mV. C6 mot y€u t6 nao d6 lam tang doi chut di¢n
thé mang Ién gia tri hudng vé s& khong. Ban than viée tang dién th€ mang d6 lam mo
mot s& kénh natri ¢ cdng dién thé. Kénh mo dé ion natri chay vao lam cho dién thé
mang tang thém, di¢n th€ mang tang lai 1am kénh natri khdc mé thém. Cd nhu thé
hai y&u (6 tang di¢n thé vd mo kénh tuong téc vong tron thanh mét vong ludn quén
lam cho cac kénh natri trong khoanh khidc rit ngdn da mo hoan toan (hoat héa hoan
toan). Ré rang dé la mdt qua trinh fcedback duong cing goi 1a vong ludn quén. Tiép
sau dé cac kénh natri bi khu hoat va cac kénh kali bit ddu md, lam cho dién th¢ hoat

dong nhanh chéng k&t thuc.
Ngudng tao dién thé hoat dong

Su ting dién th& mang phai dat mot mdc nao d6 moi lam phat sinh di¢n th¢ hoat
dong. Thuong su tiang dot ngot 15 dén 30 mV la cén thiét, tic la dang tit mac -90 mV,
tang 1én dén khoang -75 mV hodc mic -60 mV thi bdt dau bung nd dién thé hoat
ddng. Nguoi ta thuong ldy mic -65 mV goi 1a nguong kich thich.

Su thich nghi ctia mang noron

N¢u dién thé mang tiang rat tu tu trong nhic¢u miligidy thay vi cho tang vot trong
vai phin van giay, thi khi cic ¢cong hoat hda bit diu mo, ding lac dy cac cong khu
hoat cta kénh natri cing da dong roi. Do d6 khong ¢6 dong natri tao dién th€ hoat
dong. Hién tuong nay goi la su thich nghi cia mang dai voi kich thich, trong dic¢u ki¢n
nay di¢n thé mang can phai vugt qua mét nguong kich thich cao nita, tham chi 1én

cac tri s0 duong, méi tao dugce dién thé hoat dong.
3.4. SU LAN TRUYEN DIEN THE HOAT PONG

Co ché cua lan truyén dién th¢ hoat dong la su tao nén mot "mach dién tai chd"
gitla ving dang khu cuc (dang hoat dong) va phan mang ¢ vung ti€p giap: dién tich
duong cua ion natri trong soi truc sé di doc theo sgi truc xa tdi 1 dé€n 3 milimet va
lam phat sinh dié¢n th& hoat dong ¢ vung ti€p giap. Bang cach d6 dién th€ hoat dong
ci lan truyén dan di mdi lic cang xa hon, cho dén hét soi truc. Lan song lan truyén
nhu vay goi la xung dong thiin kinh. S6ng lan truyén & co (gay co co) doi khi goi la
xung dong o co.

Hudng lan truyén c6 thé 1a xuat phat tu chd phat sinh, lan ra ca hai huéng néu
ta thuc nghiém, thi du dung dong dién nhin tao, kich thich mét noron. Trong co thé,
su truyén tin hi¢u qua synap chi theo mot chiéu, nén thuc t€ phuong hudng truyén
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xung dong doc theo noron ciing chi theo mot chiéu tit ngoai vi v¢& trung tam néu la
noron cam giac va tu trung tdm ra ngoai vi néu la noron van dong.

Dinh luat "tit hoac khéng" 1a nguyén ly hoat dong cua cac mo ¢é tinh hung phan.
Theo dinh luat nay khi c6 mot kich thich tac dong 1én mot soi thin kinh, néu kich
thich d6 yé€u dudi mot mic nao d6 (goi 12 ngudng) thi sgi than kinh khong dap ing
chit nao, dién th€ mang vin giit nguyén tri s6 —90mV cua lic nghi. Néu kich thich
dat tdi ngudng, hoic manh hon ngudng, thi soi than kinh déu déap dng t6i da tdc la
dap tng bang tat ca cuong do dap dng thong thudng cua minh. N6i cach khac, soi
than kinh chi ¢6 hai cach dap dng: hodc la dap ung bing tdt ca cuong dd cia minh
néu kich thich bing hodc trén ngudng, hoic l1a khong dap tng chiat nao néu kich thich
dudi ngudng, khong c6 cach dap dng thd ba "nta voi". Nguyén Iy dap ung nhu vy goi
la "tat hodac khong".

CHUYEN HOA VA DIEU NHIET

1. KHAI NIEM DAI CUONG

Chuyén héa (metabolism) 1a toan bo nhing phan tng hoa hoc dién ra trong co thé
song. Nguoi ta thuong chia 1am hai loai I6n cac phan ng hoa hoc: thi nhét la cac
phan ing thodi héa hay con goi la di hoa, la loai phan chia mét phan tu ra thanh céac
manh ngay cang nhé hon mai, tha hai la cac phan dng téng hop hay con goi la dong
héa 1a loai ghép cadc manh phan tit nh¢ lai d€ tao thanh phan i 16n hon.

Thanh phan héa hoc t€ bao khong ¢6 dinh ma cuc ky niang dong, lic nao cing ¢
mot s6 phan ta dang phan chia va mot s6 khac dang dugce tong hgp. Lic nao t€ bao
cing c6 mdt bo phan thanh phan hiu co cia minh dang phéan ra va dang dugc thay
thé€ bang nhiing phan ti méi, viéc d6 hoan thanh trong thoi gian ngédn so v4i doi séng
t&€ bao. C6 phan tu chi vai phit sau da duoc thay thé, lai c6 loai phan tu phai hang
ngay, hang tuan, tham chi hang nam mdéi dugc thay thé. C6 thé noi la mot con ngudi,
ding vé mat cdu tric hoa hoc ma ndi, chi tit sang dén trua, da khong con nguyén la
con nguoi ci nita roi. Tuy vdy, hai qua trinh t6ng hop va phan giai héa hoc Ia céan
bing nhau, cho nén ngudi ta néi ring thanh phin co thé la 6 trang thdi thang biing
dong. Bénh ¢6 thé lam rdi loan can biing d6. Qua trinh héa gia cing anh hudng dén
thiang bing héa hoc cia co thé.

Céc phan tu cdu tric t€ bao ludn luon dugc quay vong va ddi mdi. Ngoai ra, mot
s6 phan ta hitu co lién tuc phan giai, giai phong nang lugng chia trong phan tu. Nang
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luong d6é dung cho (€ bao duy tri cdu trac va chdc ndng cua minh. TE bao c¢in ning
luong d€ tong hop céc phan (4, va thuc hién cong, nhu co co, van chuyén tich cuc cic
chit qua mang t€ bao.

Céc loai co thé song, k€ t con vi khudn don bao, cho dén con nguoi, ding vé mat
chuyén héa chat thi gidng nhau nhi¢u hon la khac nhau. Tuy méi loai t& bao, méi loai
co thé ¢o thanh phan va phuong thdc chuyén hoa doi chiat khiac nhau, nhung moi t€
bao déu gidng nhau ¢ mot diém: giai phdng va st dung nang luong hoa hoc.

Trong bai ndy, ching ta sé xem x¢ét may khia canh chinh cia chuyén héa ¢ t&€ bao
nhu sau: (1) co ché bién ddi hoéa hoc, khong phai trong 6ng nghiém, ma trong mot &
bao ¢ the dién ra hang trim phan dng khéic nhau nhung ti€n hanh cung mot lic va
mot cach trat ty hai hoa; (2) co ch€ giai phéng nang luong tir cac phan ti, dung nang
lugng dé thyc hién chice nang t€ bao; (3) co ch€ diéu hoa cac phan dng, sao cho céan
biang nhau, sao cho phu hop nhu ciu tung lic.

Trudce khi di vao tung phan dng chuyén biét 6 t& bao, ching ta hdy xem xét mot
vai thuoc tinh co ban chung cho moi phan dng hoa hoc trong dng nghiém hay trong

t& bao.
1.1. NANG LUONG TRONG LIEN KF;T HOA HOC

Ta hdy xem xét phan Ung gitta nguyén (6 hydro va nguyén t0 oxy tao mot phan tu
nudc:
H—-—H+O - H-O-H
hydro  oxy nudc
1
Lién k&t gitta hai nguyén tu hydro bi bé gay, hinh thanh hai lién k&t moi gitta cac
nguyén ti hydro vOi nguyén ti oxy. Nhu vdy dac trung hang dau cia mot phan tng
hoa hoc 1a beé gay cac licn k&t héa hoc gitta mOt s6 nguyén tu ndy, d€ roi lai tao mot
mang lién k&t khac gitta mdt s6 nguyén I kia.
Ta lai xem mOt phuong thic khac tao phéan tu nudc, do phan Ung gita cac phan ta
cO chia hydro va oxy, thi du gitta rugu va acid.

methanol geid acetic me z%_y/ scetat 1o

O day ta ciing thdy bé gly lien k&t cd, hinh thanh lién két moi. H- cia ruou hoa
hop vdi HO- cua acid ma tao nudc. Nhu vay 1a ¢4 rat nhiéu cach bé gy lién két ci
va sap xEp lién k€t moi theo cach t6 hop moi. Van dé lién két nao bi bé gy, va chon

ki¢u lién k€t mdi nao dé tao dung, dicu d6 duoc quyét dinh do cdu tric hinh .hoc cua
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cac phan ti va do phuong thdc phin phoi ndng lugng trong phan i lic xay ra phan
ung.

Nhu vay khai ni¢m nang luong la then chdt, d6 la chia khda mo canh cia tim hicu
- thuoc tinh céc phan dng héa hoc, dé roi cudi cung tim hicu duge thude tinh céc (&

bao sOng.
1.2. CAC CON PUONG CHUYEN HOA

Mot con duéng chuyén héa la mot chudi phan dng héa hoc ¢6 men xtc tic din dén
hinh thanh mét san phdm nhit dinh. Ching han, 19 phan dng chuyén glucose thanh
carbon dioxid va nudc 1a con dudng chuyén hoa phan giai glucose. Glucose lai ¢6 thé
dugc dung t6ng hop cic phan w1 mo, va chudi phan dng dua dén hinh thanh mo la
con duong chuyén héa t8ng hop md. Toan bo cac phan dng chuyén hda 0 (& bao cd
thé chia thanh mot s6 con duong chuyén héa, mdi con dudng c6 mot loai phan ti chu
yCu nhu glucid, lipid va protein.

C6 khi ngudi ta chia loai chuyén hda theo vi tri cdc men ¢ d t& bao. Nhi¢u con
dudng chuyén hda cung cac men lién quan lai khu trd trong mot s6 bao quan dac biét,
mdi bao quan dugc bi¢t héa cho nhiing phan tng cta nhiing con dudng chuyén hoda
dac bict.

Nghién ctiu chuyén héa bit diu bing con dudng cua glucid vi loai phan ti nay lién
quan mat thiét voi hinh thanh ATP. Ngoai glucid thi lipid va protein cing 1a nhing
chat ma qua trinh phan giai ¢6 thé duge t& bao ghép song hanh vai su tong hop ATP.
Du sao, trén thuc t& lipid va protein can phan giai thanh cac san phidm chuyén hoa
trung gizfn, cdc san pham nay cin gia nhap vao con dudng chuyén hoa glucid, roi sau
do sé ti€p tuc phan giai d€ giai phdng niang lugng tao ATP.

Té€ bao khdong chi phan giai glucid, lipid va protein 18y ning luong dang tdng hop
ATP, ma cing c6 tong hop ba loai chat d6. Nhiéu khi con duong t6ng hop mot phan
td nao do, cang gidng con dudng phéan giai chinh phan ti do, chi khac la dao nguoc
trinh ty phan dng, vin thong qua cung nhitng men xic tdc c¢6 hai chiéu phan dng.

Tuy nhi¢n, phan 16n cic con dudng tong hop ¢6 mot s6 khia canh khac con duong
phan gidi. O mot s6 diém cta con dudng chuyén hda thi men phan giai khac men tdng
hgp, ddc bict 1a néu phan tng duge song hanh voi su dua nang luong tt ATP vao mot
chi¢u hudng chuyén héa nao do, thi khi phan dUng dao nguoc lai khdng gay t6ng hop
ATP ma chi don gidn giai phéng phosphat vo co tu do.

C6 hang tram loai glucid, loai lipid va loai protein khac nhau trong t€ bao, méi loal
c6 con dudng chuyén hda dé tong hop va con duong dé thoai hda khic nhau. Du sao

cac con duong ciing giéng nhau néu la cic phan tu lién quan vdi nhau chit ché, cho
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nén phan sau day sé tap trung mo ta nhiting con dudng chung nhat.

Nhing chi ti¢t hoa hoc cua cac phan dng 1a thude gido trinh hda sinh. Trong gido
trinh sinh ly hoc chuyén héa chat nay, sé: (1) di€ém nhing qua trinh chu yéu cua phan
ung hda hoc 0 (& bao; (2) phan tich y nghia sinh ly cua cac qua trinh do, dac biét y

nghia trong duy tri hiing tinh ndi moi.

2. CHUYEN HOA GLUCID

Chic niang hang dau cia glucid trong co thé la cung cap nang luong héa hoc, va
phan 16n phan dng Ia song hanh vi t6ng hop ATP. Chat glucid chu yéu trong co thé
la glucose. Glucose véi su ¢6 mat cua oxy chuyén héa thanh carbon dioxid va nudc,
giai phong nang lugng 686 kcalo/mol.

CH,;,0, + 60, — 6CO, + 6H,0 + 686 kcalo/mol

Vi vi¢e t6ng hop ATP tir ADP va phosphat vo co (Pi) can nang luong 7 kcalo/mol,
nén toan bd nang luong giai phdng do phan giai glucose, néu dugc phép song hanh
viio-tong hop ATP, vé mat ly thuyét néu 18y mirc 7kcal/mol thi c6 thé tao nén: 686 : 7 = 9§
mol ATP cho mét mol glucose. Tuy nhién, trén thuc t€ chi ¢6 chimg 40 phan tram ning
tuong d6 chuyén thanh ATP. phan con lai tro thanh nhiét.

Cudi cung toan bo phan ung dién bicn trong t& bao nhu sau:

CH, O, + 60, + 38 ADP + 38 Pi —
6 CO, + 6 H,0 + 38 ATP + 38 H,0 + 420 kcalo/mol

Tong luong 686 kcalo nang luong do glucose giai phbng khong phai la giai phong
ludn tit ca trong mot phan dng ma la giai phong dan dan tung it mét, sudt trong ca
chudi dai phan dng phan giai ddn glucose thanh carbon dioxid va nudc. Mot s6 phan
Ung trong chudi d6 dugc ghép song hanh vai tong hop ATP, con lai cidc phan tdng
khéc giai phong nédng luong dudi dang nhiét.

Con dudng chuyén héa phan giai glucosc thanh CO, va nudc, chia lam hai giai
doan. Giai doan dau la phan giai glucosc thanh acid pyruvic va déi khi thanh acid
‘lactic, got la duong phan (glycolysis). Giai doan sau la chuyén acid pyruvic thanh carbon
dioxid va nudc vai su ¢6 mit cua oxy, goi la chu ky Krebs. Méi giai doan duoc xuac tac
do nhitng men O céc vi tri khac nhau cta t€ bao. Co ché tdng hop ATP cing khéc
nhau tuy giai doan. Viéc chia con duong chuyén hda glucid lam hai giai doan [a ¢ y

nghia.
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2.1. PUONG PHAN

Duong phan la chudi phan ting chuyén mét phan tu glucose thanh hai phan tu acid
pyruvic hodc hai phan tu acid lactic. Cac men duong phén c6 trong bao tuong, khong

v Glucose
ATP
______ ‘@
ADP
GeéeP
. F6P
ATP,
ADP-:::iCD
Fi,é ~-DP

3PGA 4@ aﬁ‘/:_ydrm{)/

NAD P; aceton phosphat
o~ ©®

13 DPG
ADP
71,0
A3PG
|®

APG

AS
PEP
ADP
=
PYR
Hinh 1-9. Con dudng dudng phin.

GO6P: glucose 6-phosphat; F6P: fructose
6-phosphat; F16-DPfructose 1,6-diphosphat;

3 PGA: 3- phospho glyceraldehyd; 13 DPG:

1,3 diphospho glycerat; A3PG: acid
3-phospho glyceric; A2PG: acid 2- phospho
glyceric; PEP: phospho enolpyruvat; PYR:
acid pyruvic;{éﬁ_;_:: phén tir ATP tiéu thy

di; : phan tr ATP sinh ra.

(carrier).

c6 ¢ bao quan nao. Ty mdc cung cdp oxy cho t&
bao ma san phidm cudi cung cua duong phén sé
la acid pyruvic hay acid lactic. Néu du oxy thi
duoc acid pyruvic va qué trinh goi la duong phéan
hitu khi (aerobic glycolysis); n€u thi€u oxy thi
duoc acid lactic, d6 la duong phan vé khi
(anaerobic glycolysis).

Hinh 1-9 trinh bay cic budc phan dng duong
phan hitu khi. Qua giai doan nay, c6 thé thady mot
sO nguyén 1y dai cuong cua chuyén hoa.

Sudt chudi phan dng, mdi budc di chi gay bién
d6i doi chiat vé cdu tric hoéa hoc cua phan tu o
budc trude; chi sau cung, dén cudi toan chudi
phan ng, méi thdy ciu tric phan tu glucose da
bié€n doi dang ké. D6 la nguyén ly dai cuong vé
bién doi din cdu tric héa hoc trong (&€ bao qua
nhiéu budc nho, nguyén ly nay xa la vOi sy tho
bao cua bién d6i manh chi qua mot phan ung.

Luu ¥ ridng cac chdt chuyén hoa trung gian tu
glucose dén acidr pyruvic déu ¢6 chita mdt nhom
phosphat ion h6a. Ta biét ring cac phan tu hitu
co thuong khong qua dugc hang rao lipid cua
mang (& bao. Vay thi, sau khi glucose duoc
phosphoryl hdéa ¢ phan dng (1) cua hinh 1-9, thi
tu d6 tro di cac san pham chuyén hda trung gian
cua duong phén la bi git trong t& bao, khong thé
qua mang ra ngoai dugc. Con riéng glucose vao
t€ bao la do mdt hé théng khuéch tan dugc tang
cuong qua chit mang, dé la hién tuong khuéch
tan vat Iy duoc ting thém tdc dod con goi la dugc
thuan hoa (facilitation) nho mot chat mang

Mot chic nang quan trong cua qué trinh duong phan la chuyén ndng lugng héa
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hoc tir t&€ bao dén ATP. Th€ ma 6 bude dau lai cé phosphat tirt ATP chuyén dén glucose
dé tao glucose 6-phosphat. Roi dén phan dng (3) lai mot ATP nia dugc dung d¢é
chuyén phosphat dén fructose 1,6-diphosphat. Vay phai chang do 1a di nguoc muc tiéu
tao ATP. Khong phai nhu vay, vi n€u nhin toan cuc giai doan dudng phan, ta thay hai
phan ti ATP dung lic dau la cin thi€t d& gill cic san pham chuyén héa trong t&€ bao,
thi dén phan tng (7) thu hdi dugc hai phan i do, roi sau sé tiép tuc tao ATP ti
glucose nhu dudi day.

Phan tng (4) tich mot phan tu sau carbon thanh hai phan tu ba carbon, hai phan
(¢ nay déu thanh 3-phosphoglyceraldehyd nho phan dng (5). Dén phan ung (7) la lan
diu tién truc ti€p tdng hop ATP trong con dudng dudng phén. Su tong hop ATP nay
la do 1dy mot nhém phosphat cua phan i ¢6 hai phosphat (1,3-diPG) chuyén tryc ti€p
dén ADP dé tao ATP mdi. Phan tng (7) la rdt dac biét 6 chd khi glucose dang trén
con dudng chuyén héa trung gian, thi ¢c6 mot phin ning luong cia né duge chuyén
truc ti€p t0i ATP, nén phan dng c6 tén goi la su phosphoryl héa co chat (substrate
phosphorylation), hi¢n tugng nay khac vai su phosphoryl hda oxy héa. Trong phosphoryl
hoa oxy hoa nang luong truée hét phii chuyén dén mot phan ti mang hydro, réi sau
d6 phan it nay moi chuyén ning lugng sang ATP thong qua day truyén van chuyén
dién ti. Nhu vay, su phosphoryl héa co chit la mot phuong thic tryc ti€p hon, trong
viéc chuyén dich nang lugng dén ATP.

Trén ta vita thay phan ung (7) tong hop hai ATP, d6 la phuc hoi hai phan ti ATP
da dung o cac phan ung (1) va (3). Nay d€n phan dng (10) lai tong hop hai phan ti
ATP nia, thé l1a bdt diu san xuat du ra hai ATP; va O phan dng (10) nay cing lai la
t6ng hop thém hai ATP nita do qua trinh truc ti€p cua phosphoryl héa co chat.

Ngoai ra ATP con dugc téng hop ti NADH, cﬁa’phén ung (6j cO6 qué trinh
phosphoryl héa oxy héa. Di¢u dé din dén tdng hop thém sau ATP, ct mdi phan tu
NADH, tao ¢ phan ung (6) thi cho ba ATP. Qua trinh phosphoryl héa oxy hoa lam
chuyén dich hai nguyén ta hydro téi oxy, do dé giai phong NAD cho quay vé phan
ung (6) lan nia.

Néu khong c6 mat oxy, thi con dudng nay bi dung lai, NADH, khong chuyén thanh
NAD vi khong ¢6 hydro va dién tu vao hé cytocrom. Ma khong ¢c6 NAD thi phén tng
(6) nging, giai doan dudng phan ngung ¢ diy do thi€u oxy. Tuy vay, trén thuc t€ lai
¢6 cich khac tao NAD tit NADH,. D6 1a su tao acid lactic bang céch gin hydro vao
acid pyruvic, nhu vdy NADH, vén chuyén thanh NAD va qué trinh dudng phan vén
ti€p tuc tién hanh, nhung cubi giai doan ta co acid lactic thay vi cho acid pyruvic. D6
la qué trinh dudng phan vé khi.

Dang chu § la trong duong phan vo khi, lugng ATP duge tong hop do médt phan
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ta glucosce, la it hon trong duong phan hiu khi (2 ATP so voi 8 ATP) do kém 6 ATP
tu hai NADH, qua phosphoryl hoa oxy hoa.

Ning heong vé khi va ng oxy: Nang luong vo khi la nang lugong huy dong vér hicu
sudt rit thap vi phan giai 1 mol glucose chi duoc 2 ATP so voi 8 ATP cha qua trinh
hitu khi. Tuy viy qua trinh vo khi (anacrobic) nay riat quan trong vi la nang luong
dung trong vdn co ndng bot phdr thi du chay gip khoi chd nguy hiém. Dudng phan vo
khi gay tich tu acid lactic, do 1a mon no oxy, ma sau do ¢o thé i no oxy bang cich

tang ho hap. iy oxy dua acid lactic qua acid pyruvic vao chu trinh Krebs.

2.2. CHU TRINH KREBS

Giai doan 2 cua con duong phan giai glucosc 1a su chuyén acid pyruvic thanh CO,
va nudc voi su ¢O mit oxy phan ta, va ghép song hanh cic phan dng do voi tdng hop
dudpy/uwc ATP (Hinh 1-10).
CoA Mcn xtc tdc giai doan nay ndm
q/\ trong chit co ban (matrix) ti lap thé,
[NADH, | +—

khiac v6i men cua giai doan duong

[ CoA N “ . N
acelylc phan ton tai ty do trong bao tuong.
\ Hinh 1-10 trinh bay cac phan ung phén
® s giai acid pyruvic. Phan dng tong quat

dcid oxaloacetic FO \\\ la:

2 CH,.CO.COOH + 5 0, -

oF 6 CO, + 4 H,O
o\ (I B N : :
[NADH, \ Mo Ba nguy¢én G C cua acid pyruvic

N ',
" déu cuéi cung thanh CO,. Phan i
R OF cung » Phan
- acid CO, dau tién duge tao tu phan dng

o= tetbglutaric

/

FAD 7 (1), va hinh thanh do nhom carboxyl

[ H,0 L e

| NAD x cua acid pyruvic. Con lai manh 2 carbon

e v - goi la manh acctat, duge chuyén dén
- -

T ‘ coenzym A tao thanh acetyl CoA (CoA

= cocnzym A). Phan td cocnzym A

Hinh 1-10. Chu trinh Krebs. . x <

tdc dung nhu chat mang acctat, chuyén

acctat tu phan tu ndy sang phan tu kia, gidng nhu NAD la chat mang hydro va ATP

la chat mang phosphat. Coenzym A 1a din xudlt cta acid pantothenic (vitamin nhom

B), n6 mang manh acctat dén cic phan dng. Coenzym A khong bi ticu thu vi sau khi
chuyén acetat cho acid oxaloacctic 6 phan dng (2), nd quay lai trang thai ban dau.

O phan tng (2) manh acctat 2C (hai-carbon) dugc chuyén dén acid oxaloacetic 4C,
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tao thanh acid citric 6C. Con lai 7 phan dng nia trong chu trinh Krebs di tir acid citric
dén acid oxaloacetic 101 lai quay lai nhu tir ddu voi acctat. Day 1a hoat dong vong tron
tdc 1a sau mot sO phan tng, lai tro lai acctat nhu tu dau, goi 1a mot chu ky hay mot
chu trinh. Nguoi ta thuong goi la chu trinh Krebs, a chu trinh mang t¢n nha khoa
hoc Hans Krebs la nguoi da (im ra trinh tu cac phdan dng vong tron do vao nhing ndm
1940. va di duoc giai Nobel nam 1952 do c¢ong trinh khoa hoc nay. Chu trinh Krebs
con goi la chu trinh acid citric hodic chu trinh tricarboxylic, do la nhing tu dong nghia.
O Viét Nam quen dang tir chu trinh Krebs.

Chu trinh Krebs chuyén 3 nguyén ta C cda acid pyruvic thanh 3 phan td CO, va
chuyén hydro cua acid pyruvic toi cac vat mang hydro. Nhu viy khong ti¢u thu oxy va
khong tdng hop ATP, hiu hét niang luong hoa hoc cua acid pyruvic duge chuyén dén

vat mang hydro.
(flucose Céac nguyén lu

|
Gars ] hydro di vao phan
ATF l' 2 v mangH, , ung phosphoryl oxy

w 36ADP 4 P [36ATP] hoa, tong hop ATP.

acid pyruvic \
t

Trong chu trinh
Krebs  ¢co 5 doi
nguy¢n (¢ H do tu

2C Qg e l ——2 V:_;f mdang - H,

2acety/CoA

N

| mdt phan ta  acid
Chu Frink ) ) pyruvic. Mdai  doi
4C 0 — Krebs — 8 varinang ~Hy

Y. nguyén tu H chuyén
e w - I
\\"/‘R dén gip oxy thi tong
\ ! - »
6 HO hop dugce 3 phéan tu
ATP, nhu viy phin
Hinh I-11. Tong hop ATP trong phin giai hiru khi glucose thanh giai mot phan tu acid

carbon dioxid va nudre. pyruvic thi l(‘ing hop
duoe 15 phan tu ATP.

Hinh [-11 trinh bay con dudng tong hop ATP véi nang luong duge giai phong do
pnan giai glucosc qua dudng phin va qua chu trinh Krebs. VGi su ¢6 mét oxy trong
giai doan duong phan, 2 phan td ATP hinh thanh do truc tiép phosphoryl hoa co chit.
ROi sau do su phan giai glucose tiép tuc cho 12 ddi nguyén i hydro trai qua qua trinh
phosphoryl hoa oxy hoa cho nang lugng tong hop 36 phan tu ATP. Th¢ la tong s6 ¢6
38 phan ta¢ ATP hinh thanh (o méi phan tu glucose. Ta bi¢t ring tdng s& 686 kcalo ning
fuong dugce giai phong moi khi ¢d 1 mol glucose chuyén hoa thanh CO, va nudc, va ci |
mol ATP hinh thinh thi nhan t6i thi€u I 7 kealo nang lugng chuyén téi, vay 38 x (7 L 680)
100 = 39 phan tram cua tdng th¢ nang irony glucose di duge chuyen dén ATP. Phin con lgi 61
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phin trdm ning luong la d6i thanh nhiét.

Khi khong ¢6 mat oxy thi qua trinh phosphoryl hda oxy héa khong thé xay ra, chi
¢6 thé tdng hop duge hai phan td ATP do truc ti€p phosphoryl hda co chat trong qua
trinh duong phéan vo khi. Nhu vay Ia trong duong phan vo khi, hi¢u suit chuyén dich
ning luong tdi ATP chi la 2 x (7 : 686) x 100 = 2 phin trdm tdng lugng thé nang
trong glucose.

Tém lai, trong tong s6 ATP duogc tong hop do ti nang luong glucose giai phong ra,
thi phdn phu thudc vao su ¢6 midt oxy va vao qua trinh phosphoryl oxy héa o ti lap
thé, chiém tdi (36 : 38) x 100 = 95 phan trim.

2.3. TONG HOP GLUCOSE VA DU TRU GLYCOGEN
Vé mit 1y thuyét, moi phan dng hoa hoc déu co thé dién bi¢n theo hai chicu thuan
nghich. Nhu vay carbon dioxid va nudc ¢é thé tao lai glucose va oxy, theo chiéu nguoc
so vOi nhing phan Gng phéan giai glucosc. Ta c¢6 phan Ung thuin nghich:
glucose + 6 O, 6 CO, + 6 H,O + 686 kcalo/mol

Muén phan dng theo chiéu nghich (tir phai sang tri) thi 686 kcalo giai phdng ra,
lai phai quay vé cac phan tu carbon dioxid va nudc. Diéu nay thuc t€ da dién bién ¢
té bao thuc vat: cac cdy da dung nang luong anh sang mit troi tao glucose va oxy, xut
phat tir CO, va nudc, trong qua trinh quang hop. Nhung t&€ bao dong vat khong ¢
kha ndng ddo nguoc hoan toan phéan ung nhu vdy, vi 1é nhu sau.

Mot phan ng giai phdng cang nhiéu nang lugng bao nhiéu thi cang it x4c suat bay
nhi¢u trong kha ning ti€p thu du s6 nang luong dé ti¢n hanh phan dng chiéu nguoc
lai. Tdc la phan ung giai phong nhiéu nang lugng 1a loai phan dng khong thuan nghich
hay it thuan nghich, viét nhu sau: '

A + B—— C +D + néng lugng

Muén phan ung di theo chiéu ngugce lai, t&€ bao c6 cach ghép song hanh phin dng

nghich, v4i mot ngudn nang luong, thi du ATP, ta c6:
C+ D+ ATP — A +B +ADP + Pi + nhiét

Thong thuong nang luong giai phdng do phén giai ATP 16n hon lugng cin dé C va
D phan tng, nén phan du toa thanh nhiét. Néu luong nhiét du toa di ma Ion, thi phan
ing chu yéu 1a khong dao nguge. TE bao c¢6 thé két hgp hai phan ing khong dao
ngugc d€ tao thanh mét qua trinh thuin nghich, nhung & day hai chiéu phan ung thi
mdbi chiéu ¢c6 mot con dudng khac nhau va do men khac nhau.

A+ B men 1 C +p

—_— e

ADP+Pi & men 2 ~~ ATP
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Thi du v¢ loai phan dng nay va phan dng trong duong phan do men hexokinase
xuc tac:
glucosc + ATP "*oKnse 51c0s¢ 6-phosphat + ADP
Phan ¢ng nay khdong c6 chiéu nghich tuy vay t€ bao c¢6 thé dugce tao glucose tir:
glucose 6-phosphat qua mot phan dng khac, véi men xic tac khéc, 1a glucose phosphatase:

glucose phosphatase

glucose 6-phosphat glucose + Pi

ATP va ADP khong he tham gia phan dng nay. Mot sd t€ bao co thé khong co
men glucose phosphatase nén khong tao dugc glucose tu do bang phan ing nay.

Nhu vay, glucose phan giai thanh acid pyruvic qua mot loat phan dng ¢ it trao doi
nang luong va ¢6 thé dao nguoc, do mdt men xic tac cé hai chiéu thuan va nghich.
Lai ¢6 nhiing budc ¢6 giam manh ndng luong, va mudn tao phan dng ngugc chiéu thi
phai di con duong khac, véi men khac, va c6 ATP tham gia phan dng.

Doan duong tir acid pyruvic chuyén sang acetyl CoA va CO, la phan tdng khong
dao ngugc. Con cac phan ung dudng phan, tu glucose dén acid pyruvic déu la phan
Ung thudn nghich, hodc truc ti€p, hoidc gian ti€p qua hé men khac.

Glucose phén giai thanh acid pyruvic giai phong nang luqhg dung tong hop ATP.
Do dé acid pyruvic chia it thé niang héa hoc hon glucose. Cung cdp ATP la cin thiét
d¢ ¢6 nang luong ning thé ndng hoa hoc cha phan td, thi du ti acid puruvic nang lén
muc glucose. Nhiéu phéan dng tong hop khac cua té€ bao ciing vay.

Glucose co thé dugce du trit trong t& bao dudi dang glycogen la mot polysaccarid
¢d chia glucose, hodc cing goi 12 mot polymer caa glucose. Glucose 6-phosphat, chit
chuyén hdéa ¢ budc mot cua dudng phan, ¢é thé la chdt xudt phat di vao con dudng
tong hop glycogen. Glycogen duge tdng hop bing cach gdn mot mol glucose vao dudi
cua chudi dai polysaccarid cua glycogen, lam thanh cic chudi ngay cang dai thém. Khi
phan giai glycogen, thi cac don vi glucose lai tach ra, tach tung phan td moét, va chuyén
thanh glucosc 6-phosphat. Men xdc tdc chuyén glucose thanh glycogen, thi khac vai
men xuc tic tach glucose khai glycogen. Do d6 khi ¢6 bi€n doi luong tuong doi cua
hai men d6 hoac bién déi hoat d@ men. thi chiéu dién bi€n phan ung sé thay doi, thi du
khi men hexokinase ¢6 nhiéu va hoat tinh cao, thi glucose di vao duong phan. Glycogen
1a hinh thic du trit glucose trong t€ bao. Glucose tir trong phan tu glycogen tach ra,
cé thé di vao con dudng dudng phan va vao chu ky Krebs, cho nang luong téng hop
ATP nhanh chdng.

2.4. CHU TRINH PENTOSE PHOSPHAT

O co, hau hét glucid cho nang lugng 12 qua phan giai dudng phan roi oxy hoa trong
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chu trinh Krebs, nhung ctng con con dudng nia la chu trinh pentose phosphat, hoac
con goi la con dudng phosphogluconat, chuyén hoéa chung 30 phin tram glucose o gan.
Con dudng nay khong phu thudc cac men cua chu trinh Krebs, do d6 khi ¢é bt thuong
vé men O (€ bao thi no la con dudng thay thé.

Glucose sau mot s bién doi, giai phdng mot phan ta CO, va 4 nguyén i hydro,
tao ra duong 5 carbon, 12 D-ribulosc. Chat duong nay ¢é th¢ chuyén hda thanh cac
duong khac, va ¢o nhicu cach i t6ng hop glucose. Du sao, ¢t 6 phdn tir glhicose vao
phdn wng thi cudi cang chi tdi 16ng hop dwoc 5 glucose. Nhu vay mbi vong quay can
niang lugng phan giai cua mot phan tu glucosc. Chu trinh quay mai toan ho glucosc
chuy¢n thanh CO, va H,O, va roi hydro dugce phosphoryl hoa oxy hoa tao ATP.

2.5. SINH PUONG MOI

Sinh duong mai (gluconcogenesis) [a qua trinh tao glucose tu acid amin va tir glycerol
cua md, mOt khi du trit glucid co thé bi thap. Thuong thi cic acid amin bi khu amin,
chuy¢én thanh cédc loai duong. Thi du alanin khu amin thanh acid pyruvic, viao con
duong chuy¢n hoa glucid, thanh glucose. Cing ¢6 acid amin dugc khd amin, thanh
dudng ¢o thé vao con dudng phosphogluconat (chu trinh pentose), roi tao glucose.
Khi t€ bao thi€u glucid, ¢cé mdt co ché tuyCn tién yén tang tict ACTH, lam vo thuong
than i€t nhicu hormon loai glucocorticoid, dac bi¢t la cortisol. Cortisol huy dong
protein it (& bao, chuyén sang dang acid amin trong céic dich, phan 16n s¢ khu amin

roi thanh glucosc.

3. CHUYEN HOA LIPID ,

Lipid trong co thé gom ¢6: (1) md trung tinh tdce triglyeerid; (2) cac phospholipid:
(3) cholesterol; va (4) mot s& chat khac. Trong thanh phan co ban caa triglycerid va
phospholipid ¢6 céac acid béo la cdc acid hitu co ¢o day dai carbon. Triglycerid ¢6 chic
ning chu yCu la cho nang luong. Cholesterol va cac phospholipid ¢6 chde nang khac

a (¢ bao.
3.1. MO TRUNG TiNH '

Mé trung tinh c¢6 ba acid béo gén vao phéan tu glycerol ba carbon, loai md nay
chi¢m phan I0n mo co thé. Phan giai va t6ng hop mo trung tinh lién quan chat ché
vOi chuyén hoa glucose, vi ¢d nhi¢u chat chuyén hoa trung gian chung cho ca hai chat.
Budc khoi dau cua phan giai md trung tinh la tach ba acid béo khoi glycerol. Cac acid
béo va glycerol di theo con duong chuyén hoa khac nhau. Glycerol ba carbon di vao
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con dudng dudng phan (do tao dihydroxyaccton phosphat, Hinh 1-9), roi tu d6 ¢o thé
di n6t cho hét con duong dudng phan va di ti€p vao chu trinh Krebs. Nguoc lai, glucose
o thé cung cip glycerol dé tong hop mo trung tinh.

Phan giai acid béo cin ¢6 cocnzym A va chat mang hydro, ching han nhu NAD.
Phan ta cocnzym A gdn vao nhom carboxyl 0 dudi phan tu acid béo. MOt phan
ATP dugc dung trong budc dau tién, cing giong nhu bit dau phan dng phan giai
glucose. CO mot loat phan dng dién bi¢n, mdt phan tu nudc duge gin vao, va bon .
nguyén tu hydro duoc chuyén dén hai vat mang hydro, 1a NAD va FAD.

O
R~CHa— CH, — YCH,~ CO=5-CoA o i -
4 3 z 1 . T
2 vat mang 2 vat mang —H,

R— CH, — CO — CH, — CO — § — CoA

4 Y 2 i

Cic phan dng nay chi liécn quan dén ba nguyén tu carbon dau tién cia phan ta acid
béo. Lién k&t gitta carbon 2 va carbon 3 bi cidt ddt (mai tén chim cham) giai phong
moOt phan t acctyl CoA dong thai gdn mot phan tu cocnzym vao dudi cua doan acid
con lai (doan nay ngdn bt 2 carbon so vai trude). Qua trinh nay goi la beta oxy hda

|

R—=CH,~CO £CH,;~CO=5-CoA + CoA ——>
4 3 2 1
R—CH, ~CO—5—CoA 4 CH,~CO-S5—CoA
4 3 2 . i .

K&t qua cudi cung la chuyén hai carbon tan cung cua acid béo dé tao thanh
acctyl CoA, dong thoi tao hai phan td mang-H,. Phan w1 acid béo-CoA mdi c6 thé
lai trai qua mot loat phan dng nhu the nita, dé lai chuyén hai carbon nita téi acetyl
CoA. Qua trinh ci ldp lai, toan b phéan ti acid béo duge bé gy thanh cac manh
hai carbon la acetyl CoA. Phan dng tong quat la:

acid bco 18C" + ATP + 9 CoA + 16 NAD + 7 H,O

9 acetyl CoA + 16 vat mang-H, + ADP + Pi

Th¢ 1a khong ¢6 ATP tao thanh truc tiép tu viée be gy cac acid béo, nhung da
hinh thanh cac phan tu mang-H, va acetyl CoA. Chung ta nhé ring 6 phan trén (glucid)
acctyl CoA hinh thanh tu acid pyruvic va vao chu trinh Krebs. Nhu vay tat ca céc
manh acetyl CoA do tir acid béo déu duge phan giai thanh carbon dioxid va nudc va

giai phong nidng lugng dung vao viée tong hop ATP. Cac phéan ti mang-H, hinh thanh
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khi bé¢ gy acid béo, c6 thé chuyén cic hydro ctia minh t6i day chuyén vin chuyén
dién 1 trong ti lap thé, nhu vay la thém ngudn ning luong dé tdng hop ATP. Vi ¢
moi lién quan chat ché gitra san pham phén giai acid béo, vat mang-H, va acetyl CoA,
vOi su chuyén héa cac chat do o ti lap thé, cho nén nhiilng men xdc tac phan giai acid
béo déu nam trong ti lap thé.

Téng hgp acid béo ti¢n hanh qua loat phan dng chu yéu la nghich chiéu so voi
phan giai acid béo, nhung h¢ cidc men xdc tac thi hoan toan khéc va cdc men do ndm
trong bao tuong chid khong 6 ti lap thé. Diém xudt phét tong hop acid béo la tu acetyl
CoA; acid béo dugc tdng hop cung ki€u nhu khi phin giai nhung theo chiéu nguogc
lai tdc la ghép dan tung manh hai carbon lai thanh chudi dai. Qua trinh nay con goi
la vong xodn Lynen. Cin phai cung cip hydro qua vat mang hydro, acetyl CoA, va
nang lugng qua ATP.

Acid béo ty do la dang chu yéu vin chuyén mo tu mo md dén noi su dung. Cac
acid béo ion h6a manh ¢ huy¢t tuong, va hda hop ngay véi phén ta albumin cua protein
huyét tuong. Acid béo gin nhu viy goi la acid béo tu do (FFA. free fatty acid), hodc
la acid béo-khong cster hda (NEFA).

3.2. CAC LIPOPROTEIN

Cac lipoprotein la dang ton tai chi yéu cia md trong huyét tuong sau khi hdp
thu (sau bita an), d6 1a nhiing hat rat nho chia triglycerid, cholesterol, cac phospholipid,
va protein. C6 bén loai lipoprotein nhu sau: (1) lipoprotein ti trong rit thip (VLDLP,
very low density LP) la loai chda nhiéu triglycerid; (2) lipoprotein ti trong trung gian
(IDLP, intermediate) cé bdt triglycerid; (3) lipoprotein ti trong thip (LDLP, low) hau
nhu khong c¢6 triglycerid, ma c6 cholesterol va phospriolipid vua phai; (4) lipoprotein
ti trong cao (HDLP, high) c6 tdi 30 phan trim protein. Chitc ning lipoprotein trudc
hét 1a van chuyén lipid mau. Loai VLDLP vin chuyén triglycerid téng hop ¢ gan, chu
yéu dén m6é md. Cic loai lipoprotein kia tham gia cdc khau di tU gan ra ngoai vi.

3.3. CAC THE CETON

Cac thé ceton la tén chi ba chit acid acetoacetic, acid B-hydroxibutyric va aceton.
San pham phan giai acid béo dién ra d gan, hai manh acetat (Ac-CoA) ngung tu thanh
acid acetoacetic, phan 18n chuyén thanh acid 8-hydroxibutyric va mét it thanh aceton.
Céc thé ceton dugc mau dua dén md ngoai vi, vao t€ bao, theo phan dng nguoc chi¢u
tao lai phén ti acetyl CoA cho ndng luong. Khi nhin doi, co thé thi€u glucid, phai huy
dong mo 13y ndng luong, nong do thé ceton huyét c¢o thé co lic ting rdt cao, goi la
ching ceton huyét (ketosis). Sau biia an nhiéu md, hodc ¢ nguoi bénh dai dudng (trong
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bénh nay, khong su dung dugc glucid), chiing ceton huyét cao. Dan Eskimo tiu 1au do,
song O vung bang tuyét Béc cuc an rit nhiéu md, c6 ngudi séng hoan toan bing md,
do6 la su thich nghi voi khi hau cuc lanh (md c6 nhiéu ning luong giip chdng rét).
Nhing nguoi nay thich nghi chuyén hoa, an md ma ceton huyét binh thuong.

3.4. CHOLESTEROL VA PHOSPHOLIPID
Chitc niang céu truc té€ bao cua cholesterol va phospholipid

Mudn tao mang (& bao phai cé chat khong tan trong nudce, do d6 can cholesterol,
phospholipid (va mot sé protein khong tan). Nong do cholestcrol huy€t tuong binh
thuong 6n dinh nhd mot co ché dicu khién nguoc. Cholesterol huyét ting theo tudi
va tang ¢ ngudi ¢6 khau phan nhiéu md bio hoa.

Nong do cholesterol huyét tuong dudi dang lipoprotein ti trong thdp (LDLP) la
y&u (3 quan trong gay vita xo dong mach, bénh cua tudi gia. O céac nudc cong nghiép
phat trién, gin nua sé nguoi chét 1a do vita xo déng mach (athérosclerosis) theo Guyton.
O nudc ta va O cac nude dang phat trién ti I& d6 thap hon, nhung dang c¢6 xu thé tang
dan theo mic cong nghiép hoa dat nude (Via xo dong mach. GS. Pham Khué, NXB
Y hoc, Ha Noi, 1992). Vi vay bénh vita xo dong mach hién nay rat duoc quan tam trén
thé gidi cing nhu & nudc ta.

Hién tugng vita xo dong mach thiy ¢ ngudi binh thudng véi ty 1& kha cao 6 tudi
tré, khi hoan toan chua c6 dau hiéu lam sang. Qud trinh nhiém mé va hinh thanh maing
viza 1a mOt qué trinh ty nhién, gin voi su tang tudi, d6 1a qua trinh hao mon chic
nang theo thoi gian. Thudc 14 va khiau phin nhiéu md bdo hoa la nhing yéu to day
nhanh thém qua trinh nhiém md va via hda tu nhién. Lipoprotein ti trong cao (HDLP)
¢ tac dung ngin ngua vita xo dong mach. Ngudi ta cho ring n6 hdp thu céc tinh thé
cholesterol dang bit dau tu dong lén thanh dong mach.

3.5. LIEN QUAN CHUYEN HOA GLUCID,LIPID

Glycerol vao con duong duong phéan, con acetyl CoA vao chu ky Krebs. Doan duong
acid pyruvic thanh acetyl CoA la khong dao nguoc, cho nén acetyl CoA do tu acid
béo khong thé dung tong hop glucose, nhung glucose thi ¢6 thé cung cap acetyl CoA
dé tong hop acid béo. Thé 1a glucose ¢6 thé chuyén thanh acid béo, nhung qua trinh
nguoc chiéu thi khong c6 duoc.

Ning luong gidi phong do phan giai mo trung tinh, dugc gén song hanh voi tOng
hop ATP tai mot s6 diém. Glycerol qua con dudng duong phan din dén tao ATP bang
co ché truc ti€p phosphoryl héa co chat, cing din dén tao NADH,, va d6i khi dan
dén acetyl CoA. Thé roi NADH, va acetyl CoA gén song hanh voi su tong hop ATP
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O i lap thé, k&t qua cudi cung la tao 22 phan ta ATP ti moi phan wr glycerol. Ca
moi phan tu acid béo 18 carbon phén giai thi cho NADH,, FADH, va acctyl CoA dé
tong hop dugc 147 phan wo ATP.'Mai phin td mo trung tinh ¢6 ba phan ta acid béo,
nén tao dugc 441 ATP. Cong thém vao do 22 ATP tu glycerol, ta ¢o 463 phin ta ATP
do phan giai mot phian td mo trung tinh. Phan giai mot gam mo trung tinh tao duoc

ATP nhic¢u gap ba [ain mdt gam glucosc.

4. CHUYEN HOA PROTEIN

4.1. CAC ACID AMIN

Chuyén hoa protein, so voi glucid va lipid, thi phdc tap hon rdt nhi¢u. Protein hinh
thanh tir 20 acid amin la glycin, alanin, scrin, cystein, acid aspartic, acid glutamic,
asparagin, glutamin, tyrosin, prolin, threconin, methiontn, valin, lcucin, isolcucin, lysin,
arginin, phenylalanin, tryptophan, va histidin. Trong s& nay ¢6 10 acid amin li¢t k& 0
cudi. k¢ tu threonin trd xudng, goi 1a acid amin can thi¢t. Mdi acid amin ¢é mot ciu
tric riéng, va mot con dudng chuyén hoa ricng. Hon thé nia, tong hop protein khong
chi la tao lién két hoa hoc gifta cac acid amin, ma con phai sap x&p cac loai acid amin
thco mot trinh tu rédt xic dinh. Tong hop protein la van dé rat 1on, thudng ndi 0 mot
chuong riéng khac, tdc 1a chuong vé su chuyén thong tin tt ADN dén céc co c¢hé tong
hop protein ¢ (€ bao. Con & day ndi vé phan giai protein thi khong ¢é van d¢ trinh
tu acid amin, ma chi don gian ¢6 van dé cit day licn k€t gita cdc acid amin. Nhiéu
loai men ¢o thé bé gdy protein thanh acid amin, ¢d loai cit acid 0 dudi day, lai ¢o loai
cdt lien két gita hai doan dac bi¢t ndm o gitta day dai. K&t qua cudi cung la men phan
giai protein thanh mot kho acid amin trong (€ bao. !

Su van chuyén acid amin vao t& bao khong phai la khuéch tan vat ly don thuan
vi kich thudce phan ta acid qué to khong qua duge 16 mang (& bao. Acid amin chua ycu
qua mang la do van chuy¢n tiang cudng (lacilitation), hodac goi la van chuyCn tich cuc
cO vat mang (carricr).

Thing bing dong gida acid amin huyét tuong va protein ¢ cic phan co thé,
dugc thuc hién do tong hop nhanh chong protein ¢ gan tu acid amin huyét tuong,
dong thoi protein do lai ¢é thé nhanh chong phéin giai thanh acid amin huy¢t tuong
dua di nhing noi can thi€t. Thi du (& bao ung thu tdng hgp protein voi ¢ do cao
lam nhanh chdng giam nong dO acid amin huyét tuong, thi lap tdc cdc mo khac phan

giai protein cua minh bu dédp lai acid amin cho huy¢t tuong.
4.2. VAI TRO CHUYEN HOA CUA PROTEIN

Cé ba phan doan 1dn cua protein huy€t tuong la albumin, globulin va fibrinogen.
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Chdc nang chi yCu cua albumin la tao ap sudt tham thiu kee (colloid osmotic pressure).
thuong goi tit 1a dp sudt kco, va ticng Anh con goi la oncotic pressure. Ap sudi keo
gitt huyCt tuong khoi thodt ra ngoai mao mach. Globulin ¢6 chdc nang men va chic

nang micn dich. Fibrinogen tham gia chidc ning cim mau (tao cuc mau dong).

Trong s6 cic acid amin cdu thanh protein, co 10 acid amin cé thé do co the
téng hop tir cac san pham chuyén hoa trung gian, goi la cac acid amin khong can thiét.
Con lai 10 acid amin co thé khong tdng hop duoc, hodc chi tong hop dugce qua it so
véi nhu c¢iu, cho nén thuc (€ la ¢in phai ¢o cac acid amin cdn thié(. Danh muc 20 acid
amin trong do ¢o 10 acid amin can thi¢t, da li¢t k¢ o phan dau doan 4.1 (cac acid
amin). Tir "cin thi¢t" hay "khong cin thict" trong truong hop nay. nén hicu la can thiét
phdi cung cap trong khdu phan. Con ding vé mat chuyén hda va ciu trac co thé thi
toan bd 20 acid amin déu quan trong, déu khong thé thicu acid amin nao trong co
thé.

Trong s6 nhiing san phdm cuéi cung cua chuyén hoa protein ¢é mot s6 hop chat
chda nito, thi du ammonia (NH,). Ammonia ¢6 tinh phan dng rat manh va c6 do doc
cao vai (¢ bao, dic bict doc vai (¢ bao than kinh. Mot s6 (& bao ¢6 kha nang khu doc
nhanh chong ammonia bing cach chuyén no thanh urcé khong doc, phan dng tong quat
nhu sau:

Niang luong + CO, + 2 NH, - NH,— CO— NH,+H,0

Thuc & ¢o 8 phan ng qua cac budce trung gian, din tdi tdng hop uré. Men t0ng
hop uré ¢6 0 gan. Uré hinh thanh s¢ bai xult ra nudc tiéu. Trong phan td mot sO acid
amin, ngoai nito ¢on ¢d cac nguyén i luu huynh ¢6 thé cudi cung chuyén hoda thanh
sulfat SO,", cing thai ra nudc tic¢u. (

Céac acid amin cé thé€ chuyén héa thanh loai chiat khac, cho nén nguoi ta goi
ching la acid amin sinh dwong (hoac sinh duong mai), va acid amin sinh ceton. Thi
du alanin ¢d thé ¢ ca hai qua trinh sinh dudng va ccton. Alanin dugc khi amin thanh
acid pyruvic, ¢ th¢ s¢ chuyén thanh glucose hodc glycogen, do la su sinh dudng
(gluconcogenesis). Mic khac n6 cing ¢6 the thanh acetyl CoA, va hai phan ta Ac-CoA
trung hop thanh acid acctoacetic la mot thé ceton, dé la qua trinh sinfi ceton (ketogenesis).
Sinh ccton lién quan d€n lipid vi Ac-CoA ¢ thé trung hop thanh acid béo, thanh phéan
cua lipid. Trong 20 acid bi khu amin thi 18 ¢ cdu tric hoa hoe cho phép chuyén thanh

glucose, va 19 ¢o thé chuyén thanh acid béo.
Su phan giai bat budc caa protein

Mot nguoi du khong an protein, va dang ¢é ché do an rat du dat ning luong voi

glucid va lipid, nhung vidn ¢6 mot lugng protein caa co thé ban than tiép tuc phan giai
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thanh acid amin, khd amin roi oxy héa. D6 1a su mdt bdt bugc cua protein , chimng 20
dén 30 gam mét ngay. Mudn tranh mat protein nhu vay, con ngudi cin an toi thiéu
méi ngay 20-30 gam protein, hodc 50-60 gam thi an toan hon. Protein trong khau phin
dugc goi la hoan hdo né€u cé ti 1¢ cac loal acid amin giéng nhu ti I& protein co thé
nguoi. Protcin khong hoan hdo thi c6 ti 1& acid amin khac cua nguoi. An lién tuc loai
protein nay thi co thé khé khan vi thi€u mt s6 acid amin trong khi mot s6 acid amin
khéc du ma khong dung dugc, phai thai di vo ich. Protein mét loai dong vat khong
gidng thanh phan protein nguoi, tdc 1a ti 1& acid amin khic cua ngudi, nhung an nhicu
loai protein ddng vat (thit, tring, c4 thay déi) thi toan bo khau phan ¢6 ti 1¢& acid amin
gan giong cua ngudi va do d6 mang tinh hoan hao cao hon, ¢ gia tri dinh dudng cao
hon. D6 [a co 50 sinh 1§ hoc cua khoa nau bép nhieu mén va ddi mén, dé tang khiu

vi.

4.3. CO CHE HORMON PIEU HOA CHUYEN HOA PROTEIN

Phan trén da noéi vé tinh én dinh ndng dd acid amin huyét tuong nho co ché w
dong didu chinh chuyén hoéa theo dinh luat tac dung khoi lugng. D6 1a mot bo phan
cua nguyén ly chung cho co thé dong vat, la duy tri hdng tinh n¢i moi (homeostasis).

Dudi day sé ndi vé su phdn phéi lai cdc khu vuc protein 6 mo, do co ché hormon
¢6 ¥ nghia ddp dng nhu clu cua giai doan doi s6ng hodc thich nghi vai hoan cinh luon
bién dong cua moi trudng.

Cé6 loai hormon chuyén acid amin huyét tuong thanh protein m6 (insulin, GH,
hormon sinh duc), lai ¢6 loai chuyén ngugc lai (cortisol, T, T,).

Insulin thic ddy tong hop protein qua tdng cudng vén chuyén acid amin vao t& bao,
qua ting cuong st dung glucose 0 t& bao nho do ti€t kiém acid amin trong viéc lay
nang luong. Khi thi€u insulin, tong hop protein hiu nhu ngung lai.

Hormon ting truong (GH) lam tang tong hop protein t&€ bao, tang protein mo.

Testosteron 1a hormon nam gidi lam tang tu dong protein ¢ mo, dac biét cic protein
¢6 thuoc tinh co ngdn cia co. Estrogen 1a hormop nii, ciing lam tu dong protein nhung
véi mac do rat thap hon testosteron.

Glucocorticoid cia vo thugng than lam giam protein 6 nhiéu loai mo, tang acid amin
huyét tuong.

Thyroxin la hormon giap. Khi thi€u glucid va lipid thi thyroxin gdy phan giai nhanh
protein 18y ndng lugng, néu du glucid, lipid va du ca acid amin thi thyroxin c6 thé gay

tang tong hop protein, dic biét 6 dong vat dang 16n.

76



LIEN QUAN CHUYEN HOA GLUCID, LIPID VA PROTEIN

Ba loai phan td hiu co. glucid, lipid va protein déu c¢6 lién quan v4i nhau trong
qua trinh chuyén héa ciing nhu trong tdng hop ATP.

Ca ba loai chat déu c¢6 thé vao chu trinh Krebs qua moét chat chuyén hda trung
‘gian, va ca ba déu c6 thé la nguon cung cdp thé€ nang héa hoc d€ tong hop ATP.
Nguyén td hydro la co chat cho phan dng phosphoryl oxy hda tao ATP. Mét s6 hydro
d6 1a tryc tiép do ti chu trinh Krebs, nhing nguyén tu hydro khac ¢4 thé do tu duodng
phan, hodc ti phéan giai acid béo. Glucose ¢6 thé chuyén thanh md hodc acid amin
qua céc chét chuyén hoa trung gian chung nhu acid pyruvic, acid amin cé thé chuyén
thanh glucose néu doi duge thanh mét chat chuyén hda trung gian thich hop trén con
duong duong phan. Cac acid béo khong thé thanh glucose vi phan dng acid pyruvic
chuyén thanh acetyl CoA la phan tng mét chiéu khong dao nguoc duge, nhung glycerol
c6 thé chuyén thanh glucose.

Nhu viy chuyén héa la mét qué trinh mang tinh hop nhat cao dg, goi la qua trinh
tich hgp (integrated process), trong do céc loai chdt deu c6 thé duge st dung khi can,
dé cung cdp nidng luong cho 1€ bao qua t6ng hop ATP, va mdi loai chat du la glucid,
lipid hay protein déu ¢4 kha nang trong mot pham vi 10n, cung cdp nguyén licu dung

tong hop cac chat thuoc loai khic.

5. CHUYEN HOA NANG LUONG

Su song tu mic don bao dé€n co thé con nguoi, 1a lién tuc chuyén hoa va st dung

‘¢ 4 ’ a’ e /' A ” 2 >
nang luong. Thé ning hoa hoc chia trong cdu tric cidc phan t hitu co thanh phan
cac loai thdc an, dugc giai phdng, va chda trong diy ndi giau nang luong cua ATP la

dang sdn sang duoc t€ bao su dung.

5.1. NANG LUONG LA GI?

Dinh nghia nang luong khong don gidn. Nang luong khong phai 1a mét vat c6 kich
thudc, hinh dang hodc khoi luong. Ning luong la kha nidng gay bién ddi, hay cu thé
hon la kha nang thuc hién cong. Nguoi ta chi ¢6 thé phat hién ra ning luong khi dang
¢6 mot su bi€n doi. Nhu vay ngudi ta dung cong dé do nang luong, va cong la luc tac
dong lén vat chat (matter) gay d6i chd vat chat.

Khi mdt hé thdng ¢4 bi€n ddi, nang luong phai dugce chuyén tur diém no sang diém
kia cia h¢ thong dé gay bi€n ddi d6 (bi€n ddi vat ly hodc héa hoc), nhung téng nang
luong chida trong hé thong thi khong doi. Trong bat ky qua trinh vat ly hay hoa hoc
nao, nang luong khong hé baoe gid dugc tao ra hay dugce huy di, d6 1a mot trong nhing
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tién d¢ quan trong nhit caa khoa hoc, goi la nguyén IV thit nhdt cta nhiét déong hoc,
hoac thong dung hon, goi la dinh ludt bdo 1on ning lirong.

Dinh luit nay ap dung cho moi bi¢n doi 1y va hda, O ca vat chit song 1an vat chat
khong song.

Tong nang luong chda trong bat ky vit the vat chat nao déu gom hai phan, mot la
nang luong licn quan vai vat thé do vat dang chuyén chd, goi la dong ndng, va hai la
nang luong lién quan voi vit thé do vi tri hodc do cdu tric bén trong cua vat, goi la
thé ning. DOng ning cua mdt vit dang di chuyén (chuyCn chd) la dai luong duoe xac
dinh do khai luong va van (0c cia nd. Vat di chuy@n cang nhanh thi dong ning caa
nd cang [on, va & mot van 1oc di chuyén nhat dinh khoi tuong vat cang 10n thi dong
nang cua no cang nhicu. Nhu vay, di chuyén 1a mdt dang nang luong. va mudn cho
mot vat chuyén chd thi phai dem nang luong dén cho né. Thi du khi bip co chang ta
ct dong thi dong ning do Ia do hdéa nang chuyén thanh. DOng ning cing con lién
quan d¢n van ddng cdc phan (1. Mot vit thé cang nong thi cac phan (i cua no vin
dong cang nhanh va ddng ning cic phan tu cang lon. Nhu vy nhi¢t la mot dang ning
luong, do la dong niang cua su van dOng phin tu.

Th¢ ning 1a ning luong do cdu trac hay do vi tri cua vat. 1a ning luong dang ¢
ticm ning s¢ tro thanh déng niang moOt khi duge giai phong. Thi du ta chuyén ning
luong dén cudn sich khi nhac sich 1én gid cao; khi O trén gid, sdch ¢é th¢ nang. Néu
ta d¢ sach tu do roi t trén gia xudng san thi th¢ ndang ((h¢ niang do vi tri ¢ (rén cao)
chuyén thanh dong nang la su roi sich. Khi sach diap xudng san, dong niang cua sy roi
duoc chuyén thanh tiéng dong (roi danh "bich”) va thanh nhi¢t ning. Ti¢ng dOng va
nhi¢t déu la su tang van dong phan tu va dad la cac dang dong nang. Mot thi du trong
co th¢, 0 thi tdm thu, tdm that trai bom mau vao dong mach chu. dong miu manh lam
gian thanh quai dong mach chu. D6 1a dong ning cua dong mau da ¢ mot phin chuyén
thanh th¢ nang chida trong ciu trac dan hoi caa thanh mach. Sang thi tAm truong, tam
that nghi, nhung thanh dong mach chu ¢o sic co dan hoi tiép tuc duy tri dong méau
chay li¢n tuc, do 1a th€ ning chuyén vé thanh ddng nang.

Cic chit dinh dudng ¢6 chda hoa nang la mot dang the nang nam trong ciu tric
phéan (4. Trong phan dng hoa hoc (chuyén hda trong co thé), cdu tric tae la cach sdp
x¢p cdc nguycn tua trong phéan (¢4 thay doi, lam giai phong the nang. ThE nang hoa
hoc tuong tu nhu mot 1o xo bi cang, chia thé niang. Cong da dung kéo cang 10 xo
chuyén thanh th¢ nidng chida trong 10 xo bi cing. Khi 10 xo duge tha, khong kéo cing
nita, thi thé ning dugc giai phong tro thanh dong niang xuéit hién thanh su di chuyén
dau [0 x0, va thanh nhi¢t, dé 1a ldc 10 xo tro v¢ trang thai ca. Lién k¢t hoa hoc gita
hai nguy¢n i la do luc hdp dén dién o dién tich 4m va proton mang di¢n tich

duong. Su can biing cac luc do trong lien két hoa hoc chinh 1a thé nang, cang gidng
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nhu cin bing cac luc o day 10 xo bi kéo cing va ¢Ot fai 0 trang thai cang dé. N&u lién
kCt hoa hoc bi be gy, thi the ning c¢o thé duge giai phong thanh nhi¢t. Nguoc lai, ¢o
loai phan dng hoa hoc phai cung cap thém ning luong cho phin wa trong hic tao lién
k¢t moi. Dicu do tuong tu vice ta kéo cang day 10 xo dai thém dé tang thé nang trong
l0 x0. Nhing bi¢n doi ning luong trong bat ky phan dng hoa hoc nao, déu ¢o thé duoc
tric dac (duoce do) trong phong thi nghi¢m bing cich do luong nhi¢t nha ra hay lay

vao phan tu trong phan dng.

Ning luong khong thé duge tao ra, cang khong huy di. ¢cho nén chénh [¢ch gida.
th¢ nang phan tu tham gia phan dng so voi thé ning phan (d san pham, 1a dung bing
ning luong da cung cip cho phan dng hodc duoc giai phong ra. Ching han phan dng
gita hydro va oxy tao thanh nudc giai phong ludng 16n nhi¢t ning, don vi do nhict
luong la calo, do la luong nhi¢t nang mot gam nudce [én thém mot do Celsius (1°C).
Céac phan dng hda hoc thuong licn quan dén hang nghin calo, nén dung don vi kilo
calo (1 kcalo = 1000 calo). Tao mOt mol nude tu hydro va oxy giai phong 68 kcalo
nhi¢t ning.phan ung nhu sau:

H, + O = H,0 + 68 kcalo/mol

Th¢ nang hoa hoc chia trong 1 mol nude, so voi th¢ ning von ¢d trong cdc phin
ta hydro va oxy, la giam bdt di 68 kcalo.

Qui trinh ¢o thé dao nguoc, tde Ja ta ¢d thé be gy licn k&t hoa trong phan ta
nudc va sip xCp lai cac lién k&t d¢ tao lai cac phan td hydro va oxy ban diu. Mudn
lam dugc nhu viy, phai cung cap 68 kcalo niang lugng cho 1 mol nudce khién cho cac
phin ta hydro va oxy lai chda mdc nang luong cao nhu ca. Phan dng dao ngugce co
thé viét nhu sau: .

68 kcalo/mol +H,O0 = H, + O

Phan td nudc nhin nang luong la do trong lac ciac phan tu nudc va cham nhau thi
dong nang duoc chuyén sang nhau. Trong mot dung dich, méi phan tu ¢6 mot lugng
dong nang do phin ta dang van dong, va ciac phan tu dang van dong thi lién tuc va
cham vao nhau. Khi hai phan tu va cham nhau, thi ddng nang phan td nay c¢o thé
chuyén giao sang phan tu kia, y h¢t hai qua ciu tr¢én ban bi-a. Ngudi choi bi choc gay,
qua cau A lan di, nd dang ¢6 dong ning. Qua A va vao qua B, qua A diung lai, qua
B lan di, do la dOong ning qua A di dugc chuyén giao sang qua B. Mot phan tu khi
va vao phan tu khiac ma méit dong nang sang cho phéan tu sau, thi phan 11 diu giam
té¢ do véin dong (trong thi du bi-a thi qua A giam t6¢ do dén mac dung lai). Con phan
tu sau, nhan dugce nang luong do va cham mang lai, nén ting vin tde. Khong phai bao
gio va cham ciing truyén dong ning tu phan tu no sang phan i kia, ma c¢o khi bé giy

kién trac dién td cua phan ti. Dicu do khién cho dOng ning truyén vao phin (i co
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tac dung lam tang th€ nang bén trong cu tric phan ta. Mot phan td nudc, thong qua
vi¢e va cham voi cac phan tu khic ¢6 thé ti€p nhan mot luong thé nang bing thé niang
cya cic phan tu hydro va oxy tu do, lic nay phan tu nudc c¢o thé c¢d phan tng tao ra
hydro va oxy. }

Trén day la nhiing nguyén ly vé trao doi nang luong tng dung cho moi phan ing
héa hoc, va bat ky phan ng nao cing c6 thé dao nguoc lai néu ta cung cip du nang
luong cho hé thdng. Liy vi du phan dng cua nudc, ta ¢6 thé vict:

H,O + 68 kcalo/mol — H, + O

Trong d6 hai mii tén song song nguoc chiéu chi tinh thuan nghich cua phan ing.

Ticp sau van d¢ nidng luong la van d¢ cic y€u to6 anh hudng dén téc dO phan dng
héa hoc nhu nong do, dinh luat tac dung khéi luong, men, v.v. Nhiing van dé nay
thuong ban bac 0 gido trinh hoa sinh hon la ¢ séch sinh ly hoc.

52 ATP VA TY THE
5.2.1. Vai tro caa ATP

ATP la phan tu mang ndng luong, ¢ chic nang van chuyén niang luong dén cac
noi can thié€t cho t& bao st dung. Chi c¢6 thong qua ATP, t&€ bao mdi su dung duoc
th¢ nang héa hoc cat du trong ciu tric phan ti hiu co. Thuc vay khi mot phan ti
glucose phéan giai thanh CO, va nudc, thi c6 686 kcalo/mol dugc gidi phdng. O 6ng
nghiém, nang lugng d6 téa di dudi dang nhiét, ma chi c6 mdy hoi nudc méi co kha
nang chuy€n nhiét thanh cdng co hoc, con t&€ bao thi khong c6 kha ning do.

Héa nidng dugc giai phong trong (€ bao s¢ duge mot co ché chuyén dich thé niang
héa hoc, truyén din ti phan t no sang phan tu kia; ngHia la ndng lugng ma mot phan
tu mat di, s€ duge chuyén dich (dugc chuyén giao) sang cdu truc héa hoc cia mot
phan tu khéac, do d6 khong chuyén thanh nhiét.

O moi t& bao sdng, tir vi khudn dén nguoi, phan ti mang nang luong chu yéu la
ATP tic adenosin triphosphat. Phian tu nay ¢6 3 phan: mot cdu tric vong co cac nguyén
ta C, H, va N, goi la adenin; mOt phéan ti dudng S carbon, la ribose va 3 nhém phosphat
ké ti€p nhau ndi vao chit duong. Phan td ATP phan giai, nha nang lugng nhu sau.
Vi su ¢6 mat cia nudc, khi gay day lién két gitta oxy voi nguyén td phospho (P) cudi
cung, thi tach ra mét phan tu phosphat vo vo (Pi), con lai 1a adenosin diphosphat
(ADP), va c6 7 kcalo/mol dugc giai phong:

ATP + H,0 - ADP + Pi + 7 kcalo/mol
Nguoc lai, mudn tong hop ATP tu ADP va Pi thi cin cung cap 7 kcalo/mol :

ADP + Pi + 7 kcalo/mol = ATP + H,O
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Nguoi ta coi nhu ndng luong duoc dua vao ATP va duge giai phong khoi ATP,
trong qua trinh chuyén phosphat tir phan ti no sang phén tu kia, thi du 6 day, phosphat
chuyén ti phan ta B sang phan tu C, theo loat phan ung nhu sau (P la phosphat)

BP + ADP - B + ATP
C + ATP — CP + ADP

Phan ung cudi cungla BP + C — B + CP

Tdc 1a nang luong nam trong nhém phosphat chuyén tit phan ti B sang phan tu C,
ma ATP chi la chdl trung gian mang nang lugng va chuyén giao nang luong.

Ning luong chia trong ATP ¢6 thé dung thuc hién cong 0 t€ bao, nhu co co, van
chuyén chat qua mang t& bao, tong hop cac phan tu hiu co, v. v.

Niang luong dugc lién tuc quay vong trong t¢ bao, qua ATP. Mot phéan tu ATP chi
ton tai vai gidy thi nang luong cua né da dugc chuyén ludn sang phan tu khac, va ATP
trd thanh ADP, phan tt ADP mdi dugc tao ra nay lai nhanh chong duge chuyén trd
lai thanh ATP do dugc ghép song hanh voi cac phan dng gidi phong ndng luong (tuc
la phan ang phan giai glucid, lipid va protein). Tuy phan td¢ ATP chia nédng luong
trong cdu tric cua minh, nhung chic ning cua nd 1a van chuyén nang luong hon la
lam kho chia niang lugng. Tong nang luong chia trong toan bd cac phan ta ATP mot
t€ bao cing chi du dung cho t€ bao d6 trong vai giay.

Nho su dung duge chat mang ndng luong thong dung nhu ATP, t€ bao ¢é dugc kha
nang linh hoat st dung nang lugng. Héa nang do phan giai glucid, lipid va protein giai
phdng ra, c¢6 thé dugc ghép song hanh voi tdng hop ATP, roi ATP sé dugc t€ bao su
dung O bdt ky noi nao can dén. Hoat dOong chic nang cda t€ bao doi hoi phai duge
cung cdp du nidng luong dudi dang ATP, chd thuong klll(‘)ng phu thudc vao nguodn diac
hi¢u cta nang luong, dieu d6 thé hién nhu sau. Gia st niang lugng do phan giai glucose
giai phéng ra, ma dugc chuyén thing dén cac acid amin trong qua trinh t6ng hop
protein, thi nhu vy tong hop protein sé phu thudc truc ti€p vao su ¢é mit glucose ,
tic la sé doi hoi phai ¢c6 mat glucose O ngay tai vi tri tong hop protein. Nhu vay, néu
khong co glucose ngay tai chd, thi sé khong t6ng hop duge protein. Nhung trong thuc
t¢ su song, thién nhién da tao ra phan ta ATP la chit trung gian mang ning luong,
nho dé su tdng hop protein khong con doi hdi phai ¢ mit glucose tai ché cung cip
truc ti€p nita, vi da cé nang lugng trir trong ATP, ma niang lugng nay c6 thé ¢ dugc
tu rdt nhieu nguodn, khong chi tir glucid ma i lipid, hodc tir protein déu duge. Vat
mang ndng luong trung gian ATP lai con cho phép cac phan ung gidi phéng ning
luong cu viéc dién bién tai mét vi tri cua t€ bao, trong khi cac phan ung su dung ning
luong lai xay ra tai vi tri khac cia t& bao cing khong sao, vi ¢c6 ATP khuéch tan tu
noi giai phéng ning lugng sang noi su dung ndng lugng.Chinh vi vdy, nguoi ta con goi
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ATP la "tién" rat dé dem di st dung 0 dau cing duoc.
5.2.2. Phosphocreatin

Ngoai ATP, co thé con ¢é phosphocreatin cing la chat ¢6 lién két giau nang luong.
Phosphocreatin khac ATP ¢ chd khong chuyén duge nang lugng tu thdce &n sang cac
hé chdc nang cia té bao. Nhung no trao doi nang luong voi ATP, khi du ATP thi
nang luong dé chuyén creatin thanh phosphocreatin giau nang luong, khi ATP duge
dung voi di thi nang lugng trong phosphocreatin lai chuyén vé ti tao ATP.

Phosphocreatin + ADP — ATP + crcatin (D

Nho do nong do ATP hiing dinh 6 mic cao va nguoi ta goi h¢ ATP-phosphocreatin

la mOt h¢ dém ATP.

5.2.3. Ty thé

Ty thé la nhitng bao quan hinh gay (dai) hoac hinh hat (tron) duéi kinh hién vi quang
hoc. Nay véi do phéng dai cao, duéi kinh hién vi dién tir, d6 la nhitng cdu tric c6 trinh do
t3 chitc cao. Ty thé c6 hai mang phan biét rd rét, mang ngoai thang tron bao quanh toan ty
thé, con mang trong cé ting doan cé nép gap chay vao trung tam lam thanh nhiing mao
(cristae). Khoang & phan trung tam goi la chdt co ban (matrix). Hau hét ty thé hinh gay
(hinh tru), s6 it hinh cau. Kich thudc 16n nho tuy loai mo, nhung théng thuong dudng kinh
0,5 dén 1,0 pm va dai 3 um. S6 lugng ty thé trong mot so t€ bao nhiéu it tuy thudc mic
tiéu diing nang lugng cla loai t€ bao nhu t€ bao co tim ding nhiéu nang luong ¢6 nhiéu ty
thé. T& bao gan cé chimg 800 ty thé, t€ bao tinh trung nhd hon nhiéu, chi ¢6 chimng 20.

Chiic nang hang ddu cta ty thé 1a ghép song hanh phan tng téng hop ATP véi phan iing
phan giai cdc phan tir hitu co gidi phéng nang lugng. Nhiéu ngudi goi ty thé Ja nha mdy
cung cip nang lugng (xi nghiép dién Iuc) cha t&€ bao, vi hdu hét ATP ciia t€ bao dugc tong
hop & day, cu thé ¢6 t6i 95% ATP do tir phan giai glucose va 100% do tu phan giai acid
béo. Su téng hop ATP trong ty thé dién bién trong mot qua trinh song hanh rat biét hda goi
la quad trinh phosphoryl héa oxy héa (xem doan sau).

Ty thé c6 mot sé thudc tinh dac biét dang luu ¥, 1a c6 kha nang van chuyén tich cuc
mot s6 ion qua mang, c6 thudc tinh co ngin, c6 kha nang téng hgp protein, tham chi ¢
theé sinh san.

5.3. SU PHOSPHORYL HOA OXY HOA

Qué trinh phosphoryl héa oxy héa (oxidative phosphorylation) 1a phan dng gin
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phosphat v6 co tu do vao ADP dé tao ATP va doi hoi su ¢é mat ctia oxy dang phan
(cing con dich 1a phosphoryl oxy héa). Lugng oxy ma ty thé tiCu dung trong qué trinh
nay. chi€ém hau hét tong lugng oxy tyéu ding & t& bao. Khong c6 mat oxy thi khong tdng
hop dugc ATP bang phosphoryl héa oxy héa, va (€ bao chét do khéng ¢6 ning luong. Bén
trong ty the. oxy két hop véi hydro tao thanh nudc. ,

Trong qua trinh phan giai glucid, md va protein, ¢6 nhicu phan dng héa hoc co
khéau ldy nguyén tu hydro it cac loai phan dng trung gian trong qué trinh phan giai.
Céc phan ung do (phan ung ldy hydro) thudng can ¢6 mdt phan ti coecnzym, nhu NAD
ching han, d¢ trong khi phan ung dién bi¢n thi phan tu d6 (NAD) nhan nguyén tu
hydro chuyén dén. Mgt thi du cu th¢ 1a sy chuy€n acid lactic thanh acid pyruvic, NDA
nhan hydro ti acid lactic chuyén dén nhu sau:

CH, — CHOH— COOH + NAD — CH;— CO— COOH + NADH, (2)
acid lactic acid pyruvic

Phuong trinh lay hydro trén day c6 thé viét dudi dang khai quat hoa dé thay ban
chat van dé:

BH, + NAD — B + NADH, ‘ (3)

Vi phuong trinh khai quat héa (3) nay, ta thay thé ning hoa hoc chia trong phan
td BH, da dugc chuyén téi phan td NADH,, chuyén cung véi hai nguyén ti hydro.
Tinh chat nang luong hoc cia phan dng (3) [a rit giong su chuyén dich ning luong
khi phosphat tir co chat BP dugc chuyén truc ti€p tdi ADP nhu da thdy ¢ phan trén,
vai phan ung (1). C6 thé xEp hai phan dng canh nhau:

BP + ADP — B + ATP (1)
BH, + NAD — B + NADH, (3)

Xé&p nhu vay, ta thiy ro ring:

O (1) nang lugng theo cung phosphat di chuyén dén ADP

0 (3) ndng luong theo cung 2 nguyén tu H di chuyén dén NAD.

K&t qua cua céc di chuyén 1a th€ nang hda hoc cua phan tu cic loai co chit (glucid,
md, protein) c¢6 thé dugc chuyén dén cac phan tu coenzym nhu ki€u NADH,. Niang
luong d6 duge qua trinh phosphoryl oxy héa st dung. Ta biét rdng nguyén ta H ¢6
thé duge cung cdp do tu rdt nhiu loai phin tu hitu co trong (€ bae, vi vay ning luong
tir cac nguon khac nhau déu c6 thé quy tu ca vé mét chat mang nang luong chung la
ATP.

Nang luogng tr cic phan tr mang hydro dugc chuyén sang ATP nhu sau. Dé
chuyén dan nang lugng tr NADH, sang ATP. ¢6 mot loat nhiéu phan dng & mang ty thé,
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lam cho th€ nang trong NADH2 dugc gidi phéng dan timg it mot, lién quan vai su
chuyén dich dién ti tir hydro sang toi oxy, qua trung gian mot day chuyén van chuyén
dién 1r nam ¢ mang bén trong (mang khuoén) cla ty thé. Day truyén nay gém mot
loat chit nhan di¢n tu (acceptor), trong do ¢6 flavoprotein, nhiéu protein, sulfua sit,
ubiquinon, va cac cytocrom B, C;, C, A, va A,. Cac nguyén tu sdt trong cytocrom co
thé (0n tai dudi dang feric Fe** hoac dudi dang fero Fe'*.

Dang feric khi nhan thém moét dién tu thi chuyén sang dang fero. Dang fero cua
cytocrom ¢6 thé nang cao hon dang feric nén nang lugng di kém thco cung di¢n tu
ma vao phan tu dang fero. Dién tit dugce truyén qua mot loat cytocrom. Hydro chuyén
dich tir vat mang hydro nay sang vat mang khac. Ci mdi cytocrom dang fero k& ticp
sau, lai ¢4 muac nidng lugng thap hon cytocrom phia trudc, cho nén ¢é mét nang luong
duoc giai phong mbi khi ¢6 chuyén dich dién tu. Dén cudi day thi cytocrom chuyén
giao dién tu truc ti€p vao nguyén LU oxy, tao ra oxy ion hda két hop voi céac ion hydro
tao thanh nudc. Cd mbi budce di trong 10 trinh d6 thi lai giai phong mét luong nho
nang luong.

Ta bi€t ring néu NADH, gip truc tiép va phan dng truc ti€p voi oxy, tao ra 52
kcalo:

NADH, + %Oz — NAD + H,0 + 52 kcalo/mol

thi toan b nang luong d6 dugc giai phdng dudi dang nhiét ma co thé khong dung dé
tdng hop ATP duoc. Nhung ncu hudng theo con dudng diy chuyén vén chuyén di¢n
tu, thi vln téng luong nang luong d6 duoc giai phong, nhung giai phdng tung budc
nhé mot, theo dan tung budc chuyén dich dién ta. Mbi khi nang lugng giai phong
trong budéc nho do, thi phan dng giai phong nang lugng lai duge ghép song hanh voi
tong hop ATP, th¢ 1a € bao ¢6 moOt phuong thic chuyén dich ¢é hiéu luc cao dé
chuyén dan héa ning dén ATP. Phan dng cudi cing cua day chuyén la cac ion hydro
gap ion oxy, thi cing chi giai phong luong nho nang luong vi thé ning ndm trong
NADH, da dugc giai phéng dan qua cac budc trudc roi.

5.4. SU DUNG NANG LUONG
5.4.1. Cac dang nang lugng trong co thé

Hoéa nang chda trong cac loai thic an glucid, lipid, protein la nguoén nidng luong
cua co thé. Co thé tiéu hda,chuyén hoéa cac chdt thanh glucose sin sang phan giai cho
ATP, va thanh glycogen la dang du trit cua glucose. Phan I6n nguén nidng lugng du
trit trong co thé la dudi dang md trung tinh, mét gam md cho 9 calo trong khi mot
gam glucid hodc protein chi cho khoang 4 calo. Protein la thanh phan cdu tric co thé,
nhung khi can cing c¢6 thé phan giai cho nidng luong dung thuc hién cong.
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Phan ti ATP mang ning lugng thuc hién cong, hoan thanh cac chdc nang cia t&
bao. T& bao thuc hién céng héa hoc tao cac day ndi peptid gita ciac acid amin trong
qua trinh téng hop protein. Tuy loai acid amin ma méi mol cin tu 500 d€n 5000 calo
dé t6ng hop. Ngoai ra ATP con cho ning lugng téng hgp cac chét trong co thé: tai
tao glucose U acid lactic, téng hgp acid béo tut acetyl coenzym A, tong hop cholesterol,
cac phospholipid, cac hormon, t6ng hop uré la dang dao thai ammonia (NH;) rat doc
cho co thé, dudi dang khong doc, v.v. .

Ning luong cia ATP con dung thuc hién céng co hoc. ATP phéan giai, cho néang
lugng co co khi van dong.

Ning lugng cua ATP con dung vdn chuyén chdt qua mang té bdao, nhu dua K" vao
trong (&€ bao, dua Na' ra ngoai t€ bao, thai H' ra khoi t& bao 6ng théan, v.v. Can c6
nang luong méi dua duge cac chat di nguge bac thang dién héa nhu dua chat tir chd
nong do thip lén chd ndng do cao.

Ning luong dung cho tuyén bai tiét bao gdom viéc tong hop céc san phdm bai tiét
va viéc van chuyén nudc va cac chat bai ti€t ngugc bac thang dién hda, thi du bai tict
nudc bot la dua nudce di nguoc bic thang ap suiit thim thiu.

Truyén xung dong trén day than kinh cang cin niang lugng vi xung dong la su lan
truyén di¢n th¢ hoat dong doc theo mang soi thin kinh, ma mudn c¢é dién thé thi can
vin chuyén cic ion duong ra ngoai mang nguoc chi¢u su hiap din cia cac ion Am bén
trong mang soi truc than kinh.

5.4.2. Ca thé tiéu dang nang lugng

Moi mat hoat dong cta co thé déu can phai tiéu dung nang luong.

t

Chuyén héa co s¢ 1a mic tiéu dung nang luong toi thi€u d€ duy tri su sdng du lic
dé co thé khong tiéu héa, khong cu dong (nam nghi). D6 l1a nang luong dung cho tim
dap, cho co ho hdp thuc hién dong tac tho, va cho than tao nudc tiéu.

Khi vin co, cong co hoc thuc hién 1a do hda nang tu diy ndi giau nang luong cua
ATP chuyén sang. Khi diéu nhiét cing cin nang luong, troi lanh thi tén nhiét nang
dé sinh nhiét chéng lanh, trdi néng thi t6n nang lugng san xuédt va bai ti€t mo hoi.
Khi tiéu héa can c6é nang lugng phan giai cac phan tu thie an, hap thu chat dinh dudng
vao dong mau. Trén ddy 1a phan nang luong dung duy tri su s6ng cua co thé.

Co thé tré dang phdt trién con can thém nang lugng du so vai co thé trudng thanh,
dung dé t6ng hop protein va tdng hop mod xuong phat trién co thé. D€ duy tri noi
giong, phai thuc hién chitc ndng sinh sdn, ba me mang thai khong nhitng cin mot lugng
thic an du d€ cé nguyén li¢u tao lap mét co-thé moi, ma con can mot nang lugng du
dé tao 1ap nhiing lién k&t peptid va nhiing lién két héa hoc khac trong qua trinh tdng
hop protein va tong hop bd xuong dda bé, t6ng hop xap xi 4 kilogam thai va nhau.

85



5.4.3. Do mic tiéu dung nang lugng
Do muc tiéu dung niang luong ¢d nhi¢u dng dung thuc hanh y hoc.
Cac phuong phép do

Phép do nhiét luong truc tiép diung mot budng cich nhi¢t, ddi tugng duge do O hin
trong budng do6. Tat cacicdang nang luong cudi cung déu thoai hda thanh nhiét, nhiét
co thé¢ lam ndéng dong nudc chay qua phong, tu do tinh duge lugng nhi¢t da toa ra,
roi doi sang nang luong da tiéu dung thco don vi calo ). D& ching minh nguyén 1y
thu nhat cia nhi¢t dong hoc trén co thé séng (hda niang thic an tri hda niang chat
thai, bing c4c dang nang lugng da tiéu dung trong co thé, va bing lugng nhict thai ra)
nguoi ta da thuc nghiém dai ngay va can thic an cing nhu chat thai (phan, nudc ticu).

Thuc nghiém da xac minh sy ddng didn cda nguyén ly bao ton ning luong, nang
luong khong tao ra, khong mat di, chi chuyén dang ton tai. Nguyén ly do dng dung
cho th& gidi vo co cing nhu cho co thé phidc tap nhu con nguoi. Phép do truc ticp
ké trén 1a phic tap, cong kénh nén chi dung nghi¢n ciu khoa hoc trong sd it trudng
hop. Trong thuc hanh gid sdc khoe con nguoi, co cic phuong phédp ticn dung hon.

Phép do nhiét luong gidn tiép dua trén co s¢ "duong luong nhiét" cua oxy, c¢o dd
dung rit cao vi trén 95 phan tram ning luong 1a do phan dng thic an vai oxy. Khi 1
lit oxy chuyén hoa vai glucose thi giai phdng 5,01 calo nang luong, vai tinh bdt cho
5,06 calo, vdi md 4,70 calo, con vai protein la 4,60 calo. Vi khdu phan trung binh,
cir 1 lit oxy tiéu thu trong co thé thi gidi phong 4,825 calo, tri s6 4,825 calo la duong
lieong nhiét cua oxy. N&u trong luc do co thé chi chuyén hoa glucid, hodc chi chuyén
hoa md (hiém) thi két qua ¢ the sai hut hodc sai du chung 4 phin tram. Trong thye
hanh, coi do la sai nhd bd qua dugc.

Mdy do chuyén héa thong dung lau nay i may thi€t ké theo nguyén ly do thé tich
thg (spirometer theco nguyén ly volumetry). Vi vay ¢é nguoi goi la mdy do ho hdp hay
do thong khi (spirometer) ( Hinh 4-9). May ¢6 mdt chudng Gp I¢n thung nudc, trong
chudng ¢6 oxy, dng dan dé tho vao trong chuong. DGi tugng hit vao thi chuéng ha,
thd ra thi chudng déang 1én, ghi thainh mot do thi. Dudng chéan dé thi chénh léch din
th¢ hién mic tiéu thu oxy vi co thé lién tuc ticu thu oxy trong chuong, trong khi
carbon dioxid nha ra thi dugc hdp thu vao voi soda. Chi cdn do trong 6 phut, réi tu
mdc chénh léch cioa chian do thi hd hap, tinh ra sd lit oxy tiéu thu trong 1 gio (= 6
phat x 10), va nhan voi duong lugng nhict cua oxy, ta ¢6 sd calo ndng lugng ma co

thé da ticu dung.

(*) O day chinh 1a kilocalo, co nuwoc vit la "kcalo”, co nudre vigl "Calo", & ta nhirng thap ky qua nhi€u 13i liéu
quen vigt calo va hiGu fa kilocalo.
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5.5. CAC YEU TO ANH HUONG DEN TOC PO CHUYEN HOA

Van dong bap co

Vian dong bip co la yéu t6 manh nhat lam tang mic chuyén héa. Co t6i da mot co
bat ky ¢6 thé lam ting mac chuyén hoa (sinh nhi¢t) Ién gdp tram lan lac nghi, nhu
th¢ duoc vai gidy. Hoat dong toan co thé thi ¢6 thé tang chuyén hoa gap 50 lan trong
vai gidy, roi gip 20 lan trong nhiéu phat ¢ mét luc si ¢o rén luyén.

Nhu cau nang lugng dai thuong

Mot ngudi nang trung binh 55 kilogam, nam yen subt ngay, tieu dung chiing 1-100calo.
An vii ticu héa can thém chimg 180 calo, nhu vay la ndm va an vira phai thi tiéu dung
chung 1600 calo. Ngoi trén ghd thi ticu dang 1800 d&n 2000 calo. Lay s6 tron, muc

chuy¢n hda du song nhe nhang 1a ¢d 1800 calo mot ngay.

Lao dong

Lén thang gac trong it phat cin niang lugng chiing gdp 17 1an so voi ndm nga. Mot
ngay lao dong chan tay dung khoang 5000 - 6000 calo, tic la ¢d 3 - 4 1an chuyCn hoéa
co sO.

Tac dung doéng luc dac hiéu cua protein

Sau ba @n nhicu glucid hodc md, mudc chuyén hda ting chung 4 phan tram. Sau
bla an nhi¢u protein, chuyén hoa tang trong mot gio thi dat miac t6i da la 30 phan

tram cao hon lic nghi, va kéo dai muac tang d6 trong 3 t6i 12 gio. D6 la tac dung dong

luc dac hiéu cua protein, nguoi ta .
cho ring tac dung do do nhicu yéu > |
t6, ma chu yéu la do mot s6 acid ]
. ~ - » P - b Y 50
amin gay tang phan dng hoa hoc ¢ %\ "
t€ bao. 46
S
Tudi N 42
X
i én héa co s§ tang tr “u o
Muc. c.huyen‘ oa~c g y Nom
sau khi sinh dén quidng 2 tudi thi g %
giam dan cho dén gia (Bing | — 1 \'é' 54 M
vid Hinh 1 - 12). g %2
30
Hormon gia 3
giap ™0 5 10 15 20 25 30 35 40 45 %0 55 60 ¢5 10 75 8
Khi tuyén bai ti€t thyroxin téi da, a7 (nain)
thi du trong b&nh Basedow, chuyén Hinh 1-12. Chuyén hod cor s& theo gi¢i va tudi.
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hoa tang 50 dén 100 phan tram. Khi khong bai tiét hormon tuyén gidp (mat tuyén,
suy giap ndng) chuyén héa giam chiing 40 phan tram.

Hé giao cam va su sinh nhiét khong run

Nhitng xung dong cua hé giao cam gay giai phong adrcnalin va noradrenalin lam
tang mdc sinh nhiét ma co khdong run (khéac su run sinh nhiét trong phan dng khi bi
rét) goi la su sinh nhiét khong run.

Bdng 1-1. CHUYEN HOA CO SO NGUOT VIET NAM

' Tubi Nam N& Tubi Nam Nir
45 564 534 25 390 36,1
65 55,1 51,1 26 385 378
85 525 49,1 27 38,1 373
10 496 473 28 394 376
11 478 472 29 380 376
2 48, 457 30-34 39,1 36,1
13 46,7 446 35.39 384 375
14 446 429 4044 392 366
15 435 424 4549 392 362
16 420 395 50-54 388 360
17 422 390 55-59 369 366
18 416 389 60-64 379 368
19 40,1 382 6569, 387 360
20 415 377 70-74 366 356
21 405 373 75-79 . 345 352
22 393 374 80-84 359 .
23 396 372 85-89 354 -
24 385 377 90-110 336 332

Hormon tang truéng GH va hormon sinh due nam lam tang chuyén héa 15 dén
20 phan tram nhung hormon sinh duc ni tac dung khong ré.
Khi hau: nguoi dan vang nhiét ddi c6 chuyén hoa thiap hon vang 'b.z'mg gia dia cuc
chiing 10 dén 20 phan tram ,dd 12 sy thich nghi cua tuyén giap.
Gidc ngu binh thuong lam giam chuyén héa 10 - 15 phan trim do giam truong luc
co va giam hoat dong than kinh giao cam.

Suy dinh dudng kéo dai, lam giam chuyén héa 20 - 30 phan tram. 0o giai doan
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cudi cua nhicu bénh, trang thai suy dinh dudng lam giam chuyén hda, thim chi giam

~ nhi¢t do than thé trudc lic chét.

5.6. CHUYEN HOA CO SO

Chuyén héa co sd (CHCS) 12 mic ticu dung niang lugng t6i thiu trong diéu kién
co s0. Dicu ki¢n co so 1a diéu kién co thé nghi ngoi hoan toan, khong van co, khong
ticu hoa, khong diéu nhiét, va vin dang thac. Diéu kién co s dugc cu thé hda trong
ldc do chuyén hoa nhu sau: (1) chua dn gi tir it ra- 12 gio dong ho; (2) do budi séng
sau mOt dém ngua yén tinh; (3) khong van co, khong hat thude truée d6 1 gio, tir nha
di xe d&n phong xét nghiém: (4) khong suy nghi hodc cang thing dau 6c trong lic do;
(5) nhiét do phong tr 20°C dén 26°C.

Ghi két qua: k&t qua do chuyén hda co s¢ (CHCS) la s6 kilocalo tiéu dung trong
mdt gid, cho mot mét vudng dién tich than thé (kcalo/gib/mz) quy thanh phan tram
tang giam so voi s6 binh thudng. Cac toan do6 gidp tinh dién tich than thé va tinh két
qua nhanh chéng. Tri s§ binh thudng theo gidi va theo tudi da dugc nhiéu tac gia Au
My nghién cidu, s6 liéu cua Fleisch tdng hop tir s6 liéu goc cua cac tic gia co uy tin,
la bang s6 duoc st dung nhieu nhéat (Hinh 1-12). S6 liéu trén ngudi Viét Nam tu 50
tudi trd xudng khong khac biét dang k€ so vdi sO liéu cua Fleisch (Bang 1-1).

Ung dung ciia do CHCS trong nhiing thap ky qua la da gép phan chin doan bénh
tuyén giap qua danh gia tac dung ngoai vi cua hormon giap. Ngay nay xét nghiém hda
sinh va phong xa da dinh lugng duoc hormon giap va cho s6 liéu cung hinh anh c6
gia tri vé chdc nang giap, nén khong do CHCS chédn doédn bénh tuyén gidp nita. Tuy
vay, do CHCS con ich 1¢i khi: (1) khong tién xét nghiém phong xa sau khi dung iod;
(2) tham do kha nidng md hodc ddi thude. Hién nay ¢6 may do CHCS xéch tay, nhanh
gon, khong phién ha, dua trén nguyén ly do do din dién cia mé.

5.7. PIEU HOA CHUYEN HOA

Cac phan dng trinh bay trén déu cé thé ti€n hanh dong thoi trong mét t€ bao.
nhung t6c d¢ va hudng dién bién mdi phan dng thi ludn c6 bién déi. C6 hai yéu to
truc ti€p anh huong dén téc do phan dng, 1a ndng dO cic co chat trong t€ bao, va
hoat do cac men cua t€ bao.

Phai ¢6 sén co chat, thi phan dng mdi dién ra. Tinh thAim cda mang va hoat dong
cua cac hé van chuyén, ¢ anh hudng dén lugng nguyén liéu bén trong t€ bao. Cang
¢6 nhiCu co chit, thi t6c do phan dng cang tang, cho t6i khi men da bao hoa co chit,
tr d6 phan dng la dat mdc t6i da.

Ta hay xem xét phan dng phosphoryl oxy hoa duoc digu hoa nhu thé€ nao, va chiu
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-anh huong thé nio cua chuyén hoa glucid va lipid. Qua trinh téng quat ctia phosphoryl
oxy hda chu y&u la mot phan dng khong dao nguoc:
NADH, + 3 ADP + 3 Pi +%OZ—>NAD + 3 ATP + H,0

Toc do phan dng tong quat phu thudc vao nong do cac co chdt NADH,, ADP, Pi
va O,. Chi mot trong bdn thi co chét thi€u, thi phan ung khong xay ra. Thong thuong,
t& bao c¢o du oxy nén nong d0 NADH,, ADP va Pi la nhiing y¢u t6 hang dau quyct
dinh t6¢c do chung. NEu ¢6 céac chat do voi ndng dO cao, thi 1€ bao tiéu thu luong 16n
oxy va phan ung dién bién nhanh. Néu mot trong ba co chit ¢6 nodng do thap, thi phan
ung cham, oxy dugc ticu thu it.

Tong luong ATP va ADP trong mdt t& bao thudng c6 gia tri hing dinh, tong luong
NAD va NADH, cing viy. Khi nong d0 ATP tang, thi nong d0 ADP giam vi ADP
dung dé tao ATP. Voi NADH, va NAD cing vay khi NADH, tang thi NAD giam.
Gia tha mot t€ bao ¢o du luong glucose va acid béo, ¢d thé duoc phén giai cho ning
luong tdng hop ATP. Ta hdy xem xét muc tiéu thu oxy o t€ bao dé tong hop ATP.

Tdc do t& bao dung ATP dé t6ng hop cac chit, dé co co, vin chuyén tich cuc, la
tuy thco moi trudng doi hai ¢ t¢ bao. Khi co co, niang luong chuyén tit ATP sang soi
co, va ATP phan giai khién cho moi truong ¢é luong 16n ADP va Pi. Theo dinh luat
tac dung khoi luong, dicu d6 lam ting toc dd phosphoryl oxy héa va tang ti¢u thu oxy
mién 1a c¢o cung cdp du NADH,.

Nong do so sanh gita ATP va ADP ciang anh huong t6i toc do chuy&n héa glucose
va acid béo. Ta nho ring trong dudng phan, ATP dugc hinh thanh tu ADP qua
phosphoryl héa co chat. Trong di¢u kié¢n co thé nghi ngoi, khi nong do ADP thép, toc
do phan giai glucose do dé cing thap tuong ing. Vi ATP duoc dung tong hop glycogen,
va ATP ¢6 nong dO cao khi nghi, nén lic nay tong hop glycogen uu thé hon phan giai
glucose. Nhu vy la ham lugng ATP va ADP anh hudng 1én hai con dudng chuyén
noa dé qua nguyén ly tic dung khdi lugng.

Khi nghi ngoi, t6c do phosphoryl oxy héa cham, do d6 NADH, chuyén thanh NAD
cing cham theo. Ham lugng NADH, t€ bao cao, con NAD thdp. Vi NAD la mgt co
chat trong duong phan, NAD thap thi phan giai glucose cham, cing giéng nhu ADP
thdp lam glucosc phan giai cham. Tac dung NAD lén phan giai acid béo cang theo
hudng d6. Liac nghi, ATP va NADH, déu ¢6 nong do cao nén thic day tong hop acid
béo. Lic hoat dong, nong d0 NADH, giam va NAD tang lam phéan giai acid béo va
phan giai glucosc.

Toém lai, ta thdy nong dé tuong doi ATP so voi ADP, va NADH, so voi NAD, c6
anh hudng dén mot s6 con dudng chuyén hda, 1a do thong qua nguyén ly tdc dung
khéi leong. Khi nghi, ticu thu oxy thap vi nong do ADP (¢ bao thap. Nong do0 ADP
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thap dong thoi ATP va NADH, cao, dua t& bao vao con dudng tong hop glycogen va
acid béo. Khi hoat dong, nong d0 ADP tang lam tiéu thu oxy tdng, trong khi nong do
ATP va NADH, thap ¢6 tic dung thic ddy phéan giai glucose va acid béo.

Sau tac dung khoi luong, 1a hoat dé men trong t€ bao c¢6 anh hudéng dén t6c do
phan ung. Téng s6 phan 14 men phu thudc vao t6c do tong hop protein, mot khi phén
11 men da hinh thanh thi hoat do cia né con phu thudc vao mot sé yéu t6 anh hudng
dén su phan dng cua co chit déi voi trung tdm hoat ddng cha men (active site, con goi
12 vi tri hoat dong). N&u nhicu loai co chit cung phan dng vdi mot men, nong do cao
cia mot co chit A chdng han ¢6 thé lam giam tac dung men 1én co chat B do trung
tam hoat dong d6 bi co chiat A nong do cao chi€ém chd nhiéu thoi gian.

Co6 truong hop c¢6 mot phan ta gén chat vao trung tam hoat dong cia men, lam
men nay khong con tic dung voi co chat binh thudng nda. Lai ¢6 khi mot phan
bam vao men nhung khdng bam vao trung tam hoat ddng, ma vao mot noi khéc, gay
bién doi hinh dang protcin men. Cac hi¢n tuong dé goi la tuong tac doi hinh (allosteric
interactions) c¢6 th¢ lam thay déi hoat do men.

Cé truong hop nong do san phdm cudi cung cia mot con dudng chuyén hoa da
tang cao va ¢d tac dung dc ché qua trinh ti€p tuc tao san phdm, do d6 t€ bao c¢o thé
dua co chit dau diy di vao mot con dudng chuyén hda khac. Day 1a mot co ché didu
khién ngiroe (feedback) dc ch€ mot chudi phan dng men, co ché nay phat huy tac
dung khi nguy¢n ly tac dung khdi lugng khong ¢6 kha nang kiem ché t6¢ do phan dng,
mot khi san phdm cudi cung c6 ndng do qua cao.

6. DIEU NHIET

6.1. THAN NHIET

6.1.1. Hing nhiét va bién nhiét

Nhiét dé than thé, goi tét a than nhict, [a mét tri s6 hiing dinh & cic dong vat cao
cdp nhu Nguoi, 16p C6 vi, 16p Chim. Vi vay cic dong vat nay goi l1a dong vt hdng
rhiét hodc con goi la dong vat mau néng. Con cac dong vat thap hon, nhu 16p Ludng
the, Iop Bo sét, 16p Ca, goi 1a dong vat bién nhiét (poikilotherme) vi than nhiét cua
chung bi¢n ddng thco nhiét dd méi trudng.

Co thé ngudi ¢c6 mot co ché hoan chinh git nhiét do than thé n dinh, bao gom
cdc hien tuong vat ly trao déi nhict, cic qua trinh héa hoc sinh nhiét, dugc di¢u hoa
qua h¢ than kinh trung uong.

6.1.2. Nhiét do trung tam va ngoai vi

Ngudi ta phan bi¢t nhiét do trung tam va nhiét dd ngoai vi.
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Nhiét dé trung tam 1a nhiét do O cac phan sdu trong co thé nhu gan, nio, cic tang,
v.v. Nhiét d6 do rat 6n dinh quanh tri s6 37°C. Nguoi ta con goi nhiét d0 trung tam
Ia nhiét do phdin [6i co thé. Nhiét do trung tam co6 thé dao dong tu 36°C dén 37,5°C
vin coi 1a binh thudng nhung con s6 tu 36,5°C dén 37°C la hay gap nhat. Do & truc
trang tri s6 nhiét d¢ cao hon ¢ miéng chiung 0,5°C, do 6 nach thap hon miéng chiung
0,5°C, do budi chicu nhiét do cao hon budi sang chiing nia d9. Trong nhiing diéu
kién rat dac biét nhu dang van co rdt manh nhiét d¢ truc trang c6 thé 1én tdi 38 -
39°C tham chi 40°C,con 6 moi truong lanh thi nhiét do truc trang co thé xudng 36°C.

Nhiét do ngoai vi coOn goi la nhiét do da hay nhiét d§ phdn vo co thé thi ludn ludn
bi€n dong theo nhiét d0 moéi trudng, va thip hon nhiét do trung tam.

6.2. QUA TRINH SINH NHIET

Sinh nhiét 1a do chuyén hda, tac 1a do cac qua trinh phan dung héa hoc ¢ t€ bao.

Nhiét la san phim phu cua chuyén héa. Su diéu hoa chuyén héa nang luong sinh
nhiét con goi 1a diéu hoa hoa hoc doi voi nhiét do than thé. Cé cac loai qua trinh
sinh nhiét sau day: (1) chuyén héa co s0 6 moi t€ bao; (2) chuyén hda ting thém do
co co, ké ca lao dong, thé duc thé thao, va run co khi bi rét; (3) chuyén héa ting
thém do tic dung thyroxin; (4) chuyén héa ting thém do kich thich giao cam bao gom
cac xung dong than kinh giao cam dén t€ bao, va tac dung adrenalin va noradrenalin,

(5) chuyén hoa tang thém do ting nhiét do cia chinh céc t€ bao.

6.3. QUA TRINH MAT NHIET

Néu nhu sinh nhiét 1a qua trinh héa hoc di€n bién trong co thé (chuyén héa o t€
bao) thi mat nhiét 1a cac qué trinh vat Iy cia co thé ti€p xdc vai moi trudng.

Mait nhiét c6 hai budc chinh, budc mot 1a chuyén nhiét ti phan "16i" ra phan "vo"
& phan ngoai co thé, va budc hai la su chuyén nhiét ti mat da phan "vo" ra moi truong

xung quanh.
6.3.1. Diac di€m cdu tric co thé

Thién nhién da tao cho cac dong vat hing nhiét, it ra 12 hai cdu tric ¢6 thudc tinh
thuan 10i cho vié¢c co thé gitt nhiét lai co thé hay thai nhiét khoi co thé tiy nhu cau,
do 1a 16p cach nhiét va hé tdéa nhiét.

Ldp cdch nhiét bao gdom da, cac mé dudi da, mo dudi da trong d6 md 1a chat cach
nhiét tot nhit vi d6 din nhiét cia md chi bang mot phan ba cac mé khac. Binh thuong,
khi da khong ¢ trang thai gian mach déil’mg ¢6 nhiéu mau mang nhiét ti ndi tang ra,
thi 10p cach nhiét c¢6 hiéu lyc bang quang ba phan tu hiéu luc mét bo quin 4o thuong.
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Lop cach nhiét cua dan ba (ot hon dan dng vi 16p mo dudi da day hon.

Gau va ca voi 0 Bic cuc ¢6 16p md dudi da rdt day hon gdu va ca voi 6 ving d&m-
ap. ’

Nho ¢6 16p cach nhict, bé mit da ¢6 thé ¢6 nhi¢t do thap xudng xdp xi nhu khong
khi moi trudng, 0 20°C chéng han, ma nhi¢t do trung tam vin dé dang duy tri xung
quanh 37°C.

H¢ toa nhiét, va dong mdu mang nhigt tie trung tam ra lop da: N&u nhu 16p cich
nhiét tac dung nhu mot cau tric thu dong, ¢6 thudce tinh don thuan va it bién doi la
ngin tro su trao doi nhiét, thi h¢ oa nhi¢t 1a mot h¢ théng nang dong dicu chinh
dong mau tu trung tam ra ngoai da. Dong mau nay dugc dicu chinh tang giam khong
thco nhu cau nudi dudng co thé, ma theo nhu cau gid nhi¢t hay thai nhict.

C6 nhi¢u mach mau di ¥ bén trong co thé, xuyén qua l0p md dudi da cach nhiét,
phin chia ching chit ngay sat duéi mat da. Dic bi¢t quan trong trong sé nay la céac
bui tinh mach kb4 day dic ngay dudi da va nhan mau ti cac mao mach di thing qua
cac mach néi thong dong tinh mach ma vao bai tinh mach. Céac cau trac nay co thé
thay doi luu luong mau chay rdt nhi¢u, tu chd khong dé chay mau qua, dén muc cho
lot qua t0i 30 phan tram luu lugng tim. Ngoai ra cdc cdu truc nay rdt phat trién o
nhitng phan co thé phoi ra ngoai troi, nhu ban tay, ban chén, vanh tai. O nhiét do
khong khi 24°C, h¢é mach nay co nho hoan toan, hé s6 din nhiét cia h¢ thdng nay la
1 don vi, & khong khi 43°C hé mach nay gian rong, hé s6 din nhiét Ién 7 don vi. Voi
h¢ théng nay, da 1a mot vat toa nhiét, va dong méu mang nhiét tu trung tam co thé
ra mat da (tu 16i ra vo) ¢6 thé giam khi can gitt nhi¢t,va tang khi can thai nhiét. Luu

luong dong mau chiu su dicu khién cia hé thin kinh gibo cam.
6.3.2. Co sd vat ly hoc cua thai nhiét ¢ da

Cac hién tuong vat ly thai nhict tu da ra moi trudng xung quanh 1a bac xa, dén
nhiét va bay hoi.

Biéc xa nhiét la su phat ra tia ndng hong ngoai la loai song dién ti, tia hong ngoai
nay mang nhiét ti vat cé nhiét do cao nhu da nguoi 0 30°C, dén vat ¢o nhiét do thap
hon nhu tudng, do dac ¢ 20°C. Mot ngudi khong quin 4o ngdi trong phong mat cé
thé buc xa t6i 60 phan tram tdng luong nhi¢t minh sinh ra. Bic xa chi phu thudc nhiét
dd da va nhi¢t do do vat xung quanh va o cach xa, khong phu thudc vat ti€p xdc voi
da nhu khong khi. Khi do vét ¢6 nhiét do cao hon da thi cac vat d6 bic xa nhiét vao
trong co thé.

Ddn nhiét 1a sy truyén nhiét truc ti€p ti mat da sang vat ti€p xic véi da. Da cé thé

ti€p xic voi khong khi, hodc voi nude khi ngdm minh trong nudc, hodc vdi vat ran
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nhu khi da dung cham vao ban, ghé, tuong, v.v. Troi nGng ngudi cdi trin trong nha la
lam tang din nhi¢t sang khong khi, va cdi trin ndm san gach hoa la 1am tang din nhict
sang san. Binh thuong, mat nhiét do dan nhiét chi€ém 18 phin tram lugng nhiét co thé.
Thai nhiét bing ddi leu 1a mot bién thé cua thai nhi¢t do din nhi¢t, vi thuc chit do
la din nhiét tu da sang khong khi va ngay sau dé khong khi d6i luu (tdc 14 khong khi
chuyén ché, thanh gio) dua khi nong ra chd khac va c6 khong khi mat lai dén tiép
xic vai da. Quanh co thé ludn ¢6 dong doi luu nho vi khong khi ti€p xdc vai da nong
[én trd thanh nhe va bdce 1én cao dé ¢6 mét lan khong khi khédc con mat dén thay thé.
Khi ¢6 gi6 thi gio ¢6 tac dung doi luu rdt manh, lam nhanh chdéng thai nhi¢t do dai
luu. O tS¢ do thap thi hiéu luc lam lanh cia gié xdp xi ti 1& voi cdn bédc hai ciia van
tdc gio. Thi du gio thdi vai van t6¢ 2 mét/1 gidy so vOi van 0c 0,5 mét/1giay 1a van
t6c nhanh gap 4 thi hi¢u luc lam lanh chi gip 2 lan vi cin bac hai cta 4 thi bing 2.
Khi co thé ngdm nudc thi su truyén nhict va doi luu nhiét nhanh hon rat nhiéu so voi
0 khong khi, vi ti nhiét cua nudc cao hon cua khong khi rat nhicu lan.

Bay hoi la phuong thic thai nhiét dac bi¢t ich loi cho co thé khi nhi¢t dO moi
trudng cao hon nhi¢t do da vi lic nay nhiét khong thé qua buc xa va din nhi¢t ma
toa ra khoi co thé, tham chi nhiét tu khong khi va wr cac vat thé con chuyén vao co
thé. MOt gam nudc bay hoi trén mit da lay di 0,58 kilocalo nhi¢t. Khi co thé khong
ra mo hoi van ¢o bay hoi khéng cdm thdy, do 1a bay hoi qua da va qua phdi. Phuong
thdc thai nhiét nay chi€m trung binh 22 phin tram lugng nhiét va 1a su thai nhi¢t bat
budc, co thé khong diéu chinh theo nhu ciu di¢u nhiét duge. Nudce bay hoi nay la do
lién tuc khuéch tin cac phan ti nudc qua da va qua cac bé mat ho hdp. Su mdt nhiét
do bay hoi md hoi c6 thé dugc co thé dicéu khién cho tiang giam theo nhu cau thai
nhiét tuy nhiét dé moi truong. O moi truong khong khi co nhiét do cao thi bay hoi la
co ch€ duy nhat dé thai nhi¢t. C6 ngudi dan vang lanh bj tat badm sinh khong ¢6 tuyén
mo6 hoi, nguoi d6 dép dng voi khi hau lanh rdt t6t, nhung néu sang ¢ xd nhiét ddi ¢
thé bi chét vi khong ra mo hoi thai nhiét, va nhi¢t do ting dan cho dén khi bi say

néng va chét.
6.4. CAC CO CHE CHONG NONG

Tuyén mo6 hoi nhan céc soi than kinh giao cdm tiét cholin. Phan 16n cic tuyén mo
hoi khong nhan cac soi than kinh ti€t noradrenalin, tuy vay cac tuyén lai chiu tic dung
kich thich cua cac hormon adrenalin va noradrenalin trong méau. Diéu sau cung nay
14 quan trong vi khi co thé van dong thi tuyén tay thugng thin tiét ra hai hormon dé,
ding vao ldc co thé dang can thai luong nhiét du do van co tao ra.

Co ché bai ti€t mé hoi

Tuyén mo6 hoi hinh dng, ¢ hai phan la phdn bii (6ng cuén) 6 ha bi la phan tiét

94



mo hoi, va phin éng (Ong dan thing) di xuyén qua 10p bi va bi€u bi. Phan bii tiét ra
mot chat 1ong goi 1 dich diu, khi dich nay di qua Ong din ra ngoai thi nong do va
thanh phan dich thay ddi thanh md hoi. Dich diu c6 thanh phan rat gidng huyét tuong,
chi khac la khong c6 protein. Khi dich dAu chay qua phan 6ng din ra ngoai thi céc
jon natri va clorua duoc hap thu lai mot phian. O ngudi dan xd lanh nong d¢ natri va
clorua con tuong ddi cao trong mo hoi, tuy vdy mic d0 mét cac ion d6 khong nhiéu
vi luong mo hoi khong 16n. Khi ngudi xi lanh ¢ mot thoi gian & moi trudng ndng, co
thé thich nghi vdi nong do hai dicu, mot 1a ti€t nhiéu mé hoi, hai la cac ion natri va
clorua dugc t4i hap thu nhiéu hon trong lic dich dau di qua 6ng din. Su thich nghi
cho phép co thé chdng néng hié¢u luc hon (nhiéu mo hoi bay hoi thai nhiét), dong
thoi tit ki¢m natri va clorua trong diéu kién mit nhiéu mo hoi. Su ti€t kiém natri nay
thuc hi¢n duéi tiac dung cua aldosteron la mOt hormon cua vo thuong than. Nguoi xd
lanh moi sang ¢ x néng bi mat rat nhicu mo hoi va mit mudi theo mo hoi. Sau thoi
gian thich nghi thi chi mait it mo hoi, va mo hoi ¢6 ham luong mudi thip. Nguoi Viét
Nam thich nghi lau doi vai khi hau nong, ¢6 ham luong mudi trong mo hoi thap hon
nguoi xd lanh, va trong cung mot hoan canh nhiét do cao nhu nhau, thudng tiét mo

hoi it hon nguoi xd lanh.
Tiang thong khi thai nhiét

Mot s6 loai dong vat thap cd rit it kha ndng thai nhiét ¢ bé mat da vi c6 long va
vi ¢O it hodc khong ¢6 tuyén mo hoi. Cac loai d6 phat trién co ché tiang thong khi
thai nhi¢t nhu sau. O vang dudi doi c6 trung tam thong khi (panting center) cO lién
h¢ mat thi¢t voi trung tam diéu khién thd (pneumotaxic center) ¢ ciu ndo. Khi mau
¢O nhi¢t do cao [én thi tac dong khién trung tim tang thong khi phat xung dong lam
tang luu luong tho. Day la hién tugng tang thong khi (hai nhiét khac vai tang thong
khi 1ay oxy. Tang thong khi 14y oxy khi van co ndng, thi ting ca tan sé tho lan bién
d6 tho. Nguoc lai tang thong khi thai nhiét phai sao cho chi tang dong khi qua lai d¢
tang mac doi luu va bay hoi thai nhi¢t ¢ niém mac duong ho hip trén, nhung dong
thoi phai khong tang trao doi khi ph€ nang kéo sé gy rdi loan thang bing toan kiém
cua co thé. Do dé trung tam tang thong khi thai nhiét (con goi la trung tdm thd hon
hén, tho doce, panting center) tao mdt kiéu thd nhanh va nong. Tho nong thi khong
tang thong khi phé nang, tranh r6i loan thing bing toan kiém.

Gian mach da thai nhiét ¢ thé xay ra ¢ rit nhicu phan co thé, lam cho phan da
"d6 do 1én. Khi gidn mach hoan toan, lugng nhiét thai ti trung tam ra mat da c6 thé
t6i gdp tam lan lic thudng. Gian mach 1 do dc ché céc trung tam thin kinh giao cam
¢ phan sau cua vung dudi doi.

Giam muc sinh nhiét do dc ché su run co va Gc ché su sinh nhi¢t héa hoc (sinh

nhiét héa hoc la su sinh nhiét dudi tac dung cua bai tiét adrenalin).
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6.5. CAC CO CHE CHONG LANH

Co thé ¢é nhieu co ch€ tiang sinh nhiét va giam mat nhiét dé chong lanh.

Co mach da do cic xung dong giao cam 0 phan sau cua viung dudi doéi, ¢ tac dung
giam mic mang nhi¢t tu trung tam co thé ra ngoai da.

Dung chan 1ong dudi tic dung giao cam lam tang bé day 16p 10ng cach nhiét cua
cac loai tha. O loai nguoi, hién tuong "son da ga" khi da bi lanh, 1a mot phan dng voi
lanh nhung khong ¢6 hiéu luc thuc t€ chdng lanh. D6 chi la vét tich con lai cia mdt
chic nang chong lanh thoi xa xua khi to tién loai nguai la khi ¢6 10ng, nhung dén nay
chdc ndang d6 da ti€n hda qua qua trinh lau dai thich nghi xa hoi ky thudt (quén o,
nha, suoi).

Run ‘co sinh nhiét la mot co ché chong lanh dudi sy dieu khién cua mot trung

tdim nadm O quang lung gilla cta phan sau cua viung dudi doi, gidp vich ndo thit ba,
goi la trung tdm run co. Binh thudng trung tdm nay bi Gc ch& boi trung tam nhi¢t o
ving truge thi - truge dusi déi,nhung tro thanh hoat dong khi nhan dugc tin hi¢u lanh
do tir da vo. Khi d6 trung tam run co phat xung dong qua cac noron, dén céc co, do
la nhiing tin hiéu khong gay co co ma lam tang truong luc toan bd céc co, khi truong
luc.vuol [én trén mdt ngudng nhit dinh thi phét sinh run. Khi run co do rét, lugng
nhiét sinh ra nhiéu tdi gdp bén lan lic thuong.
Sinh nhiét héa hoc i sy sinh nhié¢t do ting chuyén héa t€ bao dudi tic dung
adrenalin va noradrenalin trong méu, va tic dung céc xung dong thin kinh giao
cam. Co ch€ sinh nhiét héa hoc 1a su khir song hanh phan ng phosphoryl oxy hda,
tirc 1a tdch phan ang oxy hda khoi phosphoryl héa, chi ¢6 oxy héa hoan toan sinh
nhiét khong tao ATP. Sinh nhiét héa hoc lién quan rat chat ché véi mot loai md dac
bi¢t goi 1a m& nau, md nay chita nhiéu ty thé loai dac biét chi ti€n hanh oxy hda
ma khong gin song hanh vdi phosphoryl héa tao ATP. T€ bao m& nau nhéan nhiéu
s0i than kinh giao cam.

Dong vat thuc nghiém thich nghi voi lanh thi taing mic sinh nhiét héa hoc 100 dén
500 phan trim, con chua thich nghi thi chi ting mot phan ba so voi dong vét da thich
nghi. Loai ngudi khong ¢c6 md nau, it ting sinh nhiét hoa hoc, riéng tré nho, nhat la
so sinh thi ¢c6 m0 nau.

Tang tiét thyroxin chdng lanh: thuc nghiém dat lanh lén vang trude thi trude
dudi doi ¢6 tac dung thong qua tuyén yén lam tuy&n gidp ti€t thyroxin. Thyroxin lam
ting chuyén héa t€ bao toan co thé nhung theo mot co ché sinh nhiét héa hoc khac
vOi mo ta & phin trén. Nguoi ta chi biét ring thuc nghiém cho dong vat thich nghi
v6i lanh thi sau nhiéu tuin 1&, tuyén giap phi dai moi c6 co ch€ tang sinh nhiét nay.
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\B(f) doi mién vi tuyén dudi, 1&n dong quin o Bdc cyc nhicu thang thi ting chuyén hoa

¢o s0. Dan Eskimo [a thd dan ¢ Biédc cuyc ¢ chuyén hda co so cao.

6.6. DIEU HOA THAN NHIET

Di¢u hoa than nhiét, goi tat 1a diéu nhi¢t, 1a qua trinh co thé diéu chinh va can
ddi cuong do cua sinh nhi¢t va cia mit nhiét, sao cho nhi¢t do trung tam cua co the
duoc duy tri 6n dinh xung quanh trj s6 37°C. M0t nguoi khong quan 4o o trong phong
khong khi kho, voi cac nhi¢t d¢ i 0°C dén 70°C, thi phan dng nhu sau. Trong vong
15°C dén 55°C, co thé dicu nhict duoc va nhiét do duy tri quanh 37°C.Dudi 15°C hoic
trén 55°C co thé khong dicu nhi¢t ndi, sé chét vi nhiét do than thé xudng thip qua,
hodc I¢én cao qua.

Trén day 1a s6 licu thue nghiém trén nguoi Au, trong khong khi kho. Nguoi Viét
Nam do thich nghi ¢6 thé quen chiu néng hon, yéu chiu rét hon, va & khong khi am
nhi¢t déi khd chong ndng hon, nén pham vi duy tri than nhiét ¢6 thé khac daoi chat
s0 voi sG licu da din. Du sao ¢6 dicu chic chédn 1a "chi c6 thé digu nhiét trong mdt
pham vi nhi¢t do nhat dinh". Su di¢u nhi¢t dugc thyc hién hau nhu hoan toan do co
ch¢ fcedback than kinh, cdc qué trinh than kinh dicu hoa do dién bi€n 0 vang dudi
doi. Khong phai 1a mot trung tam ma la ¢6 nhicu trung tam di€u nhi¢t ndm tai ving
dudi doi.

D¢ thuc hién co ché feedback dicu nhiét, co thé ¢é nhiing b phan cam thu nhiét
(rceeptor), bo phin phat hi¢n nhiét (detector) co cac trung tam  tich hap, va céic

noron dap ung.

1

Cac receptor nhiét & ngoai vi (¢ da va ¢ mo sau)

Céc receptor nhiét (cam thu nhiét) 6 ngoai vi co thé bao gom ca cam thu ndéng va
cam thu lanh, trong do ¢6 noi s6 lugng b phan cam thu lanh nhiéu gdp muoi s6 cam
thu néng. Nhu vay su nhan biCt tinh hinh nhi¢t do 0 ngoai vi, chid yfu 1a nhan biét
lanh. Khi da bi lanh, céc cam thu lanh truyén xung dong vé trung uong gay sinh nhiét,
nhu run, dc ché tiét mo hoi, co mach da.

Co quan phat hién nhiét ¢ vang dudi déi

Phan dng dap dng dicu nhi¢t ¢6 mo hinh kinh dién cung phdn xa 5 phan: receptor
da - truyCn vao - trung tdm - truy¢n ra - co quan dap dng.

Ngoai ra, phan ung diéu nhiét lai con ¢é thé dugc phat dong do tac dong truc tiép
cua nhiét 1én khiu trung tdm 6 ndo nia. Thue nghiém voi kim nhiét ¢d dong nuGe bén
trong lam doi nhiét do kim, dat kim d6 vao cac ving cia nao, cho thdy ¢ mot ving
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kiém soat than nhi¢t 1 noi ¢6 cac nhan trudc thi va ciac nhan phin trudc cua vung
dudi doi. goi chung 1a vung trudc thi-trude dudi doi.

Vung trudc thi-trude dudi doi ¢o nhicu noron nhay cam néng, va it noron nhay cam
lanh (chung mdt phan ba) goi chung la cac co quan phat hi¢n nhi¢t (detector). Cac
detector phit xung giy phan dng di¢u nhi¢t, nhu vay l1a tac dung trung tam, khac voi
tac dung phan xa la do thong tin i cic receptor & ngoai vi (da) ‘truyén vé. Nhu vay
la da ¢o nhiing tac gia dung thuat ngi phan biét receptor ¢ ngoai vi, detector O trung
uong. DU sao ¢6 hai loai déu 1a ciac noron, va déu hoat dong nhu nhiing cam bicn
(sensor). Co tac gia goi vang trudc thi hay vang rong trudc thi-truée dudi doi la mot
trung tim diéu nhiér. Dén day da thay riing vang dudi doi ¢6 cdu tric va chiuc nang
v0 cung phong phi, da dang va phic tap tuy ching ta moi dé cap dén mot phan cua
chic nang di¢u nhi¢t. Vung dudi doi con rat nhi¢u chdc niang quan trong khac.

Phin sau cia vung duéi déi tich hgp cac tin hiéu nhiét

Phan quan trong cua cic tin hi¢u nhi¢t 1a xuat phat (U cic receptor ¢ ngoai vi (0
da) va cdc tin hi¢u d6 dong gép dicu nhiét 1a thong qua vang dudi doi, va la o hai ria
bén cua phan sau cua vang dudi doi.

Phan sau cua vang dudi doi 1a noi tich hop cic loai tin hi¢u nhi¢t. Co hai loai tin
hi¢u chinh xuat xd (i hai ving khiac nhau. Thi nhat 1a loai xudt xd (u cac receptor
ngoai vi co thé thong bao vé tinh hinh nhi¢t ¢ ngoai da, thd hai la loai tin hicu xuit
xd tu vang trudc thi-trude dudi doi thong bao vé tinh hinh nhi¢t 0 trung tam co the.
Hai loai tin hi¢u nay déu hdi tu vé phan sau cua vang dudi doi, va tai do dugc tich
hop (integration) tic la dugc hop nhat, thong nhat, dua dén nhan dinh toan canh v¢
tinh hinh nhi¢t, tir d6 sé dua ra cac ménh I¢nh vé phan dng sinh nhi¢t hay thai nhict.

Cac co ché€ dap ung noron

Sau khi ciac trung tdm ¢ phan sau vang dudi doi da tich hop moi loai tin hicu va
da danh gia la co the dang néng qua hay lanh qua, thi chung phat xung ra cic co quan
dap Ung ngoai vi thuc hi¢n cédc bién phip tang nhi¢t hay giam nhi¢t da néi ¢ cac phan
trén (doan 6.4 va doan 6.5).

Khai niém vé moét "diém chudn' dé giit nhiét déo 6n dinh

D¢ ¢6 y ni¢m ve cdi goi 1a "diém chuan” (sct point) gitt nhi¢t do 6n dinh, ta hay
xem xét mOt md hinh di¢m chuan nhi¢t don gian trong dung cu ky thudt caa doi
thuong. Cii ban la ¢4 ndt vin ¢ nic 1 thi ndng gia d¢ 1a quan 4o thuong, van nac 2
thi néng vra d¢ 1a do len da. Hai nic d6 la hai "diém chudn"” nhi¢t do, vin nat 0 nac

nao thi cic ro-le di¢n git nhi¢t d6 ¢ mic do cho hop nhu cau. Co thé binh thuong
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‘6 "diém chuan" 0 37°C, khi bi con s6t rét (malaria), 1a "niat" diéu nhiét duoc "van lén"
diém chudn cao (thi du 39°C), co thé run dic trung cua con sét rét, run co la mét co
ch€ sinh nhiét, dua nhi¢t do than thé 1én diém chudn 39°C. Sau d6 "nat" lai van vé
diém chuin binh thuong 37°C, va co thé bat diu ra mo hoi, d6 12 co ché thai nhiét
dua nhiét do than thé vé dan muac 37°C.

O nhiing noi ¢6 bénh s6t rét luu hanh rdt dé chingkién hai giai doan run va ra md
hoi dién hinh cua con sGt rét cdp tinh, d6 1a mot minh hoa cia hai lan "van nat diém
chuan" di¢u nhi¢t. Duong nhién, ciu tric cic trung tdm diéu nhiét vang dudi doi la
vO cung phic tap hon cai nit dién c6 ro-le cdt mach, du sao cac tai liéu sinh ly hoc
hi¢n nay thuong vin dung tu ngi hinh anh "diém chuin" (set point) dé dién ta hién

tuong sinh ly do.

6.7. ROI LOAN CHUC NANG PIEU NHIET
6.7.1. Sot

SOt la trang thai than nhiét cao hon binh thudng, ¢6 thé do rdi loan hoat dong binh
thuong cua ban than néo, hoic do cac chat doc tac dong 1én céac trung tam diéu nhict.
SGt ¢6 nhiéu nguyén nhan nhu bénh nhiém khuin, u néo, v.v.

Nhi¢u chit nhu protein, san pham phan giai protein, déc (6 lipopolysaccarid caa vi
khuan ¢ thé vin lai cai nat diém chudn nhiét & vang dudi doi, cho lén mdt mic nhiét
dd cao hon binh thudng. Cac chat d6 goi la chdt gay sot.

Interleukin-1 va co ché tdic dung cua chdt giy sét: Co chat dua vao co thé thi tac
dung truc ti€p lén vung dudi doi, nang diém chuin nhiét, do dd gy sot. Lai ¢ chat
khac tic dung gian ti€p sau nhitu gio, thi du ndi doc t3 cta vi khuan Gram am. Vi
khuidn vao co thé lién bi thuc bao, san phidm cudi cung cua thuc bao dua vao cac dich
than thé chat interleukind con goi 1a chdt gdy s6t cua bach cdu hay chdt gdy sot ndi
sinh, chi can quang 0,1 microgam doc t6 lipopolysaccarid gap h¢ bach cau la du gay
sOt. Chi can vai nanogam interlcukin-1 dugc tao ra cing gay sot.

Nguoi ta cho ring interleukin-1 tao nén mot prostaglandin, chat nay tac dung lén
vung dudi doi gy sot. Aspirin dc ché su tao thanh prostaglandin nén lam giam sét va
goi la chit chong sot.

Ton thuong ndo (thi du mé nao) hodc chén ép nao do u nhiéu khi gay sot.

Khi bédt diu con sdt, ¢6 tang cuong cac qua trinh sinh nhiét nhu co mach, dung
chan long, bai tiét adrenalin, run co. Khi hét con ¢d cdc qua trinh tang thai nhiét nhu

gian mach, ra mo hoi.

6.7.2. Co thé & mbi trudng rit nong
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Say nong la tang than nhiét khi nhi¢t d0 mdi truong qué cao, vuot kha nang thai
nhié¢t. N€u moi truong khong khi kho va ¢ déi luu gio thi thai nhiét do bay hoi con
thuan lgi, néu do 4m moi truong dén 100%, thi nhi¢t do khong khi 34°C da co thé
lam tidng than nhi¢t. Than nhi¢t 1én dén cd 41,5 - 42 °C thi bi say nong. Khi nhiét do
tang cao, hi¢u luc dicu nhi¢t cia vang dudi doi giam di, nén lai cang tang than nhiét,
thanh vong luan quén. Tri¢u chiing say nong la hoa mit, chodng vang, da néng va do,
¢6 thé me¢ sang va bat tinh. Tri¢u ching nang thém ncu c6 séc wdn hodn do mit nudce
va dién giai qua mo hoi. Say ndng la mot dang cua say nong, ¢6 thém tia bic xa mat
Lroi.

Sur thich nghi voi néng cao: cac tu li¢u nghién ciu trén cong nhan lam vi¢e dudi
mo sau 2 kilomet, khong khi nong gan 37°C, do 4m gan 100 phin tram, ciing nhu trén
bd doi rén luyén di ndng, cho thdy c6 hién tugng thich nghi sau vai tuan 1€ sdc chiu
dung ganh ning nhi¢t ting Ién. Thich nghi thé hién bang ting mo hoi, tang thé tich

huyét tuong, giam thai mudi (do tang tiét aldosteron).
6.7.3. Co thé & moi truong rat lanh

Khi bi lanh nhu roi vao nudc ¢6 bang vai chuc phit ¢6 thé chét do tim ngung hoac
rung tim, than nhiét xuéng khoang 25°C. Khi than nhi¢t xudng 16i 29 - 30 °C thi vung
dudi d6i hau nhu khong con hi¢u luc dicu nhi¢t nira. DOi tugng thady budn ngua, giam
hoat dong than kinh, va ¢6 thé hon me.

Lanh céng: nhing phan than thé phoi ra lanh ¢6 thé bi lanh cong, nhu ngon tay,
ngén chan, vanh tai. O xd bang tuyét, lanh cong ¢6 the tao tinh thé bang trong t& bao
dua dén t6n thuong vinh vién, hoai tu.

Gidn mach do lanh 13 mot phan dng bao vé khi qua lanh, gian mach dem miu am
tu trung tam ra gid cho dau chi do c6ng, lic nay ngdén chan ngén tay do va nhu sung
I¢n.

Ha than nhi¢t nhan teo 1a phuong phap dung hén hop an thin (scdative) ic ché
hoat dong dicu nhi¢t cua vung dudi doi, roi u lanh than thé cho dén khi than nhiét
xudng (6i mic mong mudn, thi du 30°C. O nhi¢t do nay bién ddi sinh ly khong c6 gi
nghiém trong, tim dap cham va chuyén héa giam. O nhiét do thdp va vai ticu thu oxy
it nhu vay, co thé tang sic chiu dung phiu thuat, tang thoi gian chiu dung ngung tim

khi mé tim.
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CHUONG 2

SINH LY MAU VA CAC DICH THE

N N

HONG CAU

1. CHUC NANG CUA HONG CAU

Chuc niang cht y&u ctia hong ciu la van chuyén hemoglobin (Hb) roi Hb sé van
chuyén oxy tir phdi t6i cac mo. O mot sé dong vat bac thap, Hb luu thdng nhu mot
protein tu do trong huyét tuong, nhung ¢ trén nguoi, néu Hb cang 6 dang tu do trong
huyét tuong thi khoang 3% Hb sé thoat qua thanh mao mach dé€ vao khoang ké hoac
qua mang loc ciu than dé vao dich loc cau than. Vi vay, dé cho Hb c¢6 thé dugc git
lai trong mau tudn hoan, ching phai dugc chda dung bén trong cac hong cau.

Ngoai ra hong cu con c¢o nhing chdc ndng khac nhau nhu hong ciu chda mot
lugng 16n men carbonic anhydrase. Men nay xic tac cho phéan Gng gita CO, va H,0,
lam tdng tOoc dO cua phan dng nay lén hang ngan lan, giup cho mau c¢6 thé van chuyén
mét luong 1on CO, tir cac mo dén phdéi dudi dang ion HCO,'. Hb la mot chat dém c6
tic dung diéu hoa can bing toan kiém lam cho kha niang dém cia hong ciu bing

khoang 70% kha niang dém cua mdiu toan phan.

2. HINH THAI VA SO LUONG CUA HONG CAU

Hong cau c6 hinh dia 10m hai mit, duong kinh trung binh khoang 7,5 micromet,
chiéu day 1a 2 micromet O ngoai vi, vad ¢ trung tam vao khoang 1 micromet. Thé tich
trung binh cia mi hong ciu 1a 83 um>. Hong ciu c6 thé thay déi hinh dang khi di
qua cac mao mach. Hong chu 12 nhiing céi tdi nén ching c¢6 thé€ bién doi thanh bat
cd hinh dang gi. Hon nia vi hong ciu ¢6 hinh dia 16m hai mat nén ti 1é gita dién tich
cua mang bao boc t&€ bao so voi ndi dung chda bén trong té€ bao rat 16n; do dé khi t&
bao bién dang, n6 khong lam cing mang ra va khong lam vo t€ bao.

SO luong hong cau trong mau ngoai vi nhu sau:
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S6 lugng HC O nam =511+ 0,3 triéu /mm”®

S6 lugng HC 0O nii - 46 +025 tricu/mm’

3. LUONG Hb TRONG HONG CAU

Hong ciu ¢é thé chia 13i 34 gam Hb/100 ml (& bao, d6 1a d¢ bao hoa Hb cia hong
ciu vi d6 la gidi han chuyén héa cua co ché tao Hb trong hong cau. Khi su san xuat
Hb bi giam trong tiy xuong, ti 1& % cta Hb trong hong cau c6 thé giam rat thap kéo
theo su giam thé tich cua hong cau.

Khi hematocrit va lugng Hb trong méi t& bao hong cau déu binh thuong thi luong
Hb trong mau cua nam la 16 g/100 ml va cia na la 14 g/100 ml mau. Méi gam Hb co
thé két hop voi 1,39 ml oxy, do d6 ¢ nam gidi ¢6 21 ml oxy/100 ml méau va o ni gidi
cd 19 ml oxy/100 ml méau.

4. QUA TRINH SINH SAN HONG CAU

Noi sinh hong ciu: trong nhiing tuin diu cua bao thai ciac hong cau c¢6 nhan do 14
thai gidta sinh ra. Ba thang gidia cua thoi ky ¢4 thai, gan la co quan chinh sinh hong
clu, ngoai ra lach va cac hach bach huyét cing gép phan tao hong ciu. Trong ba thing
cudi cua thai ky ¢ thai va sau khi sinh, tay xuong la noi duy nhat sinh hong cau.

4.1. NGUON GOC CUA CAC TE BAO MAU

Trong tuy xuong, (0 tién cua cac t€ bao mau 1a cic (€ bao goc van ning. Cac 1€
bao nay c¢é kha niang sinh san trong suét cudc doi. Mot phan (€ bao nay duoc git lai
trong tuy xuong d¢ duy tri ngudn cung cap (& bao goc, mot phan 16n hon cia (& bao
goc s€ biet hda dé tao ra cac dong khic nhau cia 1€ bao méu goi 1a nhiing t& bao goc
biét hoa. Cac (€ bao gbée biét hda nay dem nudi cdy trong moi trudng sé tao ra nhing
cum t& bao mau dic biét; vi thé t&€ bao gdéc biét hoda san sinh ra hong ciu duge goi la
don vi tao cum cua dong hong cau (colony forming unit erythrocyte) va goi tét la
CFU.E.

Su tang trudng va sinh san cua cac 1€ bao géc duge kiém soéat boi nhieu protein
goi 1a nhing chat kich thich léng\lru(mg, vi du interleukin-3 kich thich su tdng truong
va sinh san cta moi loai t€ bao goc.

Céc (€ bao gdc biet hda qua nhiéu giai doan dé trd thanh cac t€ bao trudng thanh
dudi su kiém sodt caa cac chit gay biét hoa (differenciation inducer). Con su san xuat

cua ban than céc chit gay tang trudng va giy bi¢t hda lai chiu anh hudng cua nhiing
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yCu té ¢ bén ngoai tay xuong vi du thi€u oxy trong mot thoi gian dai sé kich thich su

tang truong, bi¢t.hda va san sinh mot s3.16n hong cau.

4.2. CAC GIAI POAN BIET HOA CUA HONG CAU

Té bao diu dong hong ciu ma ta ¢6 thé nhan biét dugce 1a tién nguyén hong cau,
do cac CFU.E sinh ra trong nhiing di¢u kién thich hgp. Sau d6 céc tién nguyén hong

cdu sé& phan chia va biét hda qua cac giai doan sau:

Tién nguyén hong céu
Ngﬁyén HC ua kiém
Nguyén HC da sic
Nguyén H%Z ua toan
Hong ciu ludi

Hong cau trudng thanh

Hong ciu ludi tir tuy xuong ra mau ngoai vi va sau khoang 1 dén 2 ngay ching trd
thanh hong cau. Hong céu ludi chiém khoang 1 % sO hong cau trong mau.

4.3. SU PIEU HOA QUA TRINH SINH HONG CAU. VAI TRO CUA ERYTHROPOIETIN

S6 lugng hong clu trong mau ngoai vi duoc kiém soét rit chit ché nhim cung cdp

CFU.E
We"iﬂyuyé)r HC

[ //6/}5 cda |

Streung cép oxy dmé 4

Iy

{
[
|

Er Y M/'op oretin

CJc )/ez/ fo /5/77 g/a/ﬂ /m/b ox_y 7’ mé

( the Fich mau g/.;m, 1hied mats

néng 7 Hb mai fisia /A/dﬂy mal

cal bentk vé /o/ro/ ).

Hinh 2-1. Vai tro cta erythropoietin trong di€u hoa sinh hong ciu.

dua luong oxy cho cac té€
bao ma s6 luong hong
cdu cing khong qua
nhiéu dé anh huéng dén
su luu thong cua mau.
Co ché diéu hoa duoc
thuc hién nhu sau: bt
cd mot nguyén nhén
nao lam giam luong oxy
dén cidc mo6 déu lam
ting qua trinh sinh san
hong céu.

Vidu mot bénh nhan
bi thi€u mau ning do
chay méau thi tiy xuong
sé€ lap tic san xudt mot
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s& luong hong ciu rat 16n. Hodc khi tay xuong bi t6n thuong mdt phan do dicu tr
bing tia X thi phin tuy con lai sé tang sinh dé ¢d gdng cung cdp du hong cau cho co
thé.

O ving cao, nong do oxy trong khong khi rat thip, lugng oxy cung cdp cho cac mo
khong du, su san xudt hong ciu tang nhanh dén muc s lugng hong ciu trong mau
ngoai vi tang Ién rat nhicu. Nhu vay ro rang khong phai so luong hong cdu méu ngoai
vi kiém soat téc do sinh san hong chu ma yéu 18 kiém soat 0 day chinh la su oxy hoa
& cac mé. Suy tim va cic bénh ctia phdi gay thiu oxy 0 cac mo sé lam téng san xuat
hong cau, két qua la hematocrit tang. V

Erythropoietin va chitc ndng diéu hoa sinh hong ciu: YEu 16 chu y¢u kich thich qua
trinh sinh hong cdu la hormon erythropoictin, mgt glycoprotein ¢o trong lugng phan
tir 34.000. O nguoi binh thuong, khoang 80 dén 90% crythropoictin do than san xuat,
phan con lai la do gan. t

T4t ca nhing nguyén nhan gay thi€u oxy ¢ mo nhu da ké ¢ trén sé kich thich than
va gan san xudt ra erythropoictin trong vai phat hodc vai gio, va san xudt crythropoictin
dat dén t0c do 16i da trong 24 gid. Erythropoictin ¢6 nhiing tic dung sau:

* Kich thich qua trinh sinh tién nguy¢én hong cau ti caic CFU.E trong tuy xuong va
lam cho cac giai doan cua qua trinh sinh hong cau xdy ra nhanh hon binh thuong. Khi
mot luong 16n erythropoietin duge sinh ra, qua trinh sinh hong ciu ¢6 thé tang gip
10 lan binh thuong.

* Ngoai ra erythropoietin cing kich thich qua trinh tong hop Hb trong bao tuong

va lam tang qua trinh van ddng cua hong ciu ludi trong miu ngoai vi.
4.4. NHU CAU VITAMIN B2 VA ACID FOLIC CHO SU CHIN CUA HONG CAU

Cic (¢ bao tay xuong 1a nhing t€ bao ting trudng va sinh san véi téc do nhanh
nhdt so vdi nhing t& bao khic cua co thé. Vi vdy t6c¢ dd sinh san va su chin cua té
bao khéc chiu anh hudng rat 16n cua tinh trang dinh dudng.

Vitamin B, va acid folic ¢6 vai tro dac bi¢t quan trong trong su chin cia hong cau,
ca hai déu rdt cdn cho su tdng hop thymidin triphosphat, mot trong nhitng thanh phan
quan trong cua DNA. ThiCu vitamin B, hodc acid folic s¢ lam giam DNA — t& bao
khong phan chia va khong chin duge. Cac nguyén hong céu trong tay xuong khong
nhing khong tang sinh nhanh chong ma con ¢6 kich thude 16n hon binh thuong goi
[4 cdc nguyén bao khong 16. Cac hong cau trudng thanh ¢ hinh bdu duc khong déu
dan va mang hong cidu mong hon binh thudng nén ¢6 doi séng ngin chi bing 1/3 dén
1/2 doi song (& bao binh thudng. Co ché cua vi¢e sinh ra cic (& bao bat thuong do
nhu sau: do t& bao khong tong hop di DNA néa su sinh san cua t€ bao cham lai,
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nhung luong RNA trong mbi t& bao lai trd nén 16n hon cua t& bao binh thudng va
dan dfn su san xudt hemoglobin va cdc bio quan trong bao tuong nhiéu hon lam t&
bao to ra. Cing do su bat thuong cia mot s6 gen (DNA) ma thanh phin ciu tric cia
mang (& bao va khung xuong cua (& bao ciing bi bién déi 1am cho 1€ bao bi bién dang
va dé bi vo.

Mot nguyén nhan thuong gip cua thi€u mau hong cau khong 10 1a do vitamin B,
khong duoc hap thu qua dudng ticu héa. Binh thuong t&€ bao vién cua cac tuyén da
day bai ti€t ra mot glycoprotcin goi 1a y&u 16 ndi. Y&u 16 nodi sé gén voi vitamin B,
d¢ bao v¢ cho vitamin B, khoi bi tiéu hda boi cic enzym cuia Ong tiéu héa. Phic hop
yéu (S ndi - vitamin By, gén vao receptor dic hiéu ¢ diém ban chai cia (€ bao bicu
mo cla niém mac hoi trang roi dugc tai hdp thu bing qua trinh ém bao. Nhiing nguoi
bi teo niém mac da day. khong bai tiét y&u td ndi thi vitamin B, khong hdp thu
va bi thi¢u méu éc tinh.

Vitamin B, sau khi dugc hdp thu s¢ dugc du trit ¢ gan roi duge giai phong dan
cho co thé su dung. Nhu cau (6i thiu vitamin B, mdi ngay cho su chin cua hong cau
la tir 1 dén 3 ug. Du trit B, cta gan va cac mo khac gdp 1000 lan so nay.

O nhitng bénh nhan bi loét dudng tiéu héa (bénh sprue), su hip thu vitamin B,
va acid folic cang giam do d6 gy thiCu mau ac tinh.

Acid folic ¢6 nhieu trong rau xanh, hoa qua va thit. Acid folic dé bi pha huy trong

qua trinh niu thic an.

5. QUA TRINH TAO Hb

Sy tong hgp Hb bit dau tir giai doan tién nguyén hong ciu ti€p tuc cho dén tan
cung giai doan hong cau ludi.

Nhing budc co ban cia qua trinh tong hop Hb nhu sau:

- 2 succinyl CoA + 2 glycin = pyrrol

- 4 pyrrol = protoporphyrin IX

- Protoporphyrin IX + Fc — hem

- Hem + polypeptid = chudi hemoglobin (¢ hoidc ).

- 2 chudi @ + 2 chubi f — HbA

Cac chudi polypeptid cia Hb la chudi @, chudi B, chudi y, chudi delta. Hb cua
ngudi truong thanh (HbA) ¢6 2 chubi @ va 2 chudi S.

Méi phan t Hb ¢6 4 nguyén i sdt; mi nguyén ta nay c6 thé gin véi 1 phan tu
oxy, nhu vy mdi phan td Hb ¢6 thé van chuyén 4 phan ti oxy. Trong lugng phan tu
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cua Hb la 64.458.

Ban chat cua cac chudi Hb quyét dinh &i luc gin cua Hb d6i v4i oxy. Su bat thudng
cua cac chudi co thé 1am thay ddi nhiing tinh chat vat ly cia phan ta Hb. Vi du trong
bénh thi€u mau hong ciu hinh ludi liem, ¢ vi tri thi 6 caa cac chudi B, valin bi thay
thé boi acid glutamic va HbA tr6 thanh HbS. Khi cac mé bi thiu oxy, ¢6 nhiing tinh
thé kéo dai (c6 thé t6i 15 um) ¢ bén trong hong ciu lam cho nhitng hong cau nay
khong thé di qua dugc cac mao mach nho. Céc tinh thé dai nay cing dé lam vO mang

hong cau din dén thi€u mau.
Su két hgp caa Hb véi oxy

Dic tinh quan trong nhét cua phan (it Hb 1a kha nang k&t hop 1ong 1éo va thuan
nghich vdi oxy (xem chuong Sinh ly ho hap). Hb ¢6 kha nidng két hop véi oxy ¢ phoi
va giai phong oxy 6 cac mo. Oxy khong két hop vdi hai cau ndi (+) cua sdt trong phan
td Hb, ma no gin long léo vai 1 trong 6 ciu ndi "phdi hop" cua nguyén tu sat. Do la
mot cau ndi cyc ky long 1éo 1am cho sy k&t hop 1a thuan nghich. Oxy dugc van chuyén
dén m6 dudi dang phan i chi khong phai 1a dang ion do d6 & mo oxy duge giai phong
dudi dang phan tu oxy hoa tan.

6. CHUYEN HOA SAT

Sdt la thanh phin quan trong cua Hb, myoglobin, cytocrom, cytocrom oxydase,
peroxydase, catalase... /

Toan b sit trong co thé vao khoang 4 g trong d6 65 % 13 O trong Hb, 4 % 0 trong
myoglobin, 0,1 % gin voi transferrin trong huyét tuong, 15 dén 30 % di trit trong hé

thdng vong ndi mo va céic t€ bao nhu mo cia gan dudi dang ferritin.
6.1. SU VAN CHUYEN VA DU TRU CUA SAT

Sau khi dugc hdp thu tir rudt vao mau, sit két hop ngay véi mot globulin cua huyét
tuong goi la apotransferrin d€ tao thanh transferrin va duoc van chuyén trong huyét
tuong. Vi st gian long léo voi phan tu globulin nén né cé thé duge giai phdng vao
bat ci t€ bao nao & bat ci di€ém no cua co thé nhung dic biét la trong nhiing t&€ bao
vong ndi mo va t€ bao gan. Trong bao tuong sit két hop v6i mot protein goi la
apoferritin dé€ tao thanh ferritin. Ferritin 12 dang du trit cua sit.

Mot luong nho cua sdt duge du trit dudi dang hemosiderin. Hemosiderin tao thanh
nhiing dam 10n trong t&€ bao.

Dic tinh duy nhat cua transferrin 12 n6é gin rat manh véi cic receptor 0 mang
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nzuyén hong cdu trong tuy xuong roi di vao bén trong t& bao bing qua trinh nhap bio.()
hén trong t€ bao, transferrin s& giai phong sét vao ty thé (motochondria) dé t8ng hop hem
g dé. O nhitng ngudi ¢6 nong do transferrin thap, chat nay khong cung cap dugc sét cho
nguvén hong cau nén ho sé bi thi€u mdu nhuoe séc.

Khi cac hong ciu gia bi thuce bao, Hb sé bi phan huy, sit dugc giai phong ra sé
duoc di trit dudi dang ferritin hodic su dung lai d¢ tao Hb.

6.2. LUONG SAT MAT HANG NGAY

O nam gioi, mbi ngay ¢6 khoang 1 mg sét duoc bai tiét theo phan , md hoi. O phu
nit do ¢6 kinh nguyét nén’ lugng sit bi mat trung binh hang ngay khoang 2 mg. Nhu
vay nhu chu sit m6i ngay it nhat phai bang lugng st bi mat khoi co thé.

6.3. HAP THU SAT ©® RUOT NON

Sdt duge hdp thu ¢ rudt non ‘theo co ché sau: apoferritin do gan bai ti€t sé theo
mat vao ta trang. O rudt non apoferritin sé& gin voi sit tu do hoac vai hop chat sét
nhu Hb, myoglobin cta co dé tao ra transferrin. Transferrin dugce gin vao receptor 6
mang (& bao bi€u mo cua niém mac rudt, vao t€ bao biéu mo roi duge hip thu vao
mau d¢ tro thanh transferrin coa huyét tuong. Toc do hap thu sidt rat cham, khoang
vai miligam méi ngay cho du lugng sét c6 trong thdc an rat nhicu.

Su diéu hoa hdp thu sit o rudt non duoc thuc hién theo hai co ché:

- Khi toan bg-apoferritin trong co thé da bdo hoa sit thi transferrin sé khong giai
phong cho cac mo va cing khong nhan thém sit méi t, rudt, do d6 qua trinh. hap thu
sat long rudt vao t¢ ba() biCu mo sé nging lai.

- Khi co .thé lhua sit, gan giam san Xudt apoferritin lam ch() nong do apolerrmn
trong mau va trong mat déu giam do d6 su hap thu sit ¢ rudt giam.

Tuy nhién, n€u mét nguoi dn qua nhicu thic dn ¢6 cac hop, chat sit, sét thua sé di
vao mau va din dén su ling dong hemosiderin trong céc (€ bao vong ndi mo cua co

thé, gay hau qua xiu.

7. SU PHAN HUY HONG CAU

Dai sdng trung binh cta hong cdu trong méau ngoai vi khoang 120 ngay. Tuy hong
cau la mot t& bao kndng ¢6 nhdn va cac bao quan, nhung cing vin ¢6 enzym tham

gia qué trinh chuyén héa glucose dé tao ra mot luong nhd ATP. ATP cua hong ciu

¢O nhiing chdc nédng sau:
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- Duy tri tinh mém déo cia mang (€ bio.

- Duy tri su van chuyén ion qua mang té bao

- Gilt cho Fe cua hem luon o dang fero (hda tri 2) d¢ ¢ thé van chuyén oxy.

- Ngdn can su oxy hoa cdc protein trong hong ciu. Nhung h¢ thdng cnzym cua hong
cdu s¢ bi can dan, mang hong cau tro nén dé vo va t¢é bao s¢ bi vO ra khi di qua cic
mao mach nhd cua lach.

Hb dugc giai phong ra bi thuc bao ngay boi cac dai thuc bao cua gan, cua lach va
cua tuy xuong. Dai thuc bao sé giai phdng sdt vao méu; sit duge van chuyén dudi dang
transferrin dén tuy xuong dé tao hong cau, hodc dén gan va cic md khac dé du tri
dudi dang ferritin. Phan porphyrin cia hem trong cic dai thuc bao sé dugc chuyén
qua nhiéu giai doan thanh sic (& biliburin, chit nay duoc giai phdng vao mau, dén gan

roi duoc bai tiét vao mat.

8. ROI LOAN LAM SANG CUA DONG HONG CAU

8.1. THIEU MAU

Thi€u méu 1a su giam Hb trong mau dudi nhiing gia tri binh thuong. Theo Té chice
Y (€ th¢ gidi, nguoi bi thi€u mau 1a ngudi c6 nong do Hb giam:

€
O nam gioi : <13 gam Hb/100 m! miu
O ni gioi : < 12 gam Hb/100 ml mau
O tré so sinh : <14 gam Hb/100 ml méu

Thi€u mau ¢6 thé do sy mat mau qui nhanh hodc do su san xuidt hong cdu qua
cham. Mot s6 nguyén nhan thi¢u mau thuong gap la:

8.1.1. Thiéu mau do mat mau

Sau khi bi chay mau cép, co thé sé hoi phuc lai luong huyét tuong trong vong 1
dén 3 ngay, nhung s6 lugng hong cau van rit thdp. NEu khong ¢ chay mau tiép tuc,
0 luong hong cau sé trd lai binh thuong trong 3 dén 4 tuan. Trong mait m4u man tinh,
co thé khong thé hdp thu du sdt dé tao Hb giy hau qua thi€u mau nhuoc sic, hong
ciu nho.

8.1.2. Thi€u mau suy tuy

Tuy xuong khong c¢d kha ning tao mau do bi nhiém tia ¥ (bi bom hat nhan), do
di¢u tri bing tia X qua lieu, do mot s6 hda chit cong nghi¢p, do min cam vdi mot s

thudc, v.v..
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8.1.3. Thi€u mau nguyén héng ciau khong 16

Do thicu acid folic, vitamin By, hodic yéu 16 ndi trong cic bénh tco ni¢m mac da
day, cit toan bd da day, loét rudt (spruc).

8.1.4. Thi€u mau tan mau

Nhing dang bt thudng cua hong ciu lam cho ching bi vo ra khi di qua cac mao
mach cua lach. Mic di s6 luong hong ciu duge tao ra van binh thuong, thdm chi cao
hon binh thutng, nhung ddi sdng hong ciu qua ngdn nén gay ra thiCu mau.

Vi du:

* Bénh thidu méau hong ciu hinh chu: hong chu co kich thude rdt nho, hinh cau,
rat d& bi vo khi qua lach. Day la bénh di truyén.

* Thi¢u mdu hong ciu hinh liém: hong cdu ¢6 HbS, khi tiép xic vdi phan ap oxy
thip. cac HbS s¢ k&t tua thanh nhing tinh thé dai bén trong hong ciu Jam cho hong
cau ¢o hinh ludi licm va mang hong cau dé bi vi. Khoang 0.3 dén 1 % nguoi Tay Phi

va nguoi My da den bi mic bénh nay.

8.2. DA HONG CAU

8.2.1. Da hong cdu thu phat

Do cac mo bi thi¢u oxy s¢ kich thich thin va gan san xuét ra crythropoictin thic
ddy qua trinh tao hong ciu ¢ tay xuong. Nguyén nhan gy ra thi€u oxy 0 m6 ¢ thé
Ia do séng & vang cao, suy tim, cidc bénh dudng ho hép, v.v.. nhing di¢u ki¢n nay s¢ gay
tang hong chu thd phat va sé luong hong ciu c6 thé ting Ien 16i 6 dén 8 triéu/ mm® mau.

Mot nguyén nhin hay gip nhit cua ting hong ciu tha phat goi la ting hong cau
sinh ly cua nhiing dan tdc séng 6 do cao 4000 dén 5000 mét. Nhing ngudi nay co s
luong hong ciu [a 6-8 triGu/ mm® mau.

8.2.2. Tang hong cau thuc su

Trong bénh nay tay xuong san xuiit ra qua nhicu hong cau gidng nhu mot khoi u
cua ngue san xudt ra qua nhicu (€ bao va. Trong bénh nay s luong bach cau va ticu
cau cing tang.

Nhing nguoi bi bénh tang hong cau thuce su ¢6 6 luong hong ciu tir 7 dén 8 tri¢u/ mm?
hematocrit 60 dén 70% va thé tich médu cang ting, ¢o thé gap doi binh thuong. Hau
qua la h¢ thong mach bi qua tai, mot s6 mao mach bi bit kin do do quanh cua mau

tang gip ba lan binh thudng.
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NHOM MAU VA TRUYEN MAU

Mau cta nhing ngudi khac nhau ¢6 nhing dic tinh khang nguyén va khang thé
khac nhau lam cho khing thé trong huyét tuong cua nguoi nay co thé phan dng voi
khang nguyén trén b mat hong ciu ciua ngudi khac gay ra tai bién.

Trén mang hong cau ngudi, nguoi ta da tim ra khoang 30 khdng nguyén thuong gap
va hang tram khang nguyén hiém khac. Hau hét nhing khing nguyén nay la khang
nguyén yéu va chi dugc dung dé nghién ciu vé di truyén gen dé xdc dinh quan hé cha
con. Tuy nhién ¢6 hai nhdm khang nguyén dac bi¢t quan trong co thé gy ra cac phan

Ung trong truyén mau, d6 la h¢ thong OAB va hé thong Rh.

1. HE THONG NHOM MAU OAB

1.1. CAC KHANG NGUYEN A VA B

Cac khang nguyén A va B ¢o trén bé mat cua hong cidu. Mot ngudi ¢6 thé khong
¢6 ca hai khang nguyén nay, c¢6 thé chi ¢ 1 trong hai khang nguyén va co thé ¢d ca
2 khang nguyén, Cac khang thé tuong dng ¢é thé gin vai khang nguyén trén bé mait
hong ciu lam cho cac hong ciu nay ngung k&t lai vai nhau vi vdy ngudi ta cing goi
cac khang nguyén cia nhom mau 1a ngung két nguyén. Dua trén co sO clia su ¢O mit
hay ving mat cua khdang nguyén A va B ngudi ta phan chia mau thanh 4 loai nhom,
la nhém O (khong ¢6 khang nguyén A va B trén hong ciu), nhom A (co khang nguyén
A), nhom B (¢6 khang nguyén B) va nhom AB (co ¢ khang nguyén A va B).

Tan suit cua cac nhom nhu sau (%):

Nhom méu Nguoi da tring Nguoi Viét Nam (1996)
O 47 43
41 21,5
B 9 29,5
AB 3 6

Cach xac dinh gen caa cac khiang nguyén

Co 2 gen ndm trén mot cap nhiém sic thé quy dinh nhdm mau OAB. Hai gen dong
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dang nay ¢o the la 1 trong 3 loai O. A. B. trén mbi nhiém sic thé. Gen O hiu nhu’
khong hoat dong do d6 n6 khong tao ra duoc khiang nguyén O trén (& bao. trong khi
gen A va gen B tao ra nhing khang nguy¢n manh A va B trén mang (& bao. Cic gen
nay tao ra 6 kha nang k&t hop la OO, OA, OB, AA, BB va AB goi la cac genotyp (kiéu
gen) va mbi ngudi ¢d 1 trong 6 genotyp ké trén. Nhing nguoi ¢6 genotyp OO khong
¢6 khéng nguyén trén hong cau va ¢6 nhom mau O. Mot ngudi ¢6 genotyp AO hoic
AA s¢ ¢O khdng nguyén A va ¢6 nhém mau A. Genotyp BB hoac OB cho nhém mau
B va genotyp AB cho nhéom miu AB. '

1.2. CAC KHANG THE CUA NHOM MAU

Khi mot ngudi khong ¢ khang nguyén A trén mang hong cau thi trong huy€t tuong
cua ngudi do sé ¢6 khang thé anti-A. Cang nhu viy, khi khong ¢6 khdang nguyén B
trong hong ciu thi sé ¢6 khang thé anti-B trong huyét tuong. Nhu vay nhom méiu O
vi khong ¢6 khang nguyén nén ¢6 ca 2 khang the anti-A va anti-B, nhom A ¢6 khing
nguyén A via khang thé anti-B: nhém AB ¢6 ca A va B nén khong ¢o khang thé.

Nong do cia khing thé nhom mau: sau khi sinh, nong dd khang thé trong huyét
tuong hdu nhu biing (0. Hai dén tdm thang sau khi sinh, dda tré¢ bdt diu san xudt ra
khang thé. O lda (uéi 8 dén 10 tudi nong do khang thé dat muc (6i da. roi giam din
trong nhiing nim con lai. Cac khang thé nhom mau la cac globulin mién dich IgM va

IgG.
1.3. CAC PHAN UNG TRUYEN MAU

Khi truyén nhim nhom méu nghia 12 khang the anti-A hodc anti-B bi tron 1an voi
hong ciu chda khiang nguyén A hoic B thi qua trinh ngung k&t hong ciu xay ra nhu
sau: cdc khang thé s¢ gdn vao hong cau, khing thé loai IgG ¢6 2 vi tri gin, loai IgM
¢O 10 vi tri gin nén 1 phan ta khang thé ¢o the gin dong thoi vai 2 hode 10 hong céu
va lam cho hong cdu dinh lai vai nhau va két thanh mot khdi. Cac dam hong ciu nay
bit kin nhiing mach mau nho trong hé tuiin hoan. Trong vai gid hodc vai ngay tuép
theo, cic dai thue bao va he thdng vong-ndi mo s¢ pha huy céac hong ciu ngung két
nay va giai phong Hb vao huyCt tuong.

Hién tugng vé héng ciu trong tai bién truyén mau

Doi khi ngay sau khi truyén nhim nhom méau, hong ciu s¢ bi v@ trong mau luu
thong. Nguyén nhén 1a do cic khang the hoat hdéa hé thong bo thé, hé thong nay giai
phong ra cac men ticu protein lam vo mang hong cau, nhung vo hong cdu (cing goi
la tan mau) trong mach ngay lap tic thuong it gap hon [a tan mau cham sau khi ngung

k&t hong ciau vi hai ly do:
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* D¢ gay tan mau lap wic cin phai ¢6 nong do khang the rat cao.

* Can phai ¢6 khang thé loai IgM goi la hemolysin.

1.4. PHAN LOAI NHOM MAU

Trudc khi truyén mau, cin phai xac dinh nhom mau nguoi nhan va ngudi cho dé
truyén méu cho thich hop. Phuong phip xac dinh nhdm mau nhu sau: pha lodng hong
ciu bing nuéc mudi sinh ly roi nho hong chu trén phicn kinh. Sau dé nho cac giot
huyét thanh ¢6 khang thé anti-A hodc anti-B 0 bén canh, tron déu, sau vai phut doc
k&t qua. N€u ¢6 phan dng khang nguyén-khang thé, hong cau s¢ ngung k€t thanh tung
dam. Bang sau diy minh hoa su ¢6 ngung két (+) hay khong ¢6 ngung k&t (-). Ngung
k&t hong ciu cua bon loai nhdm mau: nhom O khong ¢6 khang nguyén nén khong
phan dng voi ca huyét thanh anti-A va anti-B. Mdu nhém A ¢d khing nguyén A nén
ngung két voi khang thé anti-A. Mau nhom B ¢6 khing nguyén B va ngung k&t voi
khang thé anti-B. Nhém AB ¢6 ca khdang nguyén A va B nén ngung kEt vai ca hai loai
khang thé anti-A va anti-B.

Nhom mdu Huyét thanh Huyét thanh
anti-A anti-B
O
+
B +
AB + +

2. HE THONG NHOM MAU Rh

Cung voi h¢ OAB, mét hé thong khdc ¢d vai trd rat quan trong trong truyén mau
Ia h¢ Rh. Su khac nhau co ban gita h¢ OAB va h¢ Rh la khing thé cua h¢ OAB la
khéng thé tu nhién trong khi khdng thé cua hé Rh la khang thé mién dich.

2.1. CAC KHANG NGUYEN CUA HE Rh

Cé 6 loai khang nguyén Rh, méi loai khang nguyén nay duoc goi 1a mot yéu 16 Rh
va dugce ky hi¢u biang C, D, E, ¢, d, ¢,. MOt nguoi ¢6 khiang nguyén C s¢ khong ¢6
khang nguyén ¢, nhung mot nguoi khong ¢6 khiang nguyén C sé luodn ludén c6 khéang
nguyén c. Véi 2 cap khang nguyén D-d va E-c¢ cing tuong tu nhu viy vi mdi nguoi |
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chi ¢6 thé ¢6 1 trong mdi cip, vi du c6 C-d-E hodc CDE... Khang nguyén D phé bién
nhit va cing c6 tinh khiang nguyén manh nhat so vdi cac khang nguyén khac cua hé
Rh, nén nguoi cé khang nguyén D dugc coi la nguoi Rh (+); nhing nguoi khong ¢6
khang nguyén D duoc goi [a ngudi Rh(-). Tuy nhién ciing cin luu y ring ngay trong
nhitng ngudi Rh(-) mot sé khang nguyén Rh khéc cing c6 thé gay phan dng truyén
mau tuy ring rit nhe. Khoang 85% nguoi da trang 1a ngudi Rh(+). Nhing nguoi My
da dcn ¢6 ti I¢ Rh(+) 1a 95% con & ngudi Phi da den ti ¢ Rh(+) [a 100%. o nguoi
Viét Nam, ti 1¢ Rh(+) la 99.92%, hay ndi cich khacti 1é Rh(-) chi & phan van do d6
nhém mau Rh gan nhu khong thanh van de.

2.2. PAP UNG MIEN DICH VOI Rh
Su tao thanh khdang thé€ anti-Rh

Khi hong cdu chta yé€u t6 Rh hodc nhitng san phdm phan huy cua cac hong cau
nay dugc tiém cho ngudi Rh(-), su tao thanh khang thé anti-Rh xay ra rat cham, nghia
la khodng 2 dén 4 théng sau, nong do khang thé méi dat mic t6i da.

Sau nhiGu Iin ti€p xdc voi ydu 16 Rh, ngudi Rh(-) trdé nén "mén cam" rdt manh véi
yCu o Rh.

NCEu mdt ngudi Rh(-) chua hé tiép xic vdi mau Rh(+) bao gio thi viéc truyén mau
Rh(+) cho ho khong gay ra bat ky mot phan dng tdc thai nao. Tuy nhién & mot s6
ngudi Rh(-) nhan miu Rh(+) sé ¢6 su tao thanh khang thé anti-Rh trong vong 2 dén
4 tudn sau d6. Luong khang thé nay du dé gay ngung két nhitng hong cdu Rh(+) cua
ngudi cho van con ton tai trong mau nguoi nhén.k Cic hong cau nay sau dd sé bi v0
ra, bi thyc bao va gay ra phan tng truyén méu chz}mAnl’lung, thuong la nhe. NEu lan
sau ho lai dugce truyén mau Rh(+), c6 thé xdy ra céac tai bi€n truyén mau ning nhu
h¢ thong OAB.

2.3. HOI CHUNG TANG NGUYEN HONG CAU O BAO THAI

Daéy la mét bénh cua bao thai va tré so sinh, dac trung boi su ngung két hong cau
ti€n tricn va sau dé cac hong cdu .nay bi thuc bao. Trong hdu hét trudng hop, nguoi
me 1a Rh(-), bo la Rh(‘+), dda tré duoc di truyén Rh(+) tir ngudi bé. O ngudi me sé
¢ qua trinh tao khang th¢ anti-Rh; cac khang thé nay s¢ khuéch tan qua nhau thai

vio bao thai dé 1am ngung két hong ciu cua bao thai.
2.3.1. Sy luu hanh ciia bénh

M6t ngusi me Rh(-) ¢o thai lan dau 1a Rh(+) thi co thé cia ngudi me khong san
xudt du khang thé d¢ gay nguy hiém cho thai. Khoang 3% bao thai thd hai Rh(+)c6
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nhing triéu ching cua tang nguyén hong ciu bao thai. Khoang 1G% bao thai thd ba
Rh(+) bi bénh va ti I&¢ mic bénh<d ting dan lén cho nhing bao thai sau.

Nguoi me Rh(-) chi san xuat ra khang thé anti-Rh néu bao thai 1a Rh(+). Nhiéu
nguoi cha Rh(+) la di hgp tu (khoang 55%), do do6 vao khoang 1/4 s6 con céi ciua ho
s¢ la Rh(-). Vi vay, sau khi sinh mdt dda con tang nguyén hong cau, khong nhat thiét

dda tré sau cing bi bénh nay.
2.3.2. Tdc dung cua khdng thé anti-Rh cia me trén bao thai

Sau khi dugc tao ra trong co thé nguoi me, khang thé anti-Rh sé khuéch tdn cham
chap qua mang nhau thai cia me vao mau bao thai va gay ngung két hong cau cua
thai. Sau d6 nhiing hong cau nay vo ra, giai phdng Hb vao mau, roi cac dai thuc bao
s¢ chuy€n Hb thanh bilirubin va gay vang da. Cac khang thé cung cé thé tin cOng va
lam t6n thuong mot s6 1€ bao khac cua co thé.

2.3.3. Hinh anh lam sang cuia hoi chiing tang nguyén héng cau

Dua tré sinh ra c6 tricu chdng thi€u mau. vang da va tang nguyén hong cau. Cac
khang thé anti-Rh cua me ¢6 thé luu hanh trong miu cua con trong 1 dén 2 théang
sau khi sinh, va ti€p tuc pha huy hong ciu cua dda tré. Cac mo sinh mau cia dda bé
cO ging san xudt hong ciu dé thay thé€ nhiing hong cau bi vd. Gan va lach to ra va
san xudt ra hong cau trong thoi ky bao thai. Do tdc¢ do san xuat hong ciu qua cao,
nhiéu hong ciu non ¢d nhan cing dugc dua ra méu ngoai vi.

Nhiing dda tré bi tang nguyén hong cau bao thai thuong chét do thi€u mau ning.
Mot sO tré sOng sOt s€ bi suy giam tri tu¢ hodc bi t0n thuong vung van ddng cua vo
ndo do su k&t 1ha cua bilirubin trong cac noron va pha hiy cac noron nay vi vay bénh
con dugce goi la bénh vang da nhan (kernicterus).

2.3.4. Diéu tri cho tré bi ting nguyén hong cau bao thai

Ciach diéu tri thong thuong la thay thé mau so sinh bing mau Rh(-); truy¢n 400 ml
méiu Rh(-) cho dua bé trong vong 1,5 dén 2 gio, dong thoi mau Rh(+) coa dda bé
duoc 13y di.

Co6 thé nhic lai liéu phap nay vai lan trong nhiing tudn dau sau khi sinh, cha yéu
dé giit cho ndong do bilirubin khong tiang, qua d6 phong ngua duge ching vang da
nhan. Dan dan nhitng hong cau Rh(-) dugc truyén vao nay sé bi thay th€ boi nhiing
hong cdu Rh(+) cua chinh dia bé. Quié trinh nay doi hoi khoang trén 6 tuan: nhing
khang thé anti-Rh cua nguoi me sé bi pha huy.
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3. NHUNG TAI BIEN DO TRUYEN NHAM NHOM MAU

Hau qua cua truyén nhim nhom mau thuong 1a su ngung két hong ciu ngudi cho
cht hiém khi gap su ngung két hong ciu nguoi nhan. Ly do nhu sau: huyét tuong cua
mau ngudi cho ngay 1ap tac bi pha loang bai toan bo huyét tuong cua nguoi nhan, do
d6 nong do khang thé truyén vao rdt thap khong du gay ngung két hong ciu nguoi
nhan. Mit khac, mau nguoi cho khong du dé pha loang khang thé trong huyét tuong
ngudi nhan, do d6 cic khang thé nay sé lam ngung k&t hong cdu nguoi cho.

T4t ca cac phan dng truyén mau thuong lam vo hong ciu, hoac vo ngay 1ap tic do
tac dung cua cac hemolysin, hodc sau khi nhiing hong cdu ngung két bi thuc bao. Hb
giai phong ra sé duoc chuyén thanh bilirubin, vé gan roi duge bai ti€t theo mat. Nong
do bilirubin trong cac dich cua co thé tang cao sé giy vang da, nghia [a cdc mo cia
co thé sé nhuém mau vang. Néu gan hoat dong binh thudng, vang da chi xuit hién

khi ¢6 tir 300 dé€n 500 ml mau bi vo trong mot ngay.
Ket than cdp sau khi truyén nham nhém mau

Mot trong nhiing tac dung giy td vong cua phan dng truyén mau 1a su ket than cip
tinh (acute kidney shutdown). Su ket than xay ra trong vong vai phat va tiép tuc cho
dén khi bénh nhéan chét vi suy than.

Nguyén nhan cua ket than:

- Phan dng khéang nguyén-khang thé gita cic nhém méu ki nhau lam giai phdng
nhiing chat djc tu nhing hong cau bi vo sé gdy co mach than.

- Su giam s6 luong hong chu luu thong cung voi nhing sy ¢6 mat chat doc duge
giai phong ti hong cu va tir phan dng mién dich thudng gay ra shock tuan hoan.Huyét
dp xudng rdt thap, luu luong mau qua than giam, lugng nudc tiéu giam.

- Néu lugng Hb tu do trong mdu luu thong I6n hon lugng Hb ¢6 thé gin véi
haptoglobin (mQt protein trong huyét tuong cé kha nang gin vdi mot lugng nho Hb),
nhiéu phan ti Hb thira ra c6 thé di qua mang loc cu than dé vao Sng than. Néu chi
lugng nho Hb vao 6ng than, luong nay sé dugc tai hap thu qua t& bao biéu mo vao
méu va khong gay doc. NEu luong Hb lot vao 6ng than rat 16n thi chi mot phan duoc
tai hap thu, trong khi nuéc 6 éng than vén tiép tuc dugce tii hdp thu lam cho nong
do Hb trong ong than tang cao dén mic hemoglobin ké&t tia va lam tic nhicu éng
than. Néu nudc ti€u c6 do toan cao thi su két tua Hb trong Sng than cang thuan loi.

Nhu vay su co mach than, shocktuin hoan va su tic 6ng than phéi hop gay ra ket
than cap tinh. Néu than bi ket hoan toan va khong md lai duoc nita bénh nhan sé
chét trong vong 1 tuin dén 12 ngay néu khong dugc digu tri bing than nhan tao.
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4. GHEP MO VA GHEP CO QUAN

Ngoai nhiing khiang nguyén ¢6 mit trén hong ciu gy ra cac phan dng truyén méu
con ¢6 rit nhi¢u khang nguyén trén céc t¢ bao khac cua co thé, vi vay khi ghép nhiing
€ bao la cho ngudi nhan c6 thé gay ra cic dap ung mién dich va cic phan ing mién

dich.
4.1. CAC LOAI GHEP

Khi ghép mdét mé hay toan bo mdt co quan cua mét trong anh chi em sinh doi cho
nguoi kia thi goi la ghép dong thé (isograft). Ghép cua nguoi nay cho nguoi khic hoac
cua con vat nay cho con vat khac trong cung loai goi la ghép dong loai (allogralt).
Ghép cua dong vat bac thiap cho ngudi hodc cua dong vat loai nay cho dong vat loai

kia goi l1a ghép khéc loai (xenograft).
4.2. GHEP CAC MO TE BAO

Trong truong hop ghép dong thé cac t¢ bao ghép s¢ ton tai lau dai néu dugce cung
cdp di mau. Trong truong hop ghép dong loai hodc ghép khiac loai, cac phan dng mién
dich ludn xdy ra, lam cac t€ bao ghép bi chét trong vong 1 dén S tuan sau khi ghép
néu khong ¢6 nhiing bién phap dicu tri dic hiéu d€ ngan can phan dng mién dich.
Nhiing (& bao ghép dong loai thudng ton tai lau hon ghép khac loai vi ban than khang
nguyén cua moO ghép dong loai gan giong véi cua md nguoi nhén.

Khi cac mo dugc phan loai va thdy mo nhan rat gidng voi mo ghép thi ghép dong
loai chic chin thanh cong ma khong cdn thude giam r?ién dich.

Mot s6 mo (¢ bao hodc co quan da duge ghép trong thuc nghi¢m hoidc dé dicu tri
la da, than, tim, gan, cic md tuyén, tay xuong, phoi. Nhi¢u truong hop ghép thian dong

loai da song dugc 5 dén 15 nam, ghép gan va tim dugc 1 dén 15 nam.

4.3. CAC BIEN PHAP PE KHAC PHUC PHAN UNG MIEN DICH TRONG GHEP MO

4.3.1. Phan loai mé. Phic hgp HLA cua cac khiang nguyén

Nhiing khang nguyén quan trong nhat giy ra su thai ghép la mot phac hop goi la
nhitng khang nguyén HLA. Cic khiang nguyén HLA duoc chia thanh 3 loai: loai 1 ¢o
trén b¢ mat cua moi (&€ bao cia co thé; loai 2 ¢6 trén bé mit cua nhing bach ciu
lympho ¢6 kha ning mién dich; loai 3 lién quan vdi bd thé va nhiing chét khac cua
qué trinh mién dich.

Vi cic khang nguyén HLA loai 1 ¢6 trén bé mit cua moi t€ bao nén ching la

nguyén nhan chinh gay thai ghép. Nhém niy gdm 150 khang nguyén khac nhau va
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duoc ma hoa boi 6 gen trén mot cdp nhiém sdc thé. D6 1a nhing gen dong dang va
¢o th¢ ma hoa cho 6 khang nguyén HLA khéc nhau cua bat ky mot ca thé nao. Diéu
do ¢6 nghia 1a ¢O thé ¢o trén mot ti 16 hop gen. KEt qua ta khong the ¢ hai nguoi
khéac nhau lai ¢6 cing 6 khang nguyén HLA gidong nhau trit truong hop sinh doi. Su
phat trién mién dich chdng lai mot trong cac khang nguyén nay s¢ gy thai ghép. Cac
khang nguyén HLA ¢6 trong bach cau cing nhu trong t& bao cua ciac mo, vi vay vice
phéan loai mo6 theo cac khiang nguyén HLA dugce thuc hién trén cadc mang cua bach
cau lympho. Céc bach ciu lympho duoc tron vai khang thé va bo thé thich hop roi u
trong mot thoi gian thich hop. Sau do t€ bao duoc dem phan tich thuong 1a bing cach
phan tich mic do bit thude nhudém sdng cia bach cau lympho.

D¢ dam bao cho ghép thanh cong ngudi ta thuong chon nguoi cho va ngudi nhén

la anh chi ¢m sinh doi hodc 1a nhiing nguoi trong cung mdt gia dinh.
4.3.2. Ngan can su thai ghép bing bién phdp trdn 4p mién dich

O mot ngudi bi suy giam mién dich, ghép ¢o thé thanh cong ma khong can dung
bat cd bien phap niao d¢ ngin can sy thai ghép. Tuy nhi¢n & ngudi binh thuong cho
du da chon duge nguoi cho phu hop vé khang nguyén HLA, ghép ciing chi 10n tai
duoc vai tudn n€u khong tran dap h¢ thdng mién dich. Vi bach cau lympho T giét chét
cac 1& baov ghép nén vi¢e trdn ap cac (¢ bao nay quan trong hon nhi¢u su trdn ap
khang th¢ cua huyCt tuong.

Cho d¢n nay nguoi ta da su dung nhing thudc sau:

- Cac hormon vo thugng thian dé trdn ap su ting truong caa cdc mo bach huyét,
do do lam giam ca su san xudt khang thé va £ bao T.

- Cédc loai thude gay doc trén hé thong bach huy¢t dé ngin su tao khang thé va (&
bao T, dac biét la thudc azathioprin (Imuran).

- Cyclosporin ¢6 tac dung ¢ ché ddc hi¢u trén sy tao thanh t&€ bao T va khong anh
huong dén nhiing phin khéic ciia hé mién dich.

Tuy nhi¢n khi dung nhiing thudc trén, bénh nhan khong c¢6 kha ning chdng lai
bénh tat nén qua trinh nhiém vi khudn hodc virut ¢6 thé lan tran. Nguy co méic ung
thu cing I6n hon 6 nhiing nguoi bi trdn 4p mién dich vi hé mién dich ¢6 thé pha hay

céc (¢ bao ung thu méi xudt hi¢n trude khi chiing ¢6 thé bit diu tang sinh.
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BACH CAU HAT VA HE THONG MONO-DAI THUC BAO

Binh thuong, co thé luén phai ti€p xic voi vi khudn, virut, ndm, ky sinh trung, dac
biét ¢ da, duong ho hap, duong tiéu hoa, niém mac mat, duong tiét ni¢u.Céac tac nhan
ké trén co thé gay bénh néu ching xdm nhap vao sau trong co thé.

R4t may, co thé c6 mot hé thdng dac biét chéng lai cac tac nhan gay nhiém trung
va nhiém doc, d6 1a cac bach ciu. Cac bach ciu bao vé co thé biang qua trinh thuc

bao va qua trinh mién dich.

1. PAI CUONG VE BACH CAU

Bach cau la nhiing t&€ bao ¢6 kha ndng van dong. Ching duoc tao ra mot phan trong
tuy xuong va mot phan trong cic mo bach huyét. Sau khi dugc tao ra, chang dugc dua
vao mau va duge chuyén dén khdp co thé dé€ dugce su dung, dac biét la ciac vang dang

bi vicm d€ chong lai céc tic nhan gay nhiém trang.
1.1. NHUNG DAC TINH CHUNG CUA BACH CAU

1.1.1. Cac loai bach cau

Cac loai bach cau gom bach cau hat trung tinh, bach cdu hat ua toan, bach cau hat
ua kiém, bach cdu mond va bach cu lympho (bach ciu ua toan con goi 1a bach ciu
ua acid hodc bach cdu ua eosin, bach ciu ua kiém con goi 1a bach cdu ua base, bach
cau mond con goi 1a bach cdu don nhan). Goi la bach ciu hat vi ching ¢ cac hat

trong bao tuong . Boi khi 6 1am sang, ching duoc goi la bach ciu da nhan.
1.1.2. Nong do cua bach cidu trong mau

o) nguoi truong thanh c¢6 khoang 7000 bach cau/ mm® mau; ti I&¢ % cua cac loai

bach cau nhu sau:

- BC hat trung tinh 68 +« 5

- BC hat ua toan 2+ 9

- BC hat ua kiém 0.4 %

- BC moéno 1404
- BC lympho 27+5
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1.2. QUA TRINH SAN SINH BACH CAU

Bach cau hat va bach cAu mono duoce tao ra trong tuy xuong. Con bach cau lympho
va tuong bao dugc tao ra chu yéu tir cac mo bach huyét nhu céc hach bach huyét,
lach, tuyén dc, hong va cac mo bach huyét ¢ tay xuong, rudt va cac noi khac.

Cac bach cau sau khi dugc sinh ra sé dugc du trit ¢ tay xuong. Khi co thé can dén,
ching mdi duge dua vao méau luu thong.

1.3. POI SONG CUA BACH CAU

Bach cau hat sau khi dugc giai phong tir tay xuong sé ton tai 4 dén 8 gio trong méu
va khoang 4 dén 5 ngay trong cac mo. Trong lic co thé bi nhiém khuén, doi sGng cua
bach ciu thudng ngdn hon vi bach ciu van dong dén noi bi viém, thuc hién chidc niang
thuc bao roi bi pha huay.

Bach ciu mond cing chi ton tai khoang 10 dén 20 gio trong mau luu thong roi
xuyén mach vao cac mo va tré thanh dai thuc bao cia mo, ton tai hang thang, thim
chi hang nam cho dén ldc bi pha huy sau khi da lam xong nhiém vu thuc bao.

Bach cau lympho tu cac hach bach huyét theo ciac bach mach roi vao méau. Sau dé
it gio ching xuyén mach vao cac mé, trd lai bach mach roi vao mau. Nhu viy c6 su
tudn hoan lién tuc cta bach cau lympho qua cac mo. Bach cau lympho ¢6 doi sOng dai

hang thang hodc hang nam tay thudc vao nhu ciu cia co thé.
1.4. NHUNG PAC TiNH BAO VE CUA BACH CAU TRUNG TiNH VA MONO-PAI THUC BAO

Bach ciu trung tinh 12 nhiing t& bao da trudng thanh nén chiang ¢6 thé tan cong
va pha huy vi khuén, virut ngay trong mau tudn hoan. Bich cauw mono la nhing t€ bao
chua chin nén khong c6 kha nang nay. Khi vao cac mo, ching biét héa thanh dai thuc
bao ¢d kich thude tang gip 5 lan, c6 mot sé lugng 16n lysosom trong bao tuong. Dai
thuc bao tiéu diét cac tac nhan gay bénh bing qua trinh thuc bao.

Xuyén mach

Bach cau trung tinh va bach cdu mono ¢ thé chui qua cac 16 cua thanh mach cho

du kich thudc cua 16 nho hon kich thudc cua bach céu.
Chuyén dong theo kiéu amip

Bach clu trung tinh va bach cdu mono c¢é thé van dong theo kiéu amip O trong cac

mod voi to¢ dd 40 um trong mot phat.
Hoéa ung dong

Nhi¢u loai hda chat khac nhau ¢é thé lam cho bach cau trung tinh va dai thuc bao
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chuyén dong vé phia ngudn hoa chit nay. DG la hién tuong héa dng dong. Khi mo bi
viem nhiém, ¢6 rdt nhicu san phim duoc tao ra dé hap dan cac bach ciu van dong
dén vung bi viém. D6 1a: cac ddc chét cua vi khudn, cic san pham thodi hda cia ban
than mo bi viém, cdc san phdm phan dng caa "phdc hop bé the", céc san pham phan
ing cua hi¢n tuong dong huy€l tuong trong vang bi viém va mot so chat khac.

Hoa dng dong phu thudc vao bac thang nong do cua chit gdy hoa tng. Nong do
cao nhit 0 gan nguon sé hip din bach cdu rdi cdc mao mach chuyén dong vé hudng

do.

1.5. THUC BAO

Chuc nang quan trong nhdt cua bach ciu trung tinh va dai thuc bao la thuc bao.
Cac t¢ bao nay phai lya chon nhitng chat d¢ an; mat khéc, cdc (€ bao hoac cac cu
tric binh thudng cua co thé cang ¢é thé bi thuc bao.

Cé ba cach chon vit bi thuc bao:

- NEu be mit cia vat xu xi, chung dé bi thuc bao.

- Cac chat tu nhi¢n caa co thé ¢6 nhing vo protein bao boc. Cac vo boc nay co
tac dung day céc ¢ bao thue bao. Cac mod chét, cac vit la khong ¢o vo boce va thudng
tich dién rat manh do do chung dé bi thuce bao.

- Co th¢ ¢o nhitng phuong ti¢n dic bi¢t d¢ nhan bift mot s vat la; do 1a chice nang
cua h¢ thong mién dich. H¢ théng mién dich san xudt ra khang thé. Cac khang thé

nay gdn vao mang vi khuin lam chdng dé bi thuc bao. D6 la qua trinh opsonin hda.
1.5.1. Su thuc biao cia bach cau hat trung tinh

Khi vao mo, bach cau trung tinh da [a mot € bao trudng thanh va ¢6 the thue bao
ngay. Bach cau trung tinh gdn vao vat la roi phong chan gia bao vay vat la, tao thanh
mét tdi kin chia vat la. Tai nay xam nhap vao khoang bao tuong, tich khoi mang
ngoai cua (& bao tao ra tai thuc bao troi tu do ¢ bén trong bao tuong. Bach cu trung
tinh ¢6 th¢ thuc bao 5 dén 20 vi khuan trudc khi ban than nd bi chét.

1.5.2. Su thuc bao cua dai thuc bao

Sau khi duoc hoat hda boi h¢ thong mién dich, dai thuc bao ¢o kha ning thuc bao
manh hon bach cdu trung tinh, nd ¢6 thé dn tdi 100 vi khuidn. Chdng ciing ¢ kha
niang nudt nhing vat 10n hon nhicu | vi du ching dn hong ciu, ky sinh trung s6t rét,
v.v. trong khi bach ciu trung tinh chi an dugc céac vat ¢6 kich thude bing ¢ vi khuén.

Sau khi ticu hda céac vat la, dai thuc bao ¢6 kha nang tong céac san phidm con lai ra

ngoai va ching tiép tuc song thém nhicu thing nia.
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1.5.3. Su tiéu héa cac vat bi thuc bao

Khi vat la bi thuc bao, lysosom va cac hat khac trong bao tuong sé d&n ti€p xac voi
t4i thuc bao, hoa mang, roi trit cac cnzym ticu hoa va céc tac nhan gi¢t khuan vao
tai thuc bao, nhu vy tai thuc bao tro thanh tdi tiéu héa va su ti¢u hoa cia vat bi
thuc bao bit diu ngay lap tic.

Ca bach cau trung tinh va dai thuc bao d¢u ¢ nhicu lysosom chia dung cic enzym
licu protein ¢6 tac dung ticu héa vi khudin va cédc protein la. Lysosom cua dai thuc
bao con chia mot luong 10n lipase dé ticu hoa ciac mang lipid rdt day cia mot sO vi
khuan.

1.5.4. Kha nang giét vi khuidn cua bach cdu trung tinh va dai thuc bao

Bach cau trung tinh va dai thuc bao cing chda nhiing tic nhan gi¢t vi khuan c6
kha nang gi¢t hdu h¢t vi khudn ngay ca khi chung khong bi ticu hda boi cac enzym
cua lysosom. Di¢u nay rdt quan trong vi mot s6 vi khuan ¢ vo boc bao vé hodc ¢co
cdc y€u (3 khdc ngdn can tac dung cua cic enzym tiéu hoa. Cac chdt nay gom: cic tac
nhan oxy hoa manh nhu supcroxide (O72), hydrogen peroxide (F202),10n hydroxyl(OH"),
chung gi¢t vi khudn voi licu luong rdat nho. Ngoai ra cnzym mycloperoxydasce cua
lysosom ¢6 tac dung xtc tc cho phan dng gitta H,O, va ion CI” dé tao ra hypochlorite
la chat gi¢t khuan rdt manh. Lysozym cua lysosom cing ¢6 tac dung giét khuin vi no
lam tan mang lipid cua vi khuan.

Mic du vay, mot s6 vi khudn, chu yCu la vi khudn lao, ¢6 vo boc chdng lai cac
cnzym cua lysosom, dong thoi bai tiét nhing chat chong lai cac tic nhan gic¢t khuén
cua bach cau trung tinh va dai thuc bao. Cac vi khudn nay thuong gay ra cac bénh

man tinh.

2. HE THONG MONO-DAI THUC BAO VA HE THONG VONG NOI MO

Mot s6 16n bach cau mond di vao cac mo va sau khi bi¢t hda thanh dai thuc bao
sC gdn voi cdc mo va ton tai 0 do hang thang hodc hang nim cho dén khi ching duoc
huy dong di lam cic chic nang bao vé. Chang cang ¢6 kha nang thuc bao moét lugng
[6n vi khuan, virut, cac mo bi hoai ta va cdc vat la khac trong cac mo gidng nhu cac
dai thuc bao luu 10ng. Khi bj kich thich ching ¢6 thé roi khoi noi gén, tro thanh dai
thuc bao luu dong dé dép dng vai cac kich thich hoa hoc hoic cac kich thich khac cua
qué trinh viém.

H¢ thong cac bach cau mono, dai thue bao luu dong, dai thuc bao ¢6 dinh ¢ cac
mo va mot it t€ bao biCu mé didc hi¢u trong tiy xuong, lach, hach bach huyét, duoe

goi la h¢ thong vong ndi mao, boi vi 1t ca céc loai 1€ bao nay déu ¢6 nhiing dic tinh
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thuc bao gidng nhau va déu < nguodn goc tu té bao goc cua dong mond trong tuy
xuong; vi vy hé thong vong ndi mo cing dong nghia vai h¢ thong mond-dai thuc bao.
Cho du duoc goi la h¢ théng vong ndi mé — la tén goi quen thudce trong céc tai licu
y hoc — hay hé thdng mono-dai thuc bao, thi déu ¢6 nghia 1a mot hé théng thuc bao
khu trd ¢ tat ca cdc mo nhung dic biét 1a ¢ nhiing mé c6 mot lugng 16n céc hat, chat

doc, va nhiing chit ¢6 hai khac can phai bi pha huy.
2.1. PAI THUC BAO TRONG DA VA CAC MO DUOI DA (TO CHUC BAO)
Khi da bi t6n thuong, cic tac nhan gay nhiém khuin xam nhap vao cac mo dudi da

. va. gy viém tai chd. Khi d6 cac dai thuc bao cua mo sé phan bao dé€ tao ra nhiéu dai

thuc bao hon nita roi tan cong va pha huy cac tic nhan nhiém khuan.

. 2.2. PAI THUC BAO CUA CAC HACH BACH HUYET

Néu cac vat la khong bi phan huy tai chd, ching sé vao bach huyét roi theo bach
mach di dén cdc hach bach huyét khu tra trén dudng di cua bach mach. Ching di vao
cac xoang tuy va bi nhiing dai thuc bao khu trd ¢ do pha huay, do d6 ngan can céc vat

la khong lan rong khdp co thé.
2.3. PAI THUC BAO PHE NANG

Céc vat la cing ¢6 thé xam nhap vao co thé qua dudng ho hap.

Tuy nhién O thanh ph¢ nang ¢6 moét s6 16n dai thuc bao. Cac dai thuc bao sé an
vat la va giai phdng cac san pham tiéu héa vao bach huyét. Néu vat la khong bi ticu
héa, dai thuc bao thuong tao ra "t&€ bao khdng 16" baq quanh vat la cho dén khi vat
la bi hoa tan dan dan. Nhing bao nhu vay thuong duoc tao ra chung quanh vi khuin

lao, hat bui silic va cac hat than.
2.4. PAI THUC BAO TRONG CAC XOANG CUA GAN (TE BAO KUPFFER)

MGt s6 16n vi khuén ¢6 thé xdm nhdp vao co thé qua niém mac duong ticu hoa dé
vao h¢ thong cta. Nhung trude khi di vao tudn hoan chung, mau phai di qua céc xoang
cua gan, noi khu trd cia cac dai thuc bao cua mo (goi la t& bao Kuptler). Cac té bao
nay tao thanh mot hé thong loc dac biét gi lai cac vi khuan khong cho ching di vao

tuan hoan chung.

2.5. PAI THUC BAO CUA LACH VA TUY XUONG

N¢€u ¢6 vat la di duoc vao tuan hoan chung, ching cing bj gitt lai boi mdt hang rao

bao vé khéc: cac dai thuc bao cua lach va caa tuy xuong. Cac t€ bao nay s¢ thuc bao
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cac vat la. Dai thuc bao cuaa lach ciing thuc bao cac hong chu gia hodc hong cau bat

thuong.

3. QUA TRINH VIEM VA CHUC NANG CUA BACH CAU TRUNG TINH VA DAI
THUC BAO

3.1. QUA TRINH VIEM

Khi mo bj ton thuong do bat cd nguyén nhan gi: vi khudn, chan thuong, héa chat,
nhiét, v. v. cac mé t6n thuong sé giai phong ra nhi¢u chéat lam bi€n d6i mo hon naa.
Tap hop toan bo nhing thay ddi cua mé duge goi la hién tuong viém va gom nhiing
dac tinh sau:

- Gian mach tai chd 1am cho luu lugong mau tai chd ting lén.

- Tang tinh th&m mao mach, do d6 mét lugng dich rat 16n thoat vao khoang ké.
- Dong dich ké do qua nhi¢u fibrinogen va cac y€u td dong mau khic thoat vao
khoang ké.

- MOt s6 16n bach cdu hat va bach cdu ménd van dong vao mo.

- Céc (€ bao mo bi phong lén.

Nhing chat do mo t6n thuong giai phong va gay ra cac hau qua trén la histamin,
bradykinin, scrotonin, prostaglandin, mot s0 san pham phan dng cua phic hop bo thé,
cac san pham phan Gng cua h¢ théng dong mau va rdt nhiéu lymphokin do (& bao
lympho T hoat hoa giai phong ra. Mot s6 chét nay hoat hoa cac dai thuc bao va chi
trong vong vai gio, cac dai thuc bao bit dau dn cic mg bi (6n thuong, nhung dong

thoi cac dai thuc bao nay cang lam t6n thuong hon nita cac (& bao lanh,
Tac dung "khoanh ving" cua viém

Mot trong nhiing két qua diu tién cua viem 1a khoanh vung bi t6n thuong khoi
nhing vung con lai. Cic khoang cua m6 va bach mach bi phong toa bai cac cuc dong
fibrin dén ndi dich chi chay vua du qua cac khoang ké. Qua trinh "khoanh viung" nay
lam giam sy lan truyén cua vi khudn hodc chit doc.

Cuong do cua qué trinh viem thuong ty I¢ vai mdc dO t0n thuong cua mo. Vi du
tu cau (staphylococcus) xAm nhap vao mo, giai phéng rat nhiéu chat doc lam chét &
bao. K&t qua 1a qué trinh vicm phat trién rdt nhanh va nhanh hon nhiéu so véi viée
ban than tu cdu ¢6 thé nhan Ién va lan truyén. Vi vay nhiém khuin do tu ciu duoc
dac trung bang hi¢n tugng khoanh ving rdt nhanh. Ngugc lai, lién ciu (streptococcus)
khong hay hoai nhi¢u cac mo 0 tai chd, do d6 qua trinh khoanh vung phat trién cham
trong khi lién cau phat trién va di tan di cac noi khic trong co thé. Vi viay nhiém

123



khudn licn cau dé gay chét ngusi hon nhiém tu cdu mic du tu clu gay hay hoai cac

moé nhiéu hon.

3.2. PAP UNG CUA DPAI THUC BAO VA BACH CAU HAT TRUNG TINH POl VOI QUA
TRINH VIEM

3.2.1. Dai thyc bao cia mé tao thanh hang rao bao vé dau tién

Chi vai phut sau khi qua trinh viém bét ddu, nhing dai thuc bao cua mé da cd mat
trong cic mo. DS ¢6 thé la t6 chdc bao cua mo dudi da, dai thue bao phé nang, dai
thuc bao cua nao. Cac dai thuc bao nay bét diau ngay qua trinh thuc bao: cac (& bao
phong to 1én, tich khoi chd gin va trd thanh (& bao di dong dé tao ra hang rao bao
v¢ dau tién chong lai vi khudn trong nhing gio ddu. Tuy nhién s6 luong cac (& bao

nay thuong it.

3.2.2. Su xam nhap cda bach cdu hat trung tinh vao ving bi viém dé tao

thanh hang rao bao vé thu hai

Vai gio sau khi qua trinh viém bdt diu, mot s6 16n bach cau hat trung tinh it mau
xam nhap vao vang vicm. Chinh céc san pham tir cic mo ton thuong giai phong ra da
khai dong cac phan ang: (1) chang lam bi¢n doi mat trong cua 16p ndi mo lam cho
bach cdu hat trung tinh bam vao thanh mach trong vang vicm. D6 la su bam mach;
(2) ching lam cho céc (& bao ndi md cua mao mach va céc tiéu tinh mach tach xa
nhau dé tao ra nhing cia du rong cho cic bach ciu hat trung tinh di qua dé vao mo.
D6 1a hién tuong xuyén mach; (3) cac san pham khéc cua viem gay ra hién tuong hda
tng dong lam cho bach cadu hat trung tinh chuyén dong vé phia mé ton thuong.

Bach ciu hat trung tinh Ia nhing (€ bao trudng thanh, ching bit diu thyc bao ngay
d¢ 1ay di céc vat la. '

3.2.3. Tang cap tinh s6 lugng bach cdu hat trung tinh trong mau

Chi vai gio sau khi bit dAu mot qua trinh viém cdp tinh va ning, so lugng bach cau
hat trung tinh trong mau cé thé tang gdp 4 dén 5 lan. Nguyén nhan do céac san pham
vicm di vao dong mau roi duge van chuyén dén tay xuong. Tai diy chiang tac dung
trén cdc mao mach tuy va cac kho du tri bach cau hat trung tinh dé huy dong bach
cau hat trung tinh di ngay vao mau tuan hoan, do d6 cang c6 nhi¢u bach cau hat trung
tinh di dén mo bi vicm.

3.2.4. Sy xam nhap cta cac méné-dai thuc bao vao viing bi viém dé tao ra

hang rao bao vé thu ba

Cung v4i bach cu hat trung tinh, cac bach cau mond cing ti mau di vao ving

124



viém. Tuy nhién s& luong bach ciu mond trong méu va trong tiy xuong déu thap nén
su tap trung bach chu monod trong viing viém cham hon bach ciu hat trung tinh rat
nhi¢u (cAn vai ngdy moi ¢6 tac dung). Hon nita, khi dd xam nhap vao viung viém, bach
¢iiu mond vén con i mot t€ bao chua truong thanh va phai can thoi gian khoang 8
gio nita dé biét hoa thanh dai thuc bao. Sau vai ngay dén vai tuian, dai thyc bao tro
thanh (& bao thuc bao chu yéu d ving viém do tdy xuong tang san xuat mot luong 10n
bach ciu mdnd. So vai bach ciu hat trung tinh, dai thuc bao ¢é thé thuc bao nhicu
vi khudn hon va an cac phan (i 10n hon, ké ca ban than bach cau hat trung tinh va
mot s6 lugng 16n cac mo hoai tu. Ngoai ra, dai thuc bao con dong vai tro quan trong

trong su khai dong san xuat khang thé.

3.2.5. Tang san xuit bach ciu hat trung tinh va bach cdu moné trong tay

xuong dé tao ra hang rao bao vé tha tu

Cic san pham viém kich thich cic (€ bao goc bi¢t héa cua dong bach cau hat va
bach ciu mond o iy xuong, do d6 tiy xuong ting san xudt hai loai t&€ bao nay. Phai
can thoi gian khoang 3 dén 4 ngay dé céc bach clu hat trung tinh va bach cau mono
moi duge tao thanh roi tuy xuong vao mau. N&u kich thich 1 mo viém con ticp tuc
thi tay xuong ¢6 thé lién tuc san xuit mot sO luong rat 1on céc bach ciu nay trong

thoi gian hang thiang, tham chi hang nam vdi mic do san xudt gap 50 lan binh thuong.

3.2.6. Qua trinh diéu hoa ngugc nhiing dap ng ciia bach cdu hat trung tinh

va dai thuc bao véi qua trinh viém

C6 hang chuc yéu (8 tham gia vao qud trinh di¢u hoa nay, trong dd ¢6 5 yCu (0
chu yéu la: (1) y€u 16 gay hoai ta khéi u (TNF); (2) interleukin-1 (1-1): (3) y€u 16
kich thich tao cum cia dong bach cau hat trung tinh va bach ciu mond (GM.CSF);
(4) y€u 16 kich thich tao cum cia dong bach cdu hat trung tinh (G.CSF); (5) y€u 0
kich thich tao cum cua dong bach cau mono (M.CSF).

Ca 5 yCu to nay chu yCu do cac dai thuc bao hoat hda trong viung viém san xudt
ra, mOt phan nho 12 do cac (¢ bao khac cia mo bi viém san xuat.

Y¢&u (6 kich thich tao cum cua dong bach cau hat trung tinh va bach cdu mono
(GM.CSF) ¢4 tac dung kich thich su san xuat cda ca hai dong bach cau hat trung tinh
va bach cau mono, yCu t0 kich thich tao cum cua dong bach cau hat trung tinh (G.CSF)
kich thich dong bach cau hat trung tinh va y&u 16 kich thich tao cum cua dong bach
cau mond (M.CSF) kich thich dong bach ciu mono.

Nhu vy su phdi hop cua TNF,LL-1, cac y€u 6 kich thich tao cum cuing mot s y&u
6 khéc, tao ra mot co ch€ dicu hoa ngugce rdt manh. Co ché nay bat diu bing qua
trinh viém cia mo, roi sy san xudt cia céac loai bach cau va cudi cung la sy loai bo

nguyén nhan giy viém.
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3.2.7. Sy tao mu

Khi bach cau hat trung tinh va dai thuc bao da nudt mét s6 16n vi khudn va cic
mo hoai tu thi tit ca bach ciu hat trung tinh va hau hét dai thuc bao sé bi chét. Sau
vai ngay mot céi hang dugc dao vao trong vung viem. Trong hang chda cac mo hoai
tu, bach cu hat trung tinh chét va cac dai thuc bao chét. Hon hop nay duoc goi chung
la mu. Khi qua trinh viém giam di, cdc mo hoai tu va céac t€ bao chét trong mu sé tu
ticu dan trong vai ngay, roi cac san phim cudi cung sé dugc hdp thu vao cidc mo chung

quanh.

4. BACH CAU HAT UA TOAN

Bach clu hat ua toan (ua acid) chiém 2 dén 3% t6ng s6 bach cau trong mau. Kha
nang thuc bao va hda ung dong cia ching yéu nén bach ciu nay khong déng vai tro
quan trong trong céc bénh nhiém khuin thong thudng.

Nhung & nhiing nguoi bi nhiém ky sinh trang , s6 lugng bach ciu hat ua toan ting
rat cao va chang di toi nhitng mo bi nhiém ky sinh trung. Mic du ky sinh trang c6
kich thudc rat 16n so voi bach cau hat ua toan hodc bat cd mot dai thuc bao nao khac,
nhung bach cau hat ua toan tan cong duoc ky sinh trung va giai phéng ra nhi¢u chat
dé giét ky sinh trung. Vi du trong bénh sin mang la bénh rit phd bi€n 4 cac nudc
nhiét doi, ky sinh tring xAm nhap vao tat ca cac phan cua co thé. Bach cau hat ua
toan tan cong du tring cia san mang va diét ching bing cach: (1) giai phdng cidc men
thuy phén tu cac hat cua 1€ bao; (2) giai phong ra nhiing dang hoat dong cia oxy, c6
thé gi€t ky sinh trang; (3) giai phong ra mot polypeptid gi€t 4u trung goi 1a major
basic protein (MBP). - !

Bach ciu hat ua toan cing tap trung nhiéu trong cdc mo dang ¢é phan tdng di ung
nhu cac mé quanh phé quan cia ngudi bi hen, trong da khi bi di dng da. Nguyén nhén
¢O thé do cic dudng bao va bach cdu ua kiém tham gia vao cac phan ung di ung va
ching giai phong mot yéu 16 gay hoa dng dong vii bach cau hat ua toan dé hdp dan
nhiéu bach cau hat ua toan dén mo bi di dng. Bach ciu hat ua toan c6 tic dung khu
doc mot s6 chat giy viem do dudng bao va bach ciu ua kiém giai phong ra. Ching
cing cé thé thuc bao va pha huy cac phic hop di nguyén-khang thé, do d6é ngan can

su lan truyén cua qua trinh viém tai ché.

5. BACH CAU UA KIEM

Bach ciu ua kiém trong méu luu thong rat gidng dudng bao, mot loai t€ bao 6 ngay

bén ngoai cia nhiéu mao mach.
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Ca hai loai t& bao nay déu giai phong heparin vao mau (mdt chat chong dong mau),
va cing c6 thé ldy di nhiing hat md sau moOt bita dn nhi¢u mod. Dudng bao va bach
cdu ua kiém cing giai phong ra histamin, mot lugng nho bradykinin va serotonin. Chinh
cac dudng bao trong nhitng md bi viém da giai phong ra cac chit ké trén trong qua
trinh viém.

Dudng bao va bach ciu ua kiém dong vai trd cuc ky quan trong trong mot s6 phan
ing di tng vi khang thé IgE gay phan tng di dng rat hay gin vao dudng bao va bach
ciu ua kiém . Khi ¢6 khing nguyén dic hiéu phan ung voi khang thé, khing nguyén
ndy sé gin vao khang thé 1am cho dudng bao va bach cau ua kiém v ra va giai phong
mot luong l6on histamin, bradykinin, serotonin, heparin, chit phan dng cham cuaShock
phan vé va mot s men thiy phan cia lysosom. Nhiing chat ndy giy ra cac phan dng

mach va phan dng mo tai chdé dé gay ra cac biu hién di dng.

6. GIAM BACH CAU

Giam bach ciu xay ra khi tiy xuong ngiing san xuét bach cau. Trong diéu kién nav
co thé khong ¢6 kha nang chdng do lai su xAm nhap cda vi khudn va cac tic nhan
khac.

Binh thuong co thé nguoi séng cdng sinh vai nhi¢u loai vi khuin. Céc vi khuén ¢6
midt ¢ mit, miéng, dudng ho hdp, dudng ticu hoa, v.v. Khi s lugng bach cau giam,
cac vi khuan nay lap tdc xam nhip vao cac mo. Hai ngay sau khi tdy xuong ngiing san
xudt bach clu, cic v&t loét co thé xuit hién ¢ miéng, & dai trang, hodc bénh nhan bi
nhiém khuin dudng ho hap. Vi khuin tu nhiing vét loét nhanh chéng xdm nhap vao
cdc mo xung quanh va vao mau. Néu khong duoc dicu tri; bénh nhan c6 thé chét trong
vong 3 dén 6 ngay sau khi bi giam bach cdu hoan toan.

Nguyén nhén cta giam bach ciu 12 nhiém tia gamma (nd bom hat nhan), dung thuéc
hoac ticp xic vdi cac chit héa hoc ¢ nhan benzen hodc nhan anthracen. Céac thude

chloramphenicol, thiouracil, thudc ngu ciing c6 thé gay giam bach chu.

7.LEUKEMIA

Leukemia con goi 1a loxémi (lcucémie) 1a sy ting rit cao s luong bach cau bt
thuong trong mau ngoai vi.

C6 hai loai leukemia: lecukemia theé lympho va lecukemia thé tuy.

Lcukemia the lympho la su qua san cua bach ciu lympho, thuong bat dau trong céc
hach bach huyét hoiic cic m6 bach huyét khéc roi lan khip co thé. Leukemia thé tay

la sy qua sdn coa cdc tay bao non trong tdy xuong roi lan khdp co thé dén mic bach
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- cau dugc sinh ra 0 cdc co quan ngoai tuy. Trong leukemia thé tay, qué trinh ung thu
¢4 thé sinh ra nhiing t€ bao da bi¢t hoa mét phan, do do6 c¢6 thé ¢6 lcukemia bach ciu
hat trung tinh, leukemia bach cau hat ua toan, lcukemia bach cdu moOnd, v.v. nhung
thong thuong cic té bao leukemia thuong di dang, khong biét héa va khong giong
bat kv loai bach ciu nao.

T¢ bao cang khong biét hda, leukemia cang cdp tinh va bénh nhin chét trong vai
thang néu khong dugc dicu tri. NCu cic t€ bao da biét hoa bénh thudng la man tinh

va cd thé kéo dai tu 10 dén 20 nim.

BACH CAU LYMPHO VA QUA TRINH MIEN DICH

1. MIEN DICH

1.1. MIEN DICH BAM SINH

Co thé nguoi ¢6 kha niang chong lai hau hét cac loai sinh vat hodc chat doc lam
hai dé€n cdc mo va cac co quan cua minh. Kha nang do goi la mién dich. Kha nang
mién dich 12 do mot hé théng mién dich dic biét tao ra cac khang thé va céc & bao
lympho hoat héa dé tadn cong va pha huy cac sinh vat hodc chat doc. D6 1a mién dich
tap nhiém. Ngoai ra con ¢6 mot loai mién dich khéac goi 1a mién dich bdm sinh, bao
gom:

- Su thuc bao cac vi khuin va nhing tic nhian xadm phap khac, do bach cau va cac
dai thuc bao cia mo.

- Su pha huy nhiing sinh vat duge nudt theo thdc an, do dich vi ¢6 dd toan cao va
do cdc men ti€u hoa.

- Phan dng cia da véi ciac sinh vat xadm nhap.

- Mot s hop chat hoa hoc trong méu gin vai sinh vat la hodc chdt doc dé pha huy
chung. Vi du: (1) lysozym, mOt polysaccarid ¢o tdc dung lam tiéu mang. Cac lysozym
tdn cong vi khuin va lam cho ching bi tan ra; (2) polypeptid kiém, phan dng va lam
bat hoat mdt s6 vi khuén gram (+); (3) phac hop bo thé, gom 20 protein, ¢é thé duoc
hoat hoa d¢ pha hay vi khuén; (4) bach ciu lympho giét, ¢6 thé nhan biét va giét chét
cac t€ bao la, t€ bao u va mot sO t€ bao bi nhiém khuén.

Mién dich badm sinh 1am cho co thé c¢6 thé chdng lai mét s6 bénh nhu bénh nhiém

virut bai li¢t cua suc vat, bénh ta caa lgn, bénh sot ho caa cho (distemper), v.v.
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Mat khac, nhitng dong vat bac thip ciing chéng lai hoic dugc mién dich hoan toan
vOi nhiéu bénh cua ngudi nhu bai liét, ta cua nguoi, giang mai, v.v.

1.2. MIEN DICH TAP NHIEM

Ngoai mién dich bim sinh, con ngudi c¢6 kha niang phat trién mot loai mién dich
dac hiéu cuc manh dé chéng lai cac tac nhan xam nhap nhu vi khuén, virut, chat doc
‘v cac mo la tir dong vat. D6 1a mién dich tap nhiém. Mién dich tap nhi€m c6 thé cho
ta mot cach bao vé rdt hiéu qua. Vi du tiém vacxin udn van c6 thé giip cho co thé
chdng lai dugc mot luong chit doc cia uén van gdp 100.000 Iin lieu giy chét néu

khong ¢6 mién dich.
1.2.1. Cdc loai mién dich tap nhiém

Mién dich tap nhiém dugc chia lam hai loai:

- Mién dich thé dich hay mién dich t€ bao B, trong d6 co th€ sian xudt ra nhing
phan t globulin goi 1a khang thé , c¢6 kha nidng tin cOng cac tic nhan xam nhép.

- Mién dich t& bao hay mién dich t€ bao T do mot s6 lugng 16n t€ bao lympho T
dugc hoat héa d€ tiéu diét tic nhan la.

Ca khang thé va t€ bao lympho hoat héa déu dugc tao ra trong cac mo bach huyét.
Céc qua trinh mién dich déu duoc khoi dong boi khiang nguyén.

1.2.2. Cac khang nguyén

Mién dich tap nhiém chi xay ra sau lan xdm nhdp dau tién cua vat la hodc chat doc.
Nhu vay co thé phai c6 mot s6 co ché€ dé nhan biét su xam nhap khoi ddu nay. Méi
chat doc hodc méi loai sinh vt luon [uén chda mot hodc vai hgp chit héa hoc dic
hiéu khac hin véi nhiing hop chit khac. Ching 12 nhitng phéan ti protein ho#c nhiing
polysaccarid. Chinh cac hgp chat nay da khai dong mién dich tap nhiém va dugc goi
la cic khang nguyén. Tiéu chuin cia khang nguyén la phéi c6 trong luong phén tu
cao khoang 8.000 tro 1én. Ngoai ra tinh khang nguyén con phu thudc vao nhiing nhém
phéan tu dinh ky déu ddn goi 1a epitope trén bé mit cia phan ti khang nguyén.

Hapten: C6 nhiing chat c6 trong luong phan ti nho hon 8.000 nhung vin gy duoc
mién dich. Cac chit nay duoc goi 12 hapten. Co ché€ gay mién dich cuia hapten nhu
sau: trudc hét hapten gan véi mot chat cé tinh khang nguyén , vi du protem r6i phic
hop hapten-protein sé kich thich gay dap dng mién dich.

Cac khang thé hoac céc t€ bao lympho hoat hda dugc tao ra dé chdng lai phic hop
thi ¢ thé phan dng chdng lai protein hodc chdng lai hapten. Do dé khi tiép xic voi
hapten lan thd hai, mot s6 khang thé hoic t€ bao lympho hoat héa sé phan ung vai
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hapten truée khi chat ndy c6 thé lan truyén va gay hai cho co thé.
Cac hapten gdy dap dng mién dich thudng l1a thudc, cac thanh phin héa hoc trong
bui, cidc san phdm phan hay 0 gu tdc, 16ng tir dong vat, cac san pham thoai hoa cua

da bi troc viy, cac héa chat cong nghiép, v.v.
1.2.3. Vai tro cua té bao lympho trong mién dich tap nhiém

Mién dich tap nhiém la mot san phdm cua hé thdng lympho cua co thé. Nhing
nguoi bam sinh khoéng c6 t€ bao lympho hodc cac 1€ bao lympho bi pha huy do chiéu
xa hodc do hda chit thi sé khong c6 mién dich tap nhiém. Nhiing nguoi nhu viy thuong
chét ngay sau khi sinh do bi nhiém khuin du duogc diéu tri bang moi bién phap. Nhu
vay t€ bao lympho rit cin cho su (0n tai ciia con ngudi.

T€& bao lympho khu tra trong cac hach bach huyét, ching cing c6 0 cac mo bach
huy&t dac biét nhu lach, cac ving dudi niém mac cua 6ng tiéu héa va tiy xuong. Trong
co thé, cac mo bach huyét dugc phan bo rat thuan 1oi dé c¢é thé chin ddng céc sinh
vat hodc céc chat doc xam nhép trudce khi ching ¢6 thé lan truyén rong rai. Vi du céc
moO bach huyét Ong tiéu hoda c6 thé ti€p xic ngay vdi cidc khang nguyén xam nhép qua
dudng tiéu héa. Cac mo bach huyét cua hong va hdu khu trd ¢ vi tri rdt thuan loi dé
chin ding cac khang nguyén di vao duong ho hap trén. Cudi cing mo bach huyét cua
lach va tay sé chan ding cac khang nguyén da di duoc vao mau va tuan hoan.

Té€ bao gay ra mién dich thé dich la t& bao lympho B. T¢ bao gay ra mién dich qua
trung gian t€ bao 1a t€ bao lympho T. Ca hai loai t€ bao nay déu c6 chung ngudn goc
trong bao thai 1a cac t€ bao gdéc van nang. Cic t€ bao nay sé biét héa thanh (€ bao
goc biét héa cua dong lympho dé tao ra t& bao lympho. Trudc khi tro nén cac té bao
lympho trudng thanh khu trd O cdc hach bach huyét, 'chl’mg dugc biét héa hon nita
hoac dugce "xu ly" nhu sau:

Mot s6 t€ bao lympho di trd dén tuyén tic va dugce xi ly ¢ do, vi thé ching dugc
goi la t& bao lympho T (thymus). T€ bao lympho T chiu trach nhiém vé mién dich t&
bao. Mot dong lympho khac duoc xir 1y ¢ gan trong nia du cua thoi ky bao thai va
0 tuy xuong trong nda sau cua thoi ky bao thai va sau khi sinh. Dong t& bao nay dugc
phat hién dau tién ¢ loai chim va chang dugc xu ly o bursa Fabricius, mot cdu truc cua
chim khong c6 & 16p dong vat ¢6 via. Vi vay ching duoc goi 1a té€ bao lympho B va

chiu trach nhiém vé mién dich thé dich.
1.2.4. Qua trinh xi 1y t&€ bao B va té bao T

—Vai tro xit ly t€ bao lympho T cua tuyén tc: Qua trinh xu ly chi xay ra ngay trudc
khi sinh va kéo dai dén vai thang sau khi sinh. Vi vdy sau giai doan nay , cit tuyén

tic khong gay nhing réi loan nghiém trong cho hé thong mién dich t€ bao. Nhung cit
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tuyén dc vai thang trudc khi sinh c6 thé ngin can hoan toan su phat trién cua mién
dich t&€ bao. T€ bao T gay thai co quan ghép nhu tim, than, v.v. nguoi ta co the ghép
€0 quan vOi it nguy co bi thai ghép néu cit tuyén dc cia con vat vao mot khoang thoi
gian thich hop trudc khi sinh.

—Hormon tuyén tkc: Ngoai vai tro xu ly t€ bao lympho T, tuyén c con bai ti€t mot
hodc nhiéu yéu 6 kich thich, goi chung 1a hormon tuyén ic.

Hormon nay Iuu théng trong céc dich co thé va lam tdng hoat tinh cda cac t€ bao
lympho T dang sap roi khoi tuyén tc hodc da di tri dén cac mo bach huyét. Hormon
tuyén dc cing c6 tac dung kich thich sy tang sinh cia t&€ bao lympho T.

—Vai tro xit ly té bao lympho B cua bursa Fabric'us ¢ loai chim: Trong thoi ky sau
cua doi sOng bao thai, tai Fabricius xu ly t&€ bao lympho B va chudn bi cho ching co
thé san xuit khang thé.

Qua trinh xt ly ti€p tuc mot thoi gian sau khi sinh. Trén ngudi, xu Iy t&€ bao lympho
B thuc hién ¢ gan trong nda dau caa thoi ky bao thai, sau dé la & tuy xuong.

—Sw di trii cua cdc t€ bao lympho da duoc xir Iy dén cic mé bach huyét: Sau khi
duge xu ly, cac t&€ bao lympho B va T luu thong tu do trong méu trong vai gio dau,
roi ching bi git trong cac mo bach huyét. Nhu vay t€ bao lympho khong duoc sinh ra
trong cac mo bach huyét. Ching dugc van chuyén dén d6 sau khi duge xu ly ¢ tuyén

Uc, 4 gan va tuy xuong.

1.2.5. Tinh dac hiéu cia t& bao lympho T va khang thé. Vai trd cua cac clon
lympho

Khi mot khang nguyén dac hiéu tiép xiac voi t€ bao lympho B va t€ bao lympho T
trong md bach huyét, mét sé t€ bao lympho T dugce hoat héa dé tro thanh "té bao T,
va mot sO t€ bao lympho B tao ra khang thé.

Céc t€ bao T va khang thé nay sé phan tng mot cach dic hiéu dé chdéng lai loai
khang nguyén da khoi dong su phat trién cia ching. Co ch€ cua tinh dic hiéu nay
nhu sau:

Cé6 it nhit mot triéu t€ bao lympho B va mot triéu 1€ bao lympho T da duoc tao
thanh truéc trong cac mo bach huyét. Nhing t& bao lympho nay c¢d kha nang tao ra
nhing khang thé dic hiéu hodc t€ bao T dic hiéu khi ching bi kich thich boi nhiing
khang nguyén thich hop. M&i mot t€ bao lympho dugc hinh thanh trudc nay chi ¢o
kha nang tao ra mot loai khang thé hodc moét loai t&€ bao T véi mot tinh dac hiéu duy
nhat, va chi mot loai khang nguyén dic hiéu véi t&€ bao dy moi c6 thé hoat hdoa duoc
nd. Tuy nhién, mot khi t&€ bao lympho dic hiéu da dugc hoat héa bdi khang nguyén
cta nd, thi nd sé sinh ra mot s6 luong rat 10n nhitng t€ bao lympho gidng hét nd. Néu

131



la t€ bao lympho B, céc t&€ bao con sé san xuat ra khang thé va khang thé duoc giai
phéng vao mau. Néu la t& bao lympho T, con chau cda né la nhiing t& bao lympho T
cam ing s¢ duoc giai phong vao bach huyét, dugc dua vao mau, luu thdng qua cac
dich cua cac mo va tro lai bach huyét. Cu nhu vay, chu ky duoc nhic di nhic lai hang
thang hodc hang nam.

Cac loai t&€ bao lympho khac nhau ¢6 kha nang tao ra mot khang thé dac hiéu hoac
mot t€ bao T dic hi¢u duoc goi 1a mét clon cia lympho nghia la trong méi clon lympho,
cac t€ bao gidng nhau va ¢6 cing ngudn gdc ti mot hodc tu nhing t€ bao lympho

duoc sinh ra trudc va cé cung mot tinh dic hiéu.
1.2.6. Nguon goéc nhimng clon caa lympho

Chi ¢6 khoang 1000 gen dé ma hoéa cho cac loai khang thé va t& bao lympho T
khac nhau. Trudc day dé la mét diéu bi 4n vi lam sao chi voi mot it gen nhu thé lai
¢6 thé ma hoa cho hang tri¢u tinh dic hiéu khac nhau cua cac phan tu khang thé hoac
t€ bao lympho T duoc sinh ra 6 cac mod bach huyét. Nhat 1a khi nguoi ta biét rang
phai can mét gen dé tao ra mot loai protein. Cau hoi d6 ngay nay da duoc lam sang
to: trong giai doan xu ly, cdc gen ma hoa cho su tao ra nhing phan td RNA 10n chua
nhi¢u doan chic niang nho; méi mét doan nay sé ma héa cho mot phan riéng cia mot
khang thé hodc cia mot chat danh diu caa t€ bao T (chit danh dau la protein trén
bé mat t€ bao T va cho nd tinh dac hiéu) chd khong ma hda cho toan bd phan tu
khang thé hodc toan bo chit danh diu cua t€ bao T. Khi vin con O trong nhan, phan
tu RNA bi cidt thanh cac doan va ndi lai dé tao ra nhiing phan td RNA thong tin cudi
cung. Nhung trong qua trinh cédt va ndi nay, cac doan riéng cua phan td RNA ngudn
goc duge ghép lai trong nhiing tai t6 hop khac nhau trong céc t€ bao lympho duogc xd
ly khac nhau.

Co ch& hoat h6a mét clon lympho:Méi clon lympho chi dap dng voi mot loai
khang nguyén. Ly do nhu sau: trong truong hop t€ bao B, mdi t€ bao c6 trén bé mat
mang khoang 100.000 phan tu khang thé. Cac phin tu nay sé phan dng dic hiéu vai
chi mét loai khang nguyén. Khi khiang nguyén thich hop di dén do6, né sé lap tac gin
vao mang t€ bao dé dan dén qua trinh hoat hda. Trong trudng hop cua té€ bao lympho
T nhitng phén td rat gidong vai khang thé goi 1a cac protein cam thu bé mit (hodc chat
“danh ddu t€ bao T) ciing khu trd trén bé mat mang t& bao va ching cing cé tinh dic
hiéu cao v0i mot khang nguyén déc hiéu.

= Vai tro cua dai thuc bao trong qud trinh hoat héa: Hang tri¢u dai thuc bao cing
¢6 mat trong cac mo bach huyét. Cac dai thuc bao lat cac xoang cia cac hach bach
huyét, cua lach va cac mo bach huyét khac va ching nidm chen vao céac t€ bao lympho
cua hach bach huyét. Hau hét cac vat xdm nhap trudc hét bi thuc bao va bj ticu hoa
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mét phan boi cic dai thuc bao; cac san pham khang nguyén s€ duoc giai phéng vao
bao tuong cua cic dai thuc bao. Sau d6 dai thuc bao sé chuyén san pham khang nguyén
truc ti€p cho &€ bao lympho va din dén su hoat héa cia nhiing clon dic hiéu. Dai
thyc bao ciing bai ti€t mot chat hoat hda dé kich thich su ting trudng va sinh san cua
cac 1€ bao lympho dic hi¢u. Chit hoat héa nay la interleukin-1.

~Vai tro cua t& bao T trong su hoat héa cia té bao lympho B: Hau hét khang nguyén
hoat héa dong thai ca t€ bao lympho B va t€ bao lympho T. Mot s6 t€ bao T dugc
tao thanh, goi la t€ bao bd tro (helper cell). TE bao T bé trg bai ti€t chat dac hi¢u
goi chung la lymphokin. Cac chat nay hoat héa t€ bao B hon nita. Néu khong ¢6 sy
giap do cua t€ bao T, luong khang thé do t€ bao B bai ti€t rat it.

1.2.7. Chic ning cua t& bao lympho B

— Cdc twong bao sdn xudt khdng thé: Trude khi ti€p xdc voi mot khang nguyén dac
hiéu, cac clon lympho B ngu yén trong mo bach huyét. Khi khiang nguyén xam nhap
vao, céc dai thuc bao cua mo lién két sé thuc bao khang nguyén va gidi thiéu né cho
t€ bao lympho B & canh, dong thoi cho ca t€ bao lympho T.

Cac t€ bao T bo tro dugc hoat hda cing gép phan hoat hda t& bao lympho B. Cac
t¢€ bao lympho B dac hiéu véi khang nguyén duoc hoat hoa lap tdc trd thanh cac
nguyén bao lympho. Mt s6 nguyén bao lympho biét hoa hon nita dé thanh nguyén
tuong bao la tién than cua tuong bao. Trong céac t€ bao nay, bao tuong mad rdng, cac
mang ndi bao tuong c6 hat tang sinh. Roi ching bit diu phan chia véi téc do rat
nhanh, trong khoang 10 gid ¢6 9 lan phéan chia. Nhu vay trong vong 4 ngdy mdi nguyén
tuong bao sinh ra 500 t€ bao. Cac tuong bao truong thanh san xut ra cac khang thé
globulin véi toc do cuc ky nhanh; mdi tuong bao san xuit khoang 2000 phan ta khang
thé trong mét gidy. Cac khang thé dugc bai ti€t vao bach huyét roi duge dua vao mau
tudn hoan.
~ Qué trinh nay kéo dai lién tuc trong vai ngay hodc vai tuan cho dén khi tuong bao
bi chét.

—Su tao thanh cdc té€ bao "'nhd". Khdc nhau gita ddp vng nguyén phdt va ddp ving
thit phat: Mot s6 nguyén bao lympho sé€ sinh ra mot sO luong tuong déi t€ bao lympho
B moi giong nhu t€ bao lympho B cua clon géc. N6i mot cach khac s6 luong t& bao
cua clon dugc hoat héa tiang lén nhieu. Cic t€ bao lympho B mdi nay b6 sung thém
vo s6 t&€ bao lympho géc cia clon. Chiing ciing luu thong khip co thé va sdng trong
moi mo bach huyét, nhung vé mat mién dich hoc ching 6 tinh trang nga yén cho dén
khi bi hoat héa lan nita boi mot lugng mdi cua cung mdt khang nguyén. Cac t&€ bao

nay dugc goi la t€ bao nhd.
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R6 rang la lan xam nhap ti€p theo cua cung mot khang nguyén s¢ lam cho déap dng
khang th¢ nhanh hon va manh hon rdt nhiéu, boi vi ¢6 nhiéu t&€ bio nhd hon nhing
t& bao lympho géc cia clon dic hiéu.

C6 su khac nhau gitta ddp Ung nguyén phat, xdy ra ngay lan ti¢p xic dau ti¢n voi
khing nguyén dic hiéu, va dip tng thi phat, xay ra sau lan ti€p xuc thu hai voi cung
moOt khang nguyén. Cha y dén su chdm xudt hién cua dap ung nguyén phat. Dip ung
ndy y&u va thoi gian (0n tai ngdn (vai tuan). Nguoc lai, dap dng thd phiat manh hon
va bdt dau rat nhanh sau khi ti€p xdc vdi khang nguyén, va su san xudt khang th¢ co
thé kéo dai nhiéu thang.

—Bdn chdt cia khdng thé: Khang thé la gamma globulin dugc goi Ia khing thé mién
dich. Chung c6 trong luong phan ti dao dong trong khoang tu 150.000 d&n 900.000.
Thong thudng cac khang thé mién dich chi€m ty 1¢ 20% cua toan bd protein huyét
tuong.

Céc globulin mién dich dugc ciu tao boi nhing chudi polypeptid nhe va nidng,
thuong 1a gom hai chudi nhe va hai chudi nidng. Mot s6 globulin mién dich ¢6 thé ¢6
t6i 10 chudi nhe va 10 chudi ndng va lam tang trong luong phan tu cia globulin mién
dich.

Trong phan tu globulin mién dich, mbi chudi niang song song vOi mot chudi nhe O
mdt trong cdc ddu (an, tao ra mot cdp nang-nhe va ludn co it nhat hai cap nhu thé
trong moOt phan tu globulin mién dich. Trong phan td khang thé ¢6 phan thay doi
(khac nhau cho méi tinh dac hiéu cia khang thé, chinh phan nay sé gin dic hi¢u voi
mot khang nguyén thich hop), va phin hing dinh tic 1a khong thay doi. Phan hang
dinh cua khang thé xac dinh dac tinh khac cia khang thé nhu kha ning khuéch tan
cua khang thé trong ciac mo, sy két dinh cua khang thé voi cac cdu trac dac hiéu bén
trong cac mo, su gdn voi phdc hop bo thé, v.v. va nhiing dac tinh sinh hoc khac.

* Tinh ddc hiéu cua khang thé: M6i khang the chi dac hiéu vdi mot khing nguyén
déc‘biét. b6 1a do mot trinh tu sdap xép cua nhiing acid amin trong phan thay doi cua
ca chudi nhe va chudi nang. Nhiing phan nay c6 hinh lap thé voi mdi tinh dic hi¢u
cua khang nguyén, vi thé khi mdt khang nguyén di vao ti€p xic voi nd, nhiing nhém
ngoai cia khang nguyén sé khop vdi phan cua khang th€ nhu mdt hinh anh qua guong
lam cho su gdn cua khang nguyén vao khang thé rdt nhanh. Day ndi khong phai la
day ndi cOng hda tri, nhung khi khing thé c6 tinh dac hiéu cao thi sé c6 rat nhiéu vi
tri nodi.

Su gan khang nguyén-khang thé tro nén rat manh boi: (1) day néi ky nudc; (2) day
ndi hydro; (3) luc hidp dan ion, va (4) luc Van der Waals. N6 ciing tuan theo dinh luat
tac dung khéi luong nhiét dong hoc: .
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Nong d6 cua KN-KT gin

Ka =
Nong d6 cia KT x Nong d6 cia KN

Trong d6, Ka: hiing s3 di tuc, n6 cho bi€t khang thé ndi v&i khang nguyén chit d€n mic nao.

* Phan loai khing thé: ¢6 5 loai khang thé la IgM, IgG, IgA, IgD va IgE, trong d6
hai loai ¢6 y nghia dac bi¢t quan trong: IgG la mot loai khang thé hda tri hai (bivalent)
chiém khoang 75% cac loai khang thé cua mot ngudi binh thuong; IgE ¢6 mudi vi tri
néi nhung chi chi€m mét phin nho cua céc khang thé. IgE tham gia vao qua trinh di
tng. Ngoai ra mOt phan l6n khang th€ dugc tao ra trong ddp Gng nguyén phat Ia loai
[gM. IgM ¢6 muoi vi tri ndi nén khang thé nay rat c¢6 tac dung trong viéc bao vé co
thé chong lai cdc tdc nhan xam nhép, cho du sé lugng it oi cua nd.

—Co ché tdc dung cia khdng thé: Khang thé chdng lai cac tdc nhan xam nhap bang
hai cich: (1) tan cong truc ti€p trén tdc nhan xam nhap; (2) hoat héa hé thong bo thé
dé hé thong nay ticu di¢t tdc nhan x4m nhap.

Tac dung truc ti€p: do ban chat hai héa tri cua khdng thé va rdt nhicu vi tri khing
nguyén trén hdu hét tac nhian xam nhap, nén khéang thé c6 thé lam bat hoat tac nhan
nay bing mét trong cic cach sau:

* Ngung k&1: it nhicu phan i 16n v6i nhing khang nguyén trén bé mat (nhu vi
khudn, hong ciu) gin vdi nhau thanh mdt dam.

* Ké1 wa: phac hgp phéan tu cia khiang nguyén hoa tan (nhu doc t6 udn vén) va
khang thé trd thanh I6n dén mic lam cho ching trd nén khong hoa tan va két tua
xudng.

* Trung hoa: khang thé phu [én nhiing vi tri doc cua tdc nhan mang khang nguyén.

* Lam vé (€ bao: mot s6 khang thé rdt manh, c6 kha nang tdn cong tryc ti€p lén
mang (& bao cua tac nhan va lam vo té€ bao.

Tuy nhi¢n, trong nhitng di¢u kién binh thuong, tac dung truc ti€p nay khong du
manh d¢ bao vé co thé. Hau hét tac dung bao vé 1a thong qua nhiing tac dung khuéch
dai cua h¢ thong bo thé. ‘

—H¢ thong b6 thé déi vai tic dung cta khdng thé: Hé théng b thé gom khoang 20
protein khac nhau, phin 16n 1a céc tién chat enzym. Céac chit tac dung chu y&u trong
h¢ thong nay la 11 protein. Binh thuong tdt ca nhitng chat nay c6 mat trong cac protein
cua huyét tuong va cing ¢é trong nhiing protein thoat khoi mao mach vao khoang ké.
Cic ticn men nay binh thuong bat hoat. Chung ¢6 thé dugc hoat hda bang hai con
duong ricng ré goi la con dudng ¢6 dién va con dudng xen ké.

+ Con dieong ¢4 dién: Con dudng nay duoc hoat hda boi mot phan dng khang
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nguyén-khang thé. Nghia 13, khi mot khang thé gan v6i mot khang nguyén, mot vj tri
phan ing déc hi¢u trén phan hang dinh cua khang thé dugc boc 16 (duoc hoat héa)va
gan truc ti€p voi phan 1 Crcha hé thdng b thé, khoi dong chubi phan ung theo kidu
bac thang, bit dau bing su hoat héa cua chinh tién men Cy. Chi can mot it phic hop
khang nguyén-khéng thé d€ hoat héa nhiéu phén tu trong giai doan diu cta hé théng
b6 thé. Men C1 dugce tao ra sé hoat héa lién tiép dé lam tang luong men trong cac
giai doan sau cua h¢ thng. Nhu vay tit mot su khoi diu rdt nho, mot phan ung dugc
khuéch dai cyc ky 16n da xdy ra. R4t nhiéu san phdm cudi cung dugc tao thanh, trong
d6 nhieu chat c6 tic dung quan trong giGp ngan can nhing t6n thuong do tac nhan
xam nhép hodc dgc t6 gay ra. Nhiing tdc dung quan trong nhat la:

* Opsonin hoéa va thuc bao: mot trong nhing san phdm cua bac thang bo thé, C3b,
hoat héa rat manh qua trinh thuc bao cua ca bach ciu hat trung tinh va dai thuc bao
dé cac t& bao nay nudt nhitng vi khuan da cé phic hop khang nguyén-khang thé gin
vao. Qua trinh ndy dugc goi 1a opsonin hoa, lam tang s6 vi khudn bi tiéu diét gap hang
tram lan.

* Lam vé té bao: phic hop lam vo t& bao 1a mot sy két hop cua nhiéu yéu t6 bo
thé, ky hiéu 1a C5b6789. No truc ti€p lam vO mang t€ bao cua vi khuin hoic nhiing
tdc nhan xam nhap khac.

* Ngung két: san pham bd thé cing lam thay d6i bé mat cua tac nhan xam nhap,
lam chung dinh vao nhau giy ngung két.

* Trung hoa cdc virvs: cac men bo thé va céic san phim bo thé khac 6 thé tan cong
cac cdu tric cia mot sO virus lam chang trd thanh khong doc.

* Hod ng dong: doan C5a hdp din bach ciu hat trung tinh va dai thuc bao, lam
cho mét s6 10n bach cau di chuyén vao vung ¢ tac nhan khang nguyén.

* Su hoat hoa ciua dudng bao va bach cdu wa kiém: cic doan C3a, C4a, C5a déu c6
tac dung hoat héa dudng bao va bach cau ua kiém, lam ching giai phdng histamin va
moét s& chat khac vao dich tai ché.

Cac chat nay lam tang luu lugng méau tai chd, lam ting thoat dich va protein huyét
tuong vao moé va nhing phan ung khac cia mo & tai chd. Cac phan dng niy lam bat
hoat hoac bat dong tac nhan khang nguyén. Cic yéu t4 trén cing déng vai trd cha
yéu trong qua trinh viém, di dng.

* Tdc dung gdy viém: ngoai tac dung viem do su hoat héa cac dudng bao va bach
cau ua kiém, mot s6 san phdm bd thé cing gép phan gay viém tai ché.

Nhiing san pham nay lam cho triéu ching xung huyét tang lén, su thoat protein
khoi mao mach tang lén, protein bi dong trong cac khoang k€, nhu vay ngéin can su
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van dong cua céac tic nhan qua cac mo.

+ Con duong xen ké: Doi khi h¢ théng bd thé bi hoat héa khong qua trung gian
cua phan dng khang nguyén-khéing thé , dac biét khi c6 mit cac phan tu polysaccarid
[6n trong mang t& bao cua mot s6 vi khuan xam nhap. Nhing chét nay phin ung voi
cac y&u t6 bo thé B va D, tao ra mot san phim hoat dong dé hoat héa yéu té C3 tach
khoi phan con lai cia h¢ thong bé thé miac C3. Nhu vay moi san pham cudi cung cia
h¢ thong duoc tao ra nhu con dudng cd dién va ching c6 cung nhing tac dung nhu
da liet ké & trén.

Vi con duong xen ké khong phu thudc vao phan dng khang nguyén-khang thé | nén
n6 1a mot trong nhiing hang rao bao vé dau tién chdng vi khudn xam nhap, va cé kha

nang hoat dong trudc khi co thé dugc mién dich dé chong lai tac nhan.
1.2.8. Chic nang cua té bao lympho T

—Su gidi phong té bao T hoat héa tir mé lién két va su tao thanh té bao nho: Khi
ti€p xdc voi khang nguyén dic hi¢u do dai thuc bao gidi thiéu, cac t€ bao lympho T
cua mo bach huyét ting sinh va giai phong mot s6 16n t€ bao T hoat héa vao dich
bach huyét, song song voi su giai phdng khing thé . Roi cac t€ bao T hoat héa di vao
méu va dugc phan bé khidp co thé, qua thanh mao mach vao khoang ké, tro lai dich
bach huyét va vao mau mét lan nia, chu ky cd thé ti€p dién hang thing hodc hang
nam.

TE bao nhd caa t€ bao lympho T cing dugc hinh thanh nhu t€ bao nhé cia hé
thong mién dich thé dich. Khi mét clon lympho T dugc hoat héa bai mot khéang nguyén,
rdt nhiéu t€ bao lympho méi dugc tao thanh dugc gii trong cac mo bach huyét dé tro
thanh nhing t& bao lympho T bo sung cho clon didc hi¢u nay. Nhiing t€ bao nhd nay
lan truyén trong cidc mo bach huyét cia toan co thé. Khi cung khang nguyén d6 xam
nhdp vao co thé, su giai phéng cua t&€ bao T hoat hda xay ra nhanh hon va manh hon
nhiéu so voi dap idng ban dau.

Receptor cia khdng nguyén trén bé mdt té bao lympho T: Cac khang nguyén gin voi
nhiing phan ti receptor trén bé mit t€ bao T cing giéng nhu céach ching gin voi
khang thé . Cac phan tu receptor nay gom cé mot don vi thay doi giong phan thay
doi cia khang thé , nhung phan goc cia né gin rit chat vao mang té bao, vi thé né
khong bao gio bi bai ti€t tu t€ bao vao cac dich co thé. Trén moét t€ bao T ¢ téi
100.000 vi tri receptor.

- Cdc logi té bao T va chikc ndng cia ching: Co ba loai té€ bao T: (1) té bao T bo
trg; (2) t€ bao T gay ddc t€ bao; (3) t€ bao T tran ap.

+ T¢ bao T bé tro va vai tro cia né trong su diéu hoa mién dich: T€ bao T bé trg
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chi€m 3/4 t6ng s6 (& bao T va giit vai tro dicu hoa toan bo hé thong mién dich. T¢
bao T bo tro tac dung thong qua mot loat protein trung gian, goi la cac lymphokin.
Cac chat nay tac dung Ién cac (& bao khac cia hé mién dich cing nhu Ién cac (& bao
tuy xuong. Céc lymphokin quan trong do t& bao T bai ti€t bao gom: interleukin-2(11.-2),

IL-3.TL-4, I1.-5,11.-6,y&u 8 kich thich tao cum dong bach cau hat va bach ciu mono
(GM. CSF) va interfcron 7.

Chitc ndng diéu hoa dic hiéu cia cic lymphokin: NEu khong ¢ cac lymphokin cua
cac t€ bao T, toan bd hé thong mién dich hau nhu bi té liét. DS 1a trudng hop céc &
bao T bi bat hoat hodc bi pha huy bai virut cua hoi ching suy giam mién dich mic
phai (AIDS), lam cho co thé khong duge bao vé dé chdng lai cac bénh nniém khudn.
Mot s6 chic nang dic¢u hoa dic hicu la:

* Kich thich su tdng trucng va ting sinh cia té bao T doc (6 bao va té bao T trin
dp: néu khong ¢6 (& bao T bo trg, nhing clon dé san xult ra t& bao T doc t€ bao va
t€ bao T tran ap dugc hoat héa rat it boi hdu hét khang nguyén . 1L-2 ¢6 tac dung
kich thich rat manh su ting trudng va tang sinh cua ca hai loai t€ bao nay. Ngoai ra

IL-4, 1L-5 ciing ¢6 cung tic dung nhung mic do y€u hon.

* Kich thich su tdng treong va biét héa té bao B thanh weong bao va sdn xudt khdng
thé: tac dung truc ti€p cua khing nguyén lén su ting trudng, tang sinh, tao tuong bao
va bai ti€t khang thé cua t&€ bao B ctng rit yéu néu khong ¢6 sy giap do cua t& bao
T b3 trg. Hau nhu tit ca cic interleukin déu tham gia vao su dap tdng cua (€ bao B,
nhung dac biét la 11.-4, 11.-5 v& IL-6Ba lymphokin nay ¢é tic dung rat manh lén (€ bao
B, nén chung dugc goi 1a nhing y€u t6 kich thich t& bao B, hodc nhing yéu 16 tang
truong t€ bao B. ,

* Hoat héa hé théng dai thuc bao: cac lymphokin lam cham hodc lam ngung qué
trinh di tri caa cac dai thuc bao sau khi cac dai thuc bao nay da duoc tip trung dén
vung mo bi tdn thuong do co ch€ héa dng. K&t qua la gay tich ldy céc dai thuc bao o
do6. Ngoai ra lymphokin con 1am tang hiéu quéa cia qua trinh thyc bao d¢ tin cong va
pha huy mot s6 rat 10n cac tac nhan xam nhép.

* Tac dung ditu khién nguoc trén 1€ bao T bé tro: mot s6 lymphokir, dac biét 1a

TL-2 ¢6 tac dung dicu khién nguoc duong tinh dé kich thich su hoat héa hon niia cua
cac t€ bao T bé tro va do d6 su hoat héa hon nita cia toan bo hé mién dich dé chdng
lai tic'nhan xdm nhép.

+ T¢ bao T gdy doc té bao: TE bao T gay doc t& bao co tac dung tdn cOng truc

tiép cdc té& bao, c6 kha nang giét chét cdc vi khuin, t& bao u va dai khi ca mét s6 t& bao cua
chinh ban than co thé. Vi thé ching con dugc goi la cac t&€ bao gi€t. Cac protein

receptor trén bé mit caa cac t&€ bao gi€t lam ching gin rdt chat vao céc vi khuén hoic
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t€ bao ¢d chita cac khing nguyen dic hiéu, roi ching giét cic (& bao bi t&n cong; nghia
Ja sau khi gdn, € bao gict s¢ bai 1iét ra cic protein tao 16 goi la perforin dé tao ra
nhi¢u 16 tron, rong trén mang cua t& bao bi tin cong. Sau do (& bao doc sé giai phong
nhing chat gay doc L& biao vao (€ bao bi tdn cong. Ngay lap tic, cic 1€ bao nay phong

I¢n roi bi tan hoan toan.

Mot diéu rit quan trong la cdc t& bao gict nay s¢ roi khoi "t€ bao nan nhan” sau
khi ching da duc 16 va giai phong chit doc, roi ching ¢6 thé tiép tuc gi€t thém nhicu
t€ bao khéac nita. Ngay ca sau khi da gi¢t hét moi tdc nhan xam nhap, nhicu t& bao
gi¢t con ton tai hang thang trong cac mo.

T& bao T gi€t ¢o tac dung dic bi¢t Ién nhing t€ bao mé da bi virus xdm nhép vi
tinh khang nguyén cua virut nim trong cédc (€ bao nay da hdp din t& bao giét. T¢ bao
T giét cing c¢6 vai trO quan trong trong viéc pha huy cédc té bao ung thu, cac té bao
cua cac co quan ghép.

+ Té¢ bao T trdn dp: TE bao T tran ap la nhing t& bao c¢6 tac dung dc ché chuc
niang cta ca lympho T b tro va t€ bao gi¢t. Chic nang trdn ap nay dugc dung dé diéu
hoa hoat dong cia cac t€ bao khac, gilt cho chang khoi gay ra nhiing phan dng mién
dich qua muc c6 thé gy hai cho co thé. Vi thé, &€ bao tradn ap cung voi t€ bao T bd
tro dugc x€p vao loai t&€ bao T dieu hoa. Co ch€ diu hoa nhu sau: t€ bao T bo tro
hoat hda t€ bao T tran dp. Céc t€ bao nay sé tac dung nhu mot co ché diéu hoa nguoc
am tinh véi t& bao T b tro va do dé kiém sodt toan b hoat dong cua cac t€ bao bo
trg. TE bao T trdn dp cang dOng vai tro quan trong trong viée gidi han kha nang cua
hé mién dich tdn cOng cac md cia chinh ban than co thé, dugc goi la sy dung nap

mlén dlCh '

1.2.9. Su dung nap cta hé théng mién dich tap nhiém véi cAc mé cua ban

than . Vai tro ctia qud trinh xit ly trong tuyén tc va trong tiy xuong

NEu mot nguoi tro thanh mién dich voi cdc mo caa chinh minh thi qué trinh mién
dich tap nhiém sé pha huy co thé nguoi d6. Rat may la co thé mién dich binh thudng
¢6 kha nang "nhan bi€t" mo cda chinh ban than la hoan toan khac voi mo cua tac
nhan xam nhép. Vi vy h¢ thong mién dich tao ra rat it khang thé hodc t&€ bao T hoat
héa dé chong lai khdng nguyén cua ban than.

- Co ché chon loc clon cia su tir dung nap: Hau hét hién tugng dung nap phat trién
trong qué trinh xu Iy t&€ bao T O tuyén dc va t€ bao B trong tay xuong, vi néu tiém
mot khang nguyén manh vao bao thai vao thoi diém cac t€ bao lympho dang dugce xu
Iy thi sé ngan dugc su phat trién cua cac clon lympho dic hiéu voi khang nguyén duoc
tiém trong cac mo bach huyét. Thuc nghiém cing cho ta thay ring khi cho cac t€ bao
lympho chua truéng thanh trong tuyén uc ti€p xdc voi mot khang nguyén manh thi
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céc t€ bao lympho nay sé tro thanh nguyén bao lympho, tang sinh rat manh, roi két
hop voi khang nguyén kich thich va bi cac t€ bao biéu mo  cia tuyén tc ticu diét trude
khi ching roi khai tuyén ic d€n cu trd va phat trién trong ciac moé bach huyét

Nhu vay, trong qua trinh dugc xd Iy 6 tuyén de va tuy xuong, tit ca cac clon lympho
nao dic hiéu vdi cdc mo cua chinh co thé déu bi pha huy do su tiép xic lién tuc cua
chang voi cac khang nguyén caa co thé.

—Vai tro cia t€¢ bao T trdn dp trong su phdt trién dung nap: Doi khi mot phan (ng
tu mién xay ra dé chdng lai mot md niao d6 cua co thé. Nhung sau dé it ngay hoac
vai tudn phan dng nay bi€n mit mic du khang thé tu mién vén con ton tai trong mau.
Nguyén nhan 1a do s6 luong t& bao T tran a4p dugc méin cam dic hiéu vai khang nguyén
cua co thé tang Ién rdt nhiéu s€ ngdn can tac dung cua cic tu khang thé cing nhu tac
dung cua t&€ bao T bd trg va t&€ bao T giét.

—Cdc bénh ty mién: Mot s6 nguoi bi méit kha nang dung nap mién dich déi voi cac
mo cua ban than, thudng hay gdp ¢ ngudi cé tudi. Bénh cing xay ra sau khi mot s6
mo cua co thé bi phd hay lam giai phong mét luong 16n khang nguyén luu hanh trong
co thé d€ gay ra mién dich tap nhiém. Mot s6 khang nguyén nay sé gin voi nhiing
protein khéac nhu protein tur vi khuén, virut dé tao ra mot loai khdng nguyén mdi cé
thé giy mién dich . K&t qua 12 co thé san xuit ra khang thé hoidc cac t€ bao T hoat
héa dé pha huy cac mo cua chinh minh. Ngoai ra mdt s6 protein cua co thé nhu protein
cia gidc mac, phan tu thyroglobulin cua tuyén giap, v. v. da khong duoc ti€p xic vai
hé mién dich trong qua trinh phat trién dung nap trong bao thai, do d6, kha ning
dung nap doi véi cac protein nay khong phat trién . Khi ¢6 tén thuong cia gidc mac
~ hoac cua tuyén gidp. Cdc phan tu protein duge gidi phong sé kich thich quad trinh mién
dich dé tan cong cac mo trén gay duc gidac mac hodc viém tuyén giap.

Mot s6 bénh  ty mién khéc la: bénh thdp khdp cdp trong d6 co thé tro thanh mién
dich chdng lai mo cua cac khOp va cia tim,(dic biét 1a cdc van tim)sau khi ti€p xic
voi mot loai chat doc cua lien clu (streptococcus). Chat nay ¢d mot epitope trong cdu
tric phan td tuong tu nhu cdu tric cia mdt s6 khang nguyén cua co thé. Bénh viém
cau than trong d6 co thé bi mién dich chdng lai mang day cua cau than. Bénh nhuge
co (myasthenia gravis) trong d6 mién dich phdt trién chéng lai cac receptor cia phan
tu acetylcholin ¢ synap than kinh - co. Bénh Luput ban d6 rai rde trong d6 mién dich
phat trién chéng lai nhiéu mé cia co thé cing mat luc do d6 gAy chét rat nhanh.

1.3. TIEM CHUNG

Tiém chung dé gay mién dich tap nhiém chdéng lai cac bénh dac hiéu. Nguoi ta cé

thé tiém nhing sinh vat da chét, khong con kha nang gdy bénh niia nhung van con
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tinh khang nguyén. Loai nay dugc dung d€ phong chdng bénh thuong han, ho ga, bach
hau va nhiéu bénh nhiém khuidn khac. Ngudi ta ciing diing nhitng doc t6 da duoc xu
Iy nhung van con khang nguyén dé giy mién dich chéng bénh uén vén va cic bénh
nhiém doc khéc. Nguoi ta ciing st dung nhiing sinh vat con sOng dé tiém chung. Cac
sinh vét ndy da bi giam hoat luc biing cach dugc nudi cdy trong nhitng méi trudng dac
biét hodc da dugc tiém cho mot loat dong vat cho dén khi ching bi bién di du dé
khong gay bénh nhung vin mang céc khéng nguyén dac hiéu. Phuong phap nay duoc

dung dé phong bai liét, s6t vang va nhiéu bénh virus khac.

1.4. MIEN DICH THU PONG

Mién dich tap nhiém 1a mién dich chu dong nghia la co thé phét tri€én hoac khang
thé hodc cic t€ bao T hoat hda dé chéng lai cac tac nhan xadm nhap.

Nguoi ta cing c6 thé 1dy khang thé hoidc cac t€ bao T hoat hda cta ngudi hoac cua
dong vat da dugc mién dich dé tiém cho nguai khac. Céac khang thé nay cé thé ton
tai khoang 2 dén 3 tuan dé bao vé cho co thé chdng lai cac tac nhan xam nhap. Nhiing
t&€ bao T hoat hoa sé ton tai vai tudn néu dugc 1ay tu nguoi, va chi vai gido dén vai
ngay néu duoc lay ti dong vat. Su tiém truyén khéang thé hoidc t€ bao T hoat hoa tao

ra mOt kha nang mién dich thu dong cho co thé.

2. DI UNG

Mot trong nhing tdc dung phu cua mién dich 1a sy phat trién cda di ing. C6 hai
loai: di dng xay ra cho bat ky ai va di dng xay ra 6 nhing nguoi ¢ co dia di ung.

2.1. DI UNG XAY RA TRONG NGUOI BINH THUONG: DI UNG PHAN UNG CHAM

Loai di dng nay thudng gay phat ban 6 da do ti€p xdc v4i mot s6 hoa chdt hoac
thu6c nhu cac my pham hodc xa phong.

Di dng phan tng cham la do céac t€ bao T hoat hdéa chi khong phai la do khang
thé. Vi du nhu cdy Thuong xuan doc, chit doc cua cdy Thuong xuan ban than né
khong gay hai nhiéu cho ciac mo. Nhung khi ti€p xic nhicu lan, n6 sé kich thich co
thé tao ra cac t€ bao T bd tr¢ va t& bao T doc t€ bao hoat hda, cac t€ bao nay sé
khuéch tdn vao da va giy ra mién dich qua trung gian t€ bao.

Loai mién dich nay c6 thé gay giai phdng nhiéu chat doc tu cac t€ bao T hoat hda
-va lam cho nhiéu dai thuc bao xam nhip vao cac mo. Vi vay di dng phan Gng cham

cé thé giy 16n thuong moé nghiém trong.
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2.2. DI UNG O NHUNG NGUOI CO €O PIA DI UNG

D6 la su dép dng bat thuong cua hé mién djch. Co dia di dng thuong dugc truyeén
ti cha me cho con céi va dic trung boi sy c6 mit cua mot luong rat 16n khang thé
IgE. Khi mot di nguyén (la khang nguyén phan dng dic hi¢u vdi khang thé IgE) di
vao co thé, phan tng di nguyén-khang thé va nhing phan dng di dng ti€p sau s¢ xay
ra.

Mot dic trung cua khang thé IgE la dic tinh tdn cong rat manh cia né vao dudng

bao va bach ciu ua kiém . Mot dudng bao hodc mot bach cdu va kiem c6 thé gin voi
nita tricu phéan ta IgE. Nhu viy khi mot di nguyén c6 rat nhi¢u vj tri gdn ma gin voi
mot s6 khang thé IgE da dinh vao bach cdu ua kiém hodc dudng bao thi lap tdc sé
-gay ra sy thay doi cia mang (& bao va lam vo t& bao, giai phong cac hat hodc nhiing
chat bai tiét khong ¢6 trong hat, bao gom: histamin, chat phan ing cham cua shock phan
v6 (12 hdn hgp nhiéu chat doc goi 1a cdc leucotrien), chat gdy héa ing dong cla bach cau
ua toan, chat gay héa dng dong cia bach cau trung tinh, heparin, cic chit hoat héa
tiu clu, protease. T4t ca cac chat nay cé tac dung gy gidn cdc mach mau tai chd,
hap din bach ciu trung tinh va bach ciu ua toan dén noi phan dng, lam ton thuong
cac md bai protease, lam ting tinh thdm cia mao mach va lam thoat dich vao ciac mo,
lam co cac t€ bao co tron tai chd. Su dap dng cia cic moé phu thudc vao viéc phan
ung di nguyén-khéng thé xay ra 0 loai mé nao.

Cic loai phan dng di ung cé thé xdy ra nhu sau:

- Phdn vé: Khi mét di nguyén dic hiéu dugce tiém vao mau, né ¢ thé phan dng vai
bach ciu ua kiém cia mau va cac dudng bao khu trd ngay bén ngoai cac mach mau
nho. Do d6 mét phan dng di dng rong rai xay ra trong toan bo hé thOng mach va cac
mé c6 lién quan va dugc goi la phan vé. Histamin duoc giai phdng vao mau gay gian
mach ngoai vi va tang tinh thdim cua mao mach [am thoat huyét tuong. Nhing nguoi
bi phan ung nhu vy thuong chét doshock tuin hoan trong vong vai phut néu khong
duoc diéu tri bing noradrenalin dé chong lai tac dung cia histamin. Ngoai ra cac dudng
bao va bach cdu ua kiém cing giai phéng ra mot hén hop céc leucotrien goi la nhiing
chit phan dng cham cua phan vé. Chat nay gay co thit co tron cua phé quan, gay ra
céc con khé tho ki€u hen, doi khi gay t& vong do nghet tha.

- N6i mé day: Céc di nguyén di vaoc da gay phan dng phan vé khu tra. Histamin
dugc giai phdéng tai chd giy: (1) gian mach lam tay do ngay lap tdc,va (2) tidng tinh
thim cua mao mach tai chd din dén sung phong da sau vai phiit.

- Bi kich thich do c6 kho: Trong bénh nay, phan dng di nguyén-khang thé xay ra
6 mui. Histamin duoc giai phong lam gidn mach giy ting 4p suit mao mach va ciing
lam ting tinh th&m mao mach. K&t qua lam cho dich thoat vao cdc md cua mdi, niém
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mac mii phong 1¢n va bai ti€t. Dung antihistamin c6 thé chong lai phan tng sung
phong nay. Tuy nhién con cé nhiing san phim khic cua phan tung di nguyén khéng
thé gay ra su kich thich cia mai nhu héi chdng hét hoi mac du da diéu tri biang thudc.

—Hen: trong hen, phan ung di nguyén-khang thé xdy ra 0 cac phé quan nho cuia
phoi.

San pham duoc giai phéng tu dudng bao 1a chat gay phan dng cham cua phan vé.
Chat nay gay co co tron phé& quan, do d6 gay kho thd cho dén khi chdt nay dugce lay
di. Dicu tri bing cac thudc antihistamin it hi¢u qua trong qua trinh hen vi histamin

khong phai 1a y€u t6 chinh gay phan dng hen.

SINH LY CAM MAU

1. QUA TRINH CAM MAU

Cim mau la ngin can su mat mau. Khi mach mau bi tdn thuong hodc bj ddt, cam
méau dugc thuc hién nho nhiing co ché sau: co mach, su hinh thanh nut ti€u céu, dong
mau, tan cuc mau dong va su phat trién cua mo xo trong cuc mau dong dé€ dong kin

miéng vét thuong.

1.1. CO MACH

Ngay sau khi mach méu bi ton thuong, nhing kich thich dau tu noi ton thuong lam
co ¢o tron cua thanh mach, mach méu co lai lam giéﬁ luong mau thoat ra ngoai. Co
mach dugc thuc hién nho hai co ché€ than kinh va thé dich. Khi cac mach mau nho bi
ton thuong, tiéu cdu dugc hoat hdéa va giai phong ra tromboxan A2 la chdt gay co
mach.

Mic d6 tén thuong cang nhiéu thi su co mach cang manh. Co mach c6 thé kéo dai
hang phut, tham chi hang gio tao diéu kién cho su hinh thanh nit tiéu cau va cuc méau

dong.
1.2. SU HINH THANH NUT TIEU CAU

D¢ hi€u duge tdm quan trong cua nat tiéu clu trong cdm méu, trudc hét ching ta

hay nhic lai mot s6 diém vé ban chat cda tiu ciu.
1.2.1. Nhiing déc tinh vat Iy va héa hoc cta ti€u cau

Ti€u cau la nhiing dia nho hinh tron hodc bau duc, duong kinh tu 2 dén 4 um.
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Ching dugc san xudt ¢ tiy xuong tu cdc miu tiéu chu. SS lugng tiéu cu binh thuong
trong mau ngoai vi 1a 150.000 dén 300.000 trong mét microlit (ul, tac mm3). Tié€u cau
la nhiing t&€ bao khong c6 nhan va khéng cé kha nang phan chia. Trong bao tuong
cua tiéu ciu co:

- Nhing phan td actin va myosin gidng nhu cua t&€ bao co, mot protein khac co kha
nang co goi la thrombosthenin, phan ta nay lam cho ti€u cau cé thé co lai.

- Nhiing di tich cia mang ndi bao tuong va bo may Golgi ¢6 kha nang tong hop
nhiéu enzym va du trid mot luong 16n ion calci.

- .I'y the (mitochondria) va h¢ thong enzym tao ATP va ADP.

- H¢ thong enzym t6ng hop prostaglandin 1a nhitng hormon dia phuong ¢6 rat nhiéu
tac dung khac nhau trén mach va cac mo 0 tai ché.

- Yéu t6 6n dinh fibrin.

- Yéu (6 tang trudng: lam tang sinh va phat tri€n t€ bao ndi mac, té€ bao co tron
cua thanh mach, cac nguyén bao xo, v.v. giip cho su sua chita thanh mach bj ton
thuong.

Trén bé mat cia mang ti€u cau c6 mét 16p glycoprotein, 16p nay ngin can tiéu cau
két dinh vao ndi mac binh thudng, ma chi dinh vao noi tén thuong cua thanh mach
hoac cac soi collagen 6 13p dudi ndi mac. Mang ti€u cau chia mot luong 16n phospholipid
trong do ¢6 yéu t6 111 cha tiéu cau b vai tro hoat héa ¢ nhiéu giai doan ctia qua trinh
dong mau.

Nhu viy ti€u cau 1a mdt ciu tric rat hoat dong, thoi gian ban hay cua ching trong
mau tu 8 dén 12 ngay, roi ching bi thuc bao cha yéu ¢ lach. '

1.2.2. Su hinh thanh nuat tiéu cau

Khi ti€u clu ti€p xic vii cac t€ bao ndi mac ton thuong hodc vai cac soi collagen,
hinh- dang cua ti€u cau l1ap tic bi bi€n doi: ti€u cau phong to 1én, hinh dang khong
déu dan, bé mit t€ bao tré nén xu xi. Céac protein co cuia céc ti€u ciu co rat manh,
giai phong nhiing hat chia cac yéu t6 hoat dong. Tiéu cau tré nén dé két dinh va dinh
vao céc soi collagen. Céc tiéu cau nay bai ti€t mot lugng 16n ADP va tromboxan A2.
ADP va tromboxan A2 c¢6 tac dung hoat hda cac ti€u cau ¢ gan va lam cho ching
dinh vao nhing ti€u cau da dugc hoat hda lic dau goi 1a két tu ti€u cau. Cu nhu vay
tao ra mét vong ludn quin: két tu ti€u cau - giai phéng ADP, tromboxan A2 - két tu
ti€u cau - giai phong ADP, tromboxan A2 - két tu ti€u ciu ... k€t qua 1a tao ra mot
nit ti€u ciu O tai noi ton thuong va bit kin chd t6n thuong lam mau ngung chay ddi
vGi vé€t thuong nho. Néu vét thuong 16n hon, can phai ¢6 cuc mau dong bd sung cho
nit tiéu cau dé bit ché tdn thuong.
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Su hinh thanh ndt ti€u ciu c6 vai trd quan trong trong viéc bit kin hang tram vét
rach rat nho cua thanh mach xay ra méi ngay.

1.3. SU HINH THANH CUC MAU PONG O MACH MAU BI TON THUONG

Dong mau phat tri€n trong vong 15 dén 20 gidy néu la ton thuong ndng, va trong
mot dén hai phat néu 1a tén thuong nhe. Nhing chat hoat hoa do thanh mach t6n
thuong, do tiéu clu gidi phdng ra cung véi cac protein cia mau khoi dong qué trinh
dong mau. Néu vét thuong khong qua rong, trong vong 3 dén 6 phut, cuc mau dong
sé bit kin ché tén thuong. Sau 20 phut dén mot gio cuc dong co lai do téc dung cua

tiéu ciu.
1.4. TAN CUC MAU PONG. SU HINH THANH MO XO

Sau khi cuc mau déng dugc hinh thanh, néu vét thuong nho va cuc mau déng nho,
vai gid sau c4c nguyén bao xo sé xam nhip vao cuc méu dong va bi€n cuc méu dong
thanh mo xo trong 1 - 2 tuan.

Qua trinh nay cé su tham gia cua y€u t6 tang trudng cda ti€u ciu. Néu cuc méu
dong 16n vi du su d6ng cia méau chay ra ngoai long mach thi mot s6 chit ¢ bén trong
cuc mau doéng sé duoc hoat héa va hoat dong nhu nhiing enzym dé 1am tan cuc dong.

2. CO CHE DONG MAU

Ly luan co s&: nguoi ta da tim ra trong mau va trong cdc mo trén 30 chit c6 anh
hudng dén qua trinh dong méau, mot s6 chat kich thich qua trinh dong mau goi la cac
tien chat gay dong, nhing chat khac tc ché dong mau goi 1a cic chét chéng dong.
Méu c6 dong hay khong 1a phu thudc vao su can bing giia hai nhém chat nay. Binh
thudng cac chdt chéng dong chiém uu th€ va mau khong dong. Khi mach méu bi tdn
thuong, cac tién chat gy dong O trong vang t6n thuong dugc hoat héa va tré nén
chi€m uu thé, dong méu sé phat trién.

Co ché chung: dong mau dugc thuc hién qua ba giai doan: su hinh thanh phic hgop
protrombinase, su hinh thanh trombin, su hinh thanh luéi fibrin giam git céc t& bao
méu va huyét tuong dé€ tao.ra cuc méu dong.

Trudc hét ching ta ndi vé co ch€ chuyén protrombin thanh trombin va chuyén
fibrinogen thanh fibrin dé tao ra cuc mau dong roi sau dé ching ta sé trd lai phan
tich co ch€ hinh thanh protrombinase.

2.1. QUA TRINH CHUYEN PROTROMBIN THANH TROMBIN

Protrombinase dugc hinh thanh do su t6n thuong cua thanh mach va do su hoat
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héa cua céc chat giy dong cia mau. Protrombinase sé xic tic cho qua trinh chuyén
protrombin thanh trombin, chét nay gay ra sy hinh thanh mang ludi fibrin ti fibrinogen
trong vong 10 dén 15 gidy. Nhu viy y€u t6 gi6i han tdc dd dong mau phu thudc vao
su hinh thanh protrombinase chid khong phu thudc vao cac phan tng cua cac giai doan
sau vi cic phan dng sau xay ra rat nhanh.

Protrombin va trombin: protrombin la mét «, globulin, 1a mét protein huyét tuorfg,
c6 trong lugng phan tu la 68.700, nong do binh thudng trong mau la 15 mg/100 ml.
Protrombin 12 mét phan ta khong bén, ¢6 thé dé dang bi cit thanh nhing thanh phan
nhé hon, mét trong nhing thanh phdn dé 1a trombin c6 trong luong phén ta biang
33.700, bang nda cua protrombin.

Protrombin do gan san xudt va lién tuc dugc st dung trong toan co thé cho qua
trinh dong mau. Néu gan mat kha nang tong hgp protrombin, nong do cua nd trong
huyét tuong giam xudng rit thip sau 24 gid. Vitamin K rit cin cho su tdng hop
protrombin va ba yéu t6 dong mau khac coa gan. Do d6 khi thi€u vitamin K hodc gan
bi bénh, su t6ng hop protrombin bi ngan can, nong do protrombin trong méau thap gay

ra chay mau.

2.2. QUA TRINH CHUYEN FIBRINOGEN THANH FIBRIN. SU HINH THANH CUC MAU

A

PONG

Fibrinogen la protein c6 trong lugng phan tu cao (340.000), nong dé trong mau la
100 dén 700 mg/100 ml, do gan san xuat. Do kich thuéc phan ta qua 16n, binh thuong
c6 rat it fibrinogen trong dich ké t€ bao, do do dich ké hau nhu khong cd kha nang
dong. Nhung khi tinh thdm cia mao mach ting lén trong truong hop bénh 1y, fibrinogen
thoat vao dich ké va giy dong.

Tdc dung cua trombin trén su chuyén fibrinogen thanh fibrin: Trombin 14 mot enzym
ticu protein. Khi tac dung trén fibrinogen né lay di 4 peptid cé trong luong phéan tu
thdp cia phan ti nay dé tao ra moét fibrin don phan. Cic phén tu fibrin don phan ty
trung hop véi nhau trong vai gidy d€ tao ra mang ludi fibrin. Lic dau cac fibrin don
phan ndi vdi nhau bing nhing day ndi hydro long 1éo do do6 cuc dong yéu va co thé
bi pha huy dé dang. Sau d6 dudi tac dung cua yéu t6 On dinh fibrin (c6 ngudn goc
huyét tuong va ti€u clu, va dugc hoat hoa dudi tac dung cua trombin), cac day noi
dong hoda tri thay th€ cho day ndi hydro, cong thém cac day ndi chéo giita cac phan
tu fibrin 0 canh nhau lam cho mang ludi fibrin trd nén bén vitng. Mang ludi fibrin
chay theo moi hudng va giam gitt ciac t€ bao mau, ti€u cau, huyét tuong. Ludi fibrin

dinh vao ché ton thuong cua thanh mach va ngan can su mat mau.
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23. KHOI PONG QUA TRINH PONG MAU: SU HINH THANH PHUC HOP
PROTROMBINASE '

Day la nhing co ché phic tap nhat cua qua trinh dong mau. Ching xay ra khi co
chiin thuong cua thanh mach va cac mo k€ céan, chin thuong cua mau hoic sy ti€p
xdc cua mau vai cac t€ bao cia ndi mac tén thuong hodc vdi sgi collagen va cic mo
khac bén ngoai ndi mac va din dén sy hinh thanh phic hop protrombinase roi phic
hop nay cé tac dung chuyén protrombin thanh trombin.

Su hinh thanh phic hop protrombinase xay ra theo hai co ch€ c6 lién quan mat
thi€t v4i nhau:

- Co ché ngoai sinh néu c6 chin thuong cia thanh mach hodc cic mo6 xung quanh.

- Co ché€ noi sinh bit dau trong mau tén thuong.

Trong ca hai co ch€ nay, mot loat protein cua huyét tuong, dac biét 1a a, globulin,
dong vai tro rit quan trong, do la cac yéu t6 dong mau. Hau hét ching la cic enzym
tiéu protein & dang khong hoat dong. Khi chuyén thanh dang hoat dong, chiing gay
ra cic phan dng lién ti€p ki€u bac thang cua qué trinh dong mau. Hau hét cic yéu td

d6ng mau déu duoc ky hiéu bang chit s La Ma:

Yéu t6 1 : fibrinogen

Yéu t6 11 : protrombin

Yéu t6 111 : yéu t0 cua mo, tromboplastin ciia mo.

Yéu t6 IV : ion calci

Yéu té V : proaccelerin, yéu t6 khong l?én,
Ac-globulin.

Yéu té VII : proconvertin, yéu t6 bén viing

Yéu t6 VIII : yéu t6 chong hemophilia A

Yéu t6 IX : yéu t6 Christmas, yéu t6 chdng hemophilia B.

Yéu t§ X : yéu t6 Stuart, yéu t5 Stuart-Power

Yéu t6 XI : yéu tS tién tromboplastin huyét tuong, yéu t6 chéng
hemophilia C

Yéu t6 XII : yéu t6 Hageman

Yéu t6 XIII : yéu t6 6n dinh fibrin

Yéu t6 Fletcher : prekallikrein

Yéu t6 Fitzgerald : kininogen cé trong lugng phan tu cao.
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2.3.1. Su hinh thanh phic hgp protrombinase theo co ché ngoai sinh

Co ché€ nay dién ra theo 3 budc:

Buoc 1: giai ph(’)rig tromboplastin cia mé: mo tén thuong giai phéng mot phic hop
nhi¢u yéu t6 goi la tromboplastin cua mo, bao gom phospholipid tir cac mang cia mo
va mét phiic hop lipoprotein c6 chdc nang cua enzym tiéu protein.

Budc 2: hoat héa yéu t6 X thanh yéu td X hoat dong (X,), c6 vai to cua ycu (o
VII va tromboplastin cia mo. Phic hop lipoprotein trong tromboplastin cia mo két
hop vai yéu t6 VII roi voi su ¢6 mat cua phospholipid cia mé va ion calci, xic tac
cho su chuyén yéu t6 X thanh X, .

Budc 3: su hinh thanh protrombinase, ¢6 vai trd cua yéu to V: yéu t6 X, cung vai
phospholipid cia m6 hodc cia tiu clu giai phong ra roi cung voi yéu t6 V va ion
calci tao ra phic hop protrombinase. Phic hop nay chuyén protrombin thanh trombin
trong mot vai gidy va dong méu dugc thuc hién.

Lic dau yéu t6 V 6 dang khong hoat dong nhung mot khi trombin bat dau duge
tao ra, trombin sé hoat héa y&u t6 V thanh yéu t6 V hoat dong (V,). Yéu t6 V, lam
tang tic dung cua protrombinase l1én gip nhiéu lan. Nhu vy, trong phic hop
protrombinase, y€u t6 X, 12 mdt enzym ti¢u protein thuc su c6 tac dung cit phan
protrombin thanh trombin, y€u t6 V, lam hoat tinh tiéu protein nay tang lén gip nhiéu
lan, phospholipid déng vai trd cua mot chit nén, ion calci lam nhiém vu ndi céc yéu
t6 voi nhau.

O day trombin c6 tac dung diéu hoa nguoc duong tinh, thong qua vai tro hoat hoa
yéu té V va yéu t6 VIII (trong co ché ndi sinh), trombin sé lam ting qua trinh tao ra

ban thian né va do dé lam tang toan bd qua trinh dong mau.
2.3.2. Su hinh thanh phic hgp protrombinase theo co ché néi sinh

Co cac budce sau:

- Khi mach méu bi ton thuong hodc khi mau ti€p xic vdi collagen hoac véi bé mat
la, hai y€u t6 cia mau sé chuyén thanh dang hoat dong: ti€u cau va yéu t6 VIL

Ti€u cau hoat hoa giai phdng ra phospholipid cia ti€u cau (cing goi 1a y&u t6 111
cua ti€u cau) co vai trd quan trong trong chudi phan ung tiép theo.

- Su hoat héa cua yéu t6 XI: yéu té XII, cung véi yéu td Fletcher va yéu t6 Fitzgerald
xuc tac cho su chuyén yé€u t6 XI thanh yéu t6 XI,.

- Su hoat héa cua y€u t6 IX thanh y&u td IX, dudi tic dung cia yéu to XI,.

- Su hoat héa cua y€u t6 X, vai tro cua yéu té VIII: yéu t6 IX, cung vdi yéu t6
VIII, cung voi phospholipid ti€u cau va ion calci tao thanh mét phic hop men dé hoat
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hoa yé€u t6 X. Néu thi€u yéu t6 VIII hodc tidu ciu, budc nay sé khong thuc hién dugc.
Do d6 nhing ngudi bj thi€u hut y&u t8 VIII sé dé bj chay mau do mau lau dong, vi
vdy nguoi ta goi yéu t6 VIII la yéu t6 chéng hemophilia.

Thi€u ti€u ciu sé gay bénh chay mau do giam ti€u cau.

- Su chuyén yéu t6 X, thanh phdc hgp men protrombinase: yéu t6 X, két hop voi
yéu t6 V va phospholipid cua ti€u ciu hodc cua mo, va véi ion calci dé€ tao thanh phic
hop protrombinase.

Vai trd cua ion calci trong co ché néi sinh va ngoai sinh: ngoai trir hai buéc dau
tién cua con duong ndi sinh, ion calci rat can cho tat ca cac budc con lai cua qué trinh
dong mau. Vi vy thi€u ion calci mau s€ khong dong.

Tuy nhién trong co thé, ion calci rdt hi€m khi giam xudng qua thap dé€ anh hudng
dén qué trinh dong mau. Giam ion calci trong mau cé thé gay ra cac con co giat lam
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chét nguoi truéc khi né anh hudng dén dong mau. Mat khac ngudi ta c6 thé ding
nhiing chét ¢6 tac dung khit ion calci trong méu lam chat chéng déng. Vi du nhu Na
citrat, K oxalat. '

2.4. MOI LIEN QUAN GIUA PONG MAU NGOAI SINH VA PONG MAU NOI SINH

Khi mach méu bi t6n thuong, dong mau dugc khsi dong dong thoi boi ca hai con
dudng: tromboplastin cia mo khéi dong con dudng ngoai sinh trong khi su ti€p xic
cua yéu t6 XII va ti€u clu vdi cic sgi collagen cua thanh mach khoi dong con duodng
ndi sinh.

MOt mdi lién quan nita giGa hai con duong thé hién 6 tic dung cia trombin lam
hoat héa cic yéu t6 trong co ché néi sinh ching han nhu trombin hoat héa yéu t6
VIII va né ciing tic dung truc ti€p trén tiéu cdu lam cho tiéu ciu két tu v4i nhau va
giai phong ra cac hat chda nhiéu yéu té gay dong 6 dang chua hoat dong. Nhu viy su
khai dong cua con dudng ddong mau ngoai sinh ciing gay hoat héa con dudng ndi sinh.

Khi mau duogc lay vao trong dng nghiém thi dong mau trong 6ng nghiém chi thuc
hién theo co ché ndi sinh do yéu té XII va tiu ciu dugc hoat hda khi ti€p xic voi
thanh 6ng nghiém. N€u thanh 6ng dugc trang silicon, thdi gian dong mau sé kéo dai
t6i 1 gio hodc hon nita.

Dong mau trong 1dong mach doi khi 1a do mot s6 yéu t6 lam hoat héa con dudng
ndi sinh. Vi du cic phan dng khing nguyén-khing thé cé thé phat dong qué trinh
déng mau, cing nhu tac dung cia mot s6 thude khi duoc dua vao hé tudn hoan.

Su khéc nhau quan trong giita con dudng ndi sinh va ngoai sinh la 6 ché con dudng
ngoai sinh ¢é ban chit bung nd mot khi duge tac dong, t6c d0 cua phan dng dong
méu chi bi giéi han boi lugng tromboplastin cua md do cac moé ton thuong giai phong
va boi sO lugng cua cac yéu t6 X , VII, V trong méau. Véi nhitng chdn thuong ning
cua cac moO, dong mau xay ra trong vong 15 gidy. Trong khi d6 con dudng ndi sinh
dién ra véi t6c ¢ cham hon rit nhiéu, thudng l1a cin thoi gian ti 1 d€n 6 phit méi

gdy ra dong mau.
2.5. VONG LUAN QUAN CUA SU HINH THANH CUC MAU PONG

Khi méau bit diu dong, cuc dong thudng phét trién vao méau & chung quanh trong
vai phit. Nhu vdy ban than cuc dong khéi dong mot vong ludn quin dé€ kich thich lam
ting qué trinh dong mau. Mot trong nhitng nguyén nhan quan trong nhat la tic dung
tiéu protein cua trombin lam né cé thé hoat héa nhiéu yéu t6 dong méu khac ngoai
fibrinogen. Vi du trombin c6 tic dung tiéu protein truc ti€p trén protrombin lam cho
phan tu nay bi cit thanh nhiéu trombin hon nita. N6 ciing hoat héa yéu té VIII, IX,
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X, XI, XII (12 nhitng yéu t6 tham gia hinh thanh protrombinase) va gay két tu tiéu
cau. Nhu vay, khi m6t luong nho trombin xuét hién, né 1ap tic gay ra mot vong ludn
quan d€ tao ra nhiéu trombin hon nita va do d6 lam qua trinh dong méau phit trién
ra chung quanh cho dén khi c6 mét co ché lam ngimng né lai.

2.6. SU NGAN CAN PONG MAU TRONG HE THONG MACH BINH THUONG. NHUNG
CHAT CHONG PONG TRONG MACH MAU

2.6.1. Cac yé€u t6 trén bé miit ndi mac

Cac yéu t6 ngan can dong mau quan trong nhat la:

- Su tron nhin cta ndi mac ngin can su hoat héa do ti€p xic cua hé théng dong
mau ndi sinh.

- Lop glycocalyx 1a mot chat mucopolysaccarid duoc hdp phu vao mét trong cua ndi
mac, ¢ tic dung ddy cac yéu t6 dong méau va tiéu ciu, do d6 ngin can su hoat héa
cua dong mau.

- Trombomodulin, mét protein cia ndi mac; co ché chong déng cia trombomodulin
‘nhu sau:

Phan ti ndy gin v4i trombin 1am cho trombin mat tdc dung. Ngoai ra phic hgp
trombomodulin-trombin con ¢ tic dung hoat héa protein C, mét protein cua huyét
tuong. Protein C hoat héa c6 tac dung lam cho yéu t6 V, va yéu té VIII, tro thanh
khong hoat dong.

Khi thanh mach bi t6n thuong, ca tinh tron nhén va 16p glycocalyx, trombomodulin
déu bi mat di, y&u t6 XII va tiéu cau dugc hoat héa va gay ra déng mau n6i sinh. Néu
yéu t8 XII va tiéu cdu ti€p xic vdi cac soi collagen thi su hoat héa dong mau cang
gia tang.

2.6.2. Tac dung chéng trombin cha fibrin va antitrombin II1

Khi cuc dong dugc hinh thanh, khoang 85% dén 90% trombin duoc hdp phu vao
trong mang ludi fibrin. Diéu nay ngan can su lan truyén cua trombin vao mau chung
quanh va ngan can su lan rdng cua cuc dong. Phan trombin khong bi hz‘fp phu sé nhanh
chéng két hop voi antitrombin 111 lam cho trombin tré thanh khong hoat dong sau 12

dén 20 phut.
2.6.3. Heparin 1la mét chét chdng dong manh

Tuy nhién ndng d6 ctia né trong mau binh thuong rit thip nén chi trong mot sO
diéu kién sinh 1y né méi c6 tac dung chng dong. Mat khéc, heparin dugc su dung

rdng rai trong 14m sang dé€ ngian can dong mau trong long mach.
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Phan tu heparin 1a mot polysaccarid k&t hop c6 tich dién 4m rit manh. Ban than
n6 khoéng ¢6 tac dung chéng dong, nhung khi heparin két hop v6i antitrombin III nd
s€ lam tang tdc dung chéng dong cua antitrombin I1I lén hang tram, tham chi hang
ngan lan. Do d6 véi su c6 mit cua mot luong 16n heparin, su bat hoat cua trombin
‘Xay ra ngay lap tuc.

Phic hop heparin-antitrombin III cing lam cho mdt s6 yéu t6 dong mau khiac (XII,
XI, IX va X) tr6 thanh khong hoat dong.

Heparin do nhiéu loai t€ bao cua co thé san xuat, dac biét la cic dudng bao khu
trd trong cac mo lién két 6 chung quanh mao mach trén toan co thé. Céc t& bao nay
lién tuc bai ti€t mot luong nhé heparin va heparin sé khuéch tan vao hé tuan hoan.
Cac bach cau ua kiém ctia mau cing bai ti€t mot luong nho heparin vao huyét tuong.

Céc dudng bao tap trung rat nhiéu trong cic mo 6 chung quanh cic mao mach cua
phéi va 6 mét s6 mao mach cua gan.

Cac mao mach & ciac vung nay ludn phai nhan rit nhiéu cac cuc dong dugc hinh
thanh trong mau tinh mach chay rat cham, vi vy ching can mét luong 16n heparin dé

ngin can su phat trién cua cac cuc dong.
2.6.4.22-macroglobulin

a2 -macroglobulin la mot phan td globulin 16n ¢6 trong lugng phén tu la 360.000.
N6 gidong phic hgp antitrombin-heparin 6 chd né ¢é thé két hop vdi cac yéu t6 gay
dong va lam bat hoat cic yéu t6 nay.

Tuy nhién hoat tinh chéng dong cia a2-macroglobulin khong tang 1én véi su cé
mat cua heparin. '

a2-macroglobulin tidc dung nhu mot tac nhan gidn véi mot sé yéu té6 dong méu va
ngin can tic dung ti€u protein cia cic yéu t6 nay cho dén khi ching bi pha huy boi
nhiéu con dudng khic chd khong phai béi ban than a2-macroglobulin.

2.7. NHUNG CHAT CHONG PONG SU DUNG TRONG LAM SANG
2.7.1. Chdng déng trong cag thé

Hai chat thuong duoc su dung nhat dé chong huyet khéi hodc dong mau trong long
mach la heparin va coumarin:

— Heparin: chi€t xuat ti cic moé dong vat hodc tit mét s6 co quan.

Tiém heparin véi liéu 0,5 dé€n 1 mg/kg trong luong co thé c6 thé kéo dai thoi gian
dong mau toi trén 30 phit. Heparin ¢6 tac dung tdc thoi nén nhanh chéng ngan can

su phat trién cia huyét khoi.
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Tac dung cda heparin kéo dai trong 3 - 4 gid sau d6 heparin bi pha huy boi enzym
heparinase c6 trong mau.

Khi diéu tri cho bénh nhan qué nhiéu heparin c6 thé din dén chay mau nang. Trong
trudng hop ndy phai dung protamin 12 mot antiheparin dé€ khoi phuc lai co ché dong

2

méu.

—Coumarin: khi diéu tri cho bénh nhan biang coumarin vi du warfarin, nong do cua
cac yéu 6 II, VII, IX, X trong huyét tuong bénh nhéan bit ddu giam vi warfarin tc
ché su tdng hop céc yéu 16 trén cia gan. Co ché€ nhu sau: warfarin ¢6 tdc dung canh
tranh voi vitamin K nhing vi tri hoat dong trong cac phan dng enzym dan dén su tao
thanh bén yéu 6 trén.

12 gio sau khi cho warfarin, hoat tinh dong mau giam xuéng con 50% so véi binh
thuong va sau 24 gio chi con bang 20% so vdi binh thuong. Nhu vay warfarin khong
¢6 tac dung chdng dong ngay tdc thoi vi con phai dgi cho cic yéu t6 gay dong da co
sin trong huyét tuong bi tiéu thu hét.

Ba ngdy sau khi chdm dit diéu tri bing warfarin thoi gian dong mau mdi tro lai
binh thuong.

2.7.2. Chong dong trong dng nghiém

Khi 14y mau ra khoi co thé, nguoi ta c6 thé chéng dong bing nhitng cach sau:

—6ng nghiém hodc lp chita mdu duoc trdng silicon: silicon sé ngdn can su hoat hda
do ti€p xic cua yéu td XII va ti€u ciu, do d6 tc ché dong mau nodi sinh.

- Heparin: ]a chat chong dong méu ca 6 bén trong va bén ngoai co thé. Nguoi ta
thudng dung heparin trong céc phéu thuat trong d6 mau phai di qua may tim - phdi
nhin tao hodc than nhin tao roi lai trd vé co thé.

— Cdc chdt lam gidm nong do ion calci nhu kali oxalat hoic amoni oxalat khi tron
vOi mau s¢ tao calci oxalat, mau bi mat ion calci nén khong dong.

Natri citrat hodc amoni citrat khi trén vdi mau sé tao ra calci citrat va lam mét ion
calci cia mau.

Cac hop chat citrat thudng dugc su dung rong rii hon vi ching khong doc nhu
oxalat. Ngudi ta ciing c¢6 th€ tiém mdt luong citrat vao tinh mach.

Sau khi vao méau citrat dugc chuyén dén gan va dugc chuyén héa thanh glucose
hoac dugc chuyén héa truc ti€p thanh nang luong, vi th€ nguoi ta dung Na citrat lam

chdt chong dong trong céc lo méu luu tri.
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3. CO CUC MAU DONG. HUYET THANH

It phiit sau khi cuc dong dugc hinh thanh, né bit dau co lai va giai phong hau hét’
cac dich trong cuc dong trong vong 20 dén 60 phit, dich d6 goi 1a huyét thanh. Huyét
thanh chinh Ia huyét tuong da bi ldy di fibrinogen va hiu hét cac yéu to dong miu
khéac va do d6 huyét thanh khong dong duoc .

Ti€u ciu rat cin cho su co cuc méu vi thé cuc dong khong co lai dugc chiing t6 s6
luong ti€u ciu trong mau ngoai vi giam. Vai tro cua ti€u cdu nhu sau: ti€u ciu lam
cho cac cuc fibrin gin chit vao nhau, ngoai ra, ti€u ciu bi giam trong mang luéi fibrin
ti€p tuc giai phong ra yéu t6 6n dinh fibrin. Yéu t6 nay tao ra nhiéu day néi bit chéo
gitia cac soi fibrin canh nhau. Ban than ti€u cau tham gia truc ti€p vao su co cuc miu
bing cach hoat héa trombosthenin, actin, myosin cua ti€u cau. Cac protein co nay lam
co cac "gai" tiéu clu dang gin vao fibrin. T4t ca cic hién tuong trén cd tic dung ép
mang ludi fibrin lai 1dam cho né nho hon. Su co cuc mau dong dugc hoat hoéa boi
trombin, boi ion calci (do cac kho calci trong ti lap thé, 1udi ndi bao tuong, bé may
Golgi cua ti€u cdu giai phong).

Khi cuc mau co lai, cac mép cua vét thuong thanh mach dugc kéo lai gan nhau giip

cho vét thuong dé héa seo.

4. TAN CUC MAU DONG. PLASMIN

Trong huyét tuong c6 moét euglobulin goi la plasminogen hoidc profibrinolysin. Khi
dugc hoat héa nd sé€ tro thanh plasmin (fibrinolysin). Plasmin la enzym ti€u protein
gidng trypsin, c6 tac dung tiéu hda cac soi fibrin va tiéu hoéa ca cac chit khac trong
méu & chung quanh nhu fibrinogen, yéu t8 V, yéu t& VIII, protrombin va yéu td XIL
Do d6 khi plasmin dugc hinh thanh bén trong cuc mau dong, né c6 thé lam tan cuc
dong va cing pha huy nhiéu yéu t6 dong mau va lam giam kha ning dong mau.

4.1. SU HINH THANH PLASMIN VA SU TAN CUC MAU PONG

Khi cuc d6ng dugc hinh thanh, mét lugng 16n plasminogen bi giam git trong cuc
dong cung voi nhing protein khac cua huyét tuong. Cac mo t6n thuong va ndi mac
ton thuong giai phéng ra mot chdt hoat hda rat manh, goi la chat hoat héa plasminogen
cia nd. Khoang 1 ngay sau khi dong mau, chat hoat héa nay cé tic dung chuyén
plasminogen thanh plasmin va lam tan cuc dong. Nhiéu mach méu nho bi tic nghén
do cac cuc dong c6 thé duoc khai thong tro lai nhy co ché nay.

4.2. a2-ANTIPLASMIN: CHAT UC CHE PLASMIN

Plasmin khdng chi tiéu hoa fibrin ma cing lam tiéu fibrinogen va mdt sé yéu td
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dong méu khac. Tuy nhién, mau cing chda mot yeu t§ khac la «2- antiplasmin, véu t§
nay gin voi plasmin va dc ch€ tac dung cia plasmin.

4.3. Y NGHIA CUA HE THONG PLASMIN ' )

Su tan cuc mau dong cho phép lam sach nhing cuc méu dong hinh thanh 6 cac mé
trong mdt s4 ngay. Tuy nhién doi khi né cing lam cho vét thuong cua mach mau da
dugce bit bing cuc mau dong lai mé miéng. Mot chdc nang dic biét quan trong cua hé
théng plasmin 1a 18y di nhitng cuc dong rat nho tit hang ngan mach mau ngoai vi ¢

thé gay tdc mach n€u nhu khong c6 co ché don sach chiing di.

5. ROI LOAN CAM MAU O LAM SANG
5.1. GIAM PHUC HE PROTROMBIN (i1, VII, IX, X) DO THIEU HUT VITAMIN K

Hau nhu céac yéu t6 dong mau déu dugc tao ra ¢ gan. Vi vay cac bénh 6 gan nhu
X0 gan, viém gan, teo gan vang da cdp tinh sé lam giam hé thong dong mau dén miic
bénh nhan c6 thé bj chay mau.

Mot nguyén nhan nita gy giam cac yéu td dong mau la sy thi€u hut vitamin K.
Vitamin K rat can cho su tao thanh 4 yéu t6 dong mau quan trong nhit 1a yéu té II,
VII, IX, X. '

Vitamin K lién tuc dugc cac vi khudn dudng rudt tong hop nén rit hiém khi xay
ra thi€u vitamin K cho du khdng c6 sinh t6 nay trong thdc an.

Tuy nhién thi€u hut vitamin K lai xay ra khi qua trinh hép thu mo o rudt non bi
giam vi vitamin K hoa tan trong mo va thudng dugc hdp thu vao mau ciung vai mo.
Mot trong nhitng nguyén nhén thi€u vitamin K la gan khong bai ti€t méat vao ong
tiéu hoa (do téc Ong din mat, cac bénh cta gan). Thi€u mat, su tiéu hdéa va hap thu
cua mo bi giam va kéo theo su giam hap thu vitamin K. Nhu vdy bénh cia gan gy
giam san xudt phdc hé protrombin vi ca hai nguyén nhan: giam hdp thu vitamin K va
t€ bao gan bi t6n thuong. Trudéc khi mé cho bénh nhan bi bénh gan hoic tic dudng
dan mat tu 4 dé€n 8 gid ngudi ta tiém cho bénh nhan vitamin K dé gidp cho su téng

hop cac yéu t6 dong méau va han ché su chay mau trong lic mé.

5.2. HEMOPHILIA

Hemophilia (con goi la bénh ua chdy mau) chi gap 6 nam gidi, 85% truong hop la
do thi€u yé&u t3 VIII, d6 la benh hemophilia A hay bénh hemophilia ¢3 dién. O Hoa
Ky, cit 10000 dan ong thi ¢6 1 nguoi bi hemophilia. 15% hemophilia 1a do thi€u yéu
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t6 IX d6 la hemophilia B. Ca hai yéu t6 nay déu duoc di truyén qua cac nhiém sic
thé X cia me. Phu ni khong bj bénh nhung I3 ngudi mang gen bénh, truyén bénh cho
1/2 56 con trai va truyén gen mang bénh cho 1/2 s& con gai. Chay mau xdy ra sau khi
bi chdn thuong du 1a chdn thuong rét nhe. Chay mau c6 thé kéo dai hang tuln sau
khi nhé mét céi rang. Cach diu tri hitu hi¢u duy nhat 12 tiém y€u t6 VIII tinh khiét.

5.3. GIAM TIEU CAU

Giam tiéu cau trong mau thuong gy chay mau. Su khic nhau giia chay mau do
giam tiéu ciu va chay miu do hemophilia 1a trong hemophilia mau chay tu cac mach
méu 16n, cOn trong giam ti€u cdu, mau chay tu nhiéu tinh mach nho va mao mach va
xudt hién nhiéu ndt chay mau trén toan co thé; chay mau xay ra khi s6 lugng ti€u cau
giam dudi 50.000/mm?>. Khi tiéu ciu chi con 10.000/mm? thi bénh nhan sé& chét.

Nguoi ta c6 thé nghi dén giam ti€u ciu ma khong can dém s6 lugng ti€u ciu, bang
cdch quan séit su co cuc mau dong vi su co cuc mau dong phu thudc vao s6 luong tiu

cdu bi giam gid trong mang ludi fibrin cia cuc méu dong.

5.4. HUYET KHOI

Trombus va emboli: mét cuc dong bat thudng phat tri€n trong mach mau goi la
trombus tdc huyét khéi. Khi dong mau bdt cuc dong ra khoi thanh mach, cuc dong
troi tu do trong mau goi 1a emboli. Emboli chi dung lai khi n6 tr6i dén nhiing chd
hep cia hé tudn hoan. Cac emboli bdt ngudn tir cac dong mach I6n hodc O tim trai
thudng lam tic cac dong mach nho hon hodc cac ti€u dong mach cia nio, than...
Emboli bdt ngudn trong hé tinh mach va tim phai chay vao cac mach mau cua phéi
gy tic dong mach phdi.

Nguyén nhén cua huyét khdi:

- Bé mit 16p t€ bao ndi m6 cia mach mau tré nén xu xi do xo vita dong mach,
nhiém trung, chin thuong, v.v. lam khoi dong qué trinh dong méu.

- Mau thuong bi dong khi méu chay rat chim trong cic mach mau do mot luong
nho trombin va mét s6 yéu t6 dong mau & dang chua hoat déng luén duge tao ra va
khi ndong dd cia cic yéu t6 nay tang lén, qua trinh dong mau dugc khoi dong.

D¢ dieu tri huyét khoi hién nay nguoi ta dung 6ng thong (catheter) dé dua cac chit
hoat héa plasminogen cia md vao ving c6 huyét khdi va dat duge két qua kha quan.

5.5. PONG MAU RAI RAC TRONG HUYET QUAN

Dong maéu rai rac trong huyét quan 1a do su ¢ miat cia cdc m6 chét hodc mo bi
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ton thuong trong co thé. Cic mé nay giai phong tromboplastin cia mo vao méau. Céac
cuc dong thuong nhé nhung rat nhiéu. Ching lam tdc mot phan 16n cac mach mau
nho ngoai vi. POng méu rai rac cing thudng gap trong shoc nhiém khuén, khi d6 hoic
vi khudn, hoac céc doc t6 cua vi khudn, nhét 1a ndi doc t6 (endotoxin) sé hoat hoa
qué trinh dong mau. Cac mach méu bi tic nghén sé lam gidm su cung cip oxy va cac
chat dinh dudng cho cic mé lam cho bénh canh shoc cang thém trim trong. Do d6 ti
I¢ ta vong cua shoc nhiém khuén la trén 85%.

Mot dic trung cua dong mau rai rdc trong huyét quan 12 bénh thudng bit dau bang
triéu ching chay mau do trong qué trinh dong méu, qua nhié¢u yéu t6 dong méau bi

tiu thu, s6 con lai khong du dé€ duy tri su cam mau.

CAC DICH CUA CO THE

1. DICH NOI BAO VA DICH NGOAI BAO

Co thé c6 khoang 40 lit dich trong d6 25 lit nam trong céc t€ bao goi la dich ndi
bao; 15 lit nim bén ngoai t& bao goi 1a dich ngoai bao. Dich ngoai bao gom c6 huyét
tuong, dich k&, dich bach huyét, dich nio tuy, dich trong ¢ mit, cac dich tiéu hdéa v.v.

Dich ngoai bao dugc van chuyén trong mau tuln hoan, roi cé sy trao d6i giia mau
va dich cua cdc m6 qua thanh mao mach. Do tit cd moi té bao déu sdng trong cung
mot moi truong (dich ngoai bao) nén dich ngoai bao con dudc goi 1a moi truong bén

,

trong cua co thé hoiac ndi moi.

Bdng 2-1. NHUNG THANH PHAN HOA HOC CUA DICH NGOAI BAO VA DICH NOI BAO

Dich ngoai bao Dich néi bao
(dich keé)

Na* 142 mEq/l 10 mEq/I
K' 4 mEq/l 140 mEq/l
Ca™ 2,4 mEqg/l 0,0001 mEq/l
Mgt 1,2 mEq/l 58 mEq/l
ar 103 mEq/1 4 mEq/l
HCO; 28 mEq/ 10 mEq/l
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Phosphat 4 mEq/l 75

SO, 1 mEq/l 2
Glucose 90 mg/dl 0 dén 20 mg/dl
Acid amin 30 mg/d] 200
Cholesterol
Phospholipid 0,5 g/dl 2 dén 95 g/dl
Md trung tinh
Po, 35 mm Hg 20 mm Hg
Pco, 46 mm Hg 50 mm Hg
pH 7.4 7,0
~ Protein 2 g/dl | 16 g/l

Su khac nhau can ban gitta dich ndi bao va dich ngoai bao la ¢ ché: dich ngoai bao
chita cac chat dinh dudng cho t&€ bao nhu oxy, glucose, cic acid amin, céc acid béo,
v.v. va mot lugng 16n ion Na®, CI, bicarbonat. Dich ngoai bao cing chia CO, va céc
san phdm chuyén hoa cua t€ bao. Cic chit nay sé dugc chuyén dén phdi hoac than
dé dugc bai xuit ra ngoai. Dich nodi bao chia protein va mot luong 16n ion K,
magnesium, .phosphat, sulfat. Chinh nhiing co ch€ vin chuyén cac ion va phan tu qua
mang t& bao da gay ra su khac biét vé cic thanh phan caa dich ndi bao va dich ngoai

bao.

2. HUYET TUONG

Huyét tuong la dich long cia méau, mau vang chanh. Thé tich huyét tuong chiém
5% trong luong co thé. Thanh phan cua huyét tuong tuong tu nhu cua dich ké, ngoai
tri nong do protein cua huyét tuong cao gip ba lan cua dich ké, nghia la vao khoang

"7,3g/dl. Cac protein cua huyét tuong gom:
- Albumin
- Globulin: a1, a2, 1, 82,y
- Fibrinogen '

Do kich thudc phan tu 16n, cac protein huyét tuong khong thdm qua cac 16 cua
thanh mao mach, ching 6 lai trong mau va tao ra mét luc thdm thiu vao khoang 28
mm Hg qua thanh mao mach, goi 1a 4p sudt keo ¢ khuynh huéng kéo nudc vao mach
mau. Ap suat keo dong vai tr0 quan trong trong qué trinh trao d6i chat & mao mach.
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Céc protein cia huyét tuong con ¢6 chdc nang di¢u hda can bing toan kiem (bling
1/6 kha ndng dém ctha mau), chic niang dong mau, chic ndng bio vé co thé (thong
qua céc khang th€) va chiic nang van chuyén cac hormon tuyén gidp, hormon vo thuong
than, hormon sinh duc,v.v.

3. DICH KE

Dich ké 12 mdt phin cua dich ngoai bao & bén ngoai hé thdng mach, 1a dich nim
trong cac khoang ké gitta cac t€ bao. Thé tich dich ké bing khoang 15% trong luong
co thé. '

Thé tich va thanh phan cua dich ké phu thudc vao qua trinh trao ddi gida huyét
tuong va dich ké qua thanh mao mach nghia 1a phu thudc vao cdu tao cua thanh mao
mach va phu thudc vao nhiing luc tic dung lén thanh mao mach, do la:

- Ap suit mao mach c6 tic dung diy nudc va cac chit hoa tan tir mao mach vao
khoang ké. Ap suit mao mach 0 tan cung tiéu dong mach 1a 30 mmHg, & tan cung
ti¢u tinh mach 1a 10 mm Hg.

- Ap suit dich ké: néu ap suét dich ké c6 gia tri duong, né sé cé tac dung ddy dich
tu khoang ké vao mao mach; n€u ap suit niy c6 gia tri am, no sé ¢6 tac dung nguoc
lai. Binh thuong ap sudt dich ké [a -3 mm Hg va ¢é tic dung dua dich tit mao mach
vao dich ké.

- Ap suit keo cua huyét tuong: do cac phan tir protein khong khuéch tan qua mang
tao ra. D6 la albumin, globulin va fibrinogen. Ap suat keo ctia huyét tuong bing 28
mm Hg, irong d6 chu y€u la do albumin (21,8 mm Hg), s6 con lai la globulin. Ap suit
keo cua huyét tuong cé tac dung gay ra su thAm thau cua dich tir khoang ké vao mao mach.

- Ap sudt keo cua dich ké: mot s6 nho protein cua huyét tuong c6 thé qua cac 16
cia thanh mao mach vao dich ké, nong dé cua protein trong dich ké vao khoang 2
g/dl. Ap sudt keo cua dich ké bing 8 mm Hg, ¢6 tic dung gy ra su thim thiu cua
dich tu mao mach vao khoang ké.

Nhu vay 0 dau tiéu dong mach cia mao mach, téng cua nhitng luc c6 tac dung ddy

dich ra khoi mao mach la:

* Ap suit mao mach 30 mm Hg
* Ap suit dich ké -3 mm Hg

* Ap suit keo cua dich k¢ 8 mm Hg
41 mm Hg

Luc c6 tac dung hit dich vao mao mach chi la 4p sudt keo cua huyét tuong bang
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28 mm Hg. Su chénh I¢ch giita cac lyc tic dung vao thanh mao mach tao ra mot ap
sudt loc 1a 13 mm Hg (41 mm Hg - 28 mm Hg) ¢6 tic dung ddy dich ti mao mach vao
khoang ké.

O dau tiéu tinh mach cua mao mach:

- Luc c6 tac dung hit dich tir khoang ké vao mao mach [a 4p suit keo cua huyét
tuong biang 28 mm Hg.

- Nhiing luc c6 tac dung dy dich ra khoi mao mach:

* Ap sudt mao mach 10 mm Hg
* Ap sudt am trong dich -3 mm Hg
* Ap suit keo cua dich ké 8 mm Hg

21 mm Hg

Su chénh léch gitia céc luc nay tao ra ap suat tai hap thu 1a 7 mm Hg (28 mm Hg -
21 mm Hg). Ap sudt tai hap thu c6 tri s6 nho hon ap suat loc nhung vi s luong mao
tinh mach nhiéu hon va cé tinh thdm cao hon mao dong mach nén mot ap sudt cé gia
tri nho hon cing du dé€ dua dich tro lai mao mach. Khoang 9/10 dich tit mao dong
mach vao khoang ké duoc tai hap thu tu khoang ké vao mao tinh mach, 1/10 con lai
sé chay vao hé théng bach mach.

- Chic ning cua dich ké: cung cip oxy va cic chat dinh dudng cho cac t€ bao dong
thoi nhéan cua t& bao CO,, cac san pham chuyén héa. Cic chit nay sé theo mau dén

phdi va than dé€ bai xudt ra ngoai.

4. DICH BACH HUYET ,

Dich bach huyét la dich ké chay vao hé thong bach mach. Hé bach mach sé dua
bach huyét tré vé mau tinh mach qua 6ng nguc va dng bach huyét phai.

4.1. THANH PHAN

Thanh phan cua dich bach huyét tuong tu nhu thanh phan cua dich ké. Nong do
protein trong dich ké cua hdu hét cic mo vao khoang 2 g/dl do d6 ndng dd protein
trong dich bach huyét tit nhitng mo6 nay ciing bing 2 g/dl. Tuy nhién bach huyét cua
gan c6 nong do protein rat cao 6 g/dl, bach huyét cia rudt c6 nong do protein la 3-4 g/dl.
Khoang 2/3 bach huy&t cua co thé xuidt phat tir gan va ruét nén ndng do protein cua
bach huyét trong 6ng nguc 1a 3 - 5 g/dl.

Hé thSng bach huyét ciing 1a mot trong nhiing con dudng chu yéu dé€ hip thu cic
chit dinh dudng tu 6ng tiéu hoéa, dac biét 1a hap thu mod (xem chuong Sinh Iy tiéu
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héa). Vi vay sau mOt bita an nhi¢u mo,
bach huyét dng nguc cé thé chia téi 1
dén 2% md. Ngoai ra, mot s6 phan tu
16n vi du vi khuén cing ¢é thé chui qua
khe ho gita cac t€ bao ndi mac cua mao
mach bach huyét dé di vao bach huyét.
Khi bach huyét chay qua cac hach bach
huyét, cac phan tu nay bi gid lai va bi

pha huy.
Ser c/.?}/ neo N N P »
Bach cau lympho di vao hé thong tuan
Hinh 2-3. CAu tnic mao mach bach huyét. hoan chu yé:'u qua dudng bach huyé’t vi

vdy ¢6 mot s6 bach cau lympho trong bach huyét cia 6ng nguc.
4.2. CAU TAO CUA CAC MAO MACH BACH HUYET

Hau hét dich loc tu mao dong mach vao khoang ké t& bao sé dugc tai hdp thu trd
lai qua mao tinh mach. Khoang 1/10 lugng dich loc sé chdy vao mao mach bach huyét
roi theo hé bach mach trd vé méau tuadn hoan. Tuy luong dich luu thong trong hé bach
huyét rdt nho nhung n6 déng vai tro rat quan trong vi cdc phan tu protein khong thé
tai hdp thu vao cic mao tinh mach nhung lai dé dang di vao mao mach bach huyét cé
cdu tric dac biét nhu sau:

- Céc t€ bao ndi mO cua mao mach bach huyét gidn véi cac mo lién két 6 chung
quanh bing cac soi gidy neo.

- O chd ndi chdm gita hai t& bao ndi mo lien k& nhau, canh cia t€ bao ndi mo nay
thuong chup 1én canh cia t€ bao ndi mo kia tao ra mot van nho mo vé phia trong cia
mao mach, nhu vay dich ké va cac phan tu l6n nhu protein, vi khuén, v.v. ¢4 thé day
van mO vao phia trong va chay vao mao mach bach huyét. Mot khi da vao mao mach
bach huyét roi, dich ké khong thé chay ra duoc nia vi dong chay nguoc sé lam déng

nip van.

4.3. LUU LUONG BACH HUYET

O mot ngudi nghi ngoi, luu luong bach huyét vao khoang 120 ml/gi¢ nghia l1a bing
1/120.000 t6c do khuéch tan cua dich qua mao mach.

Luu lugng bach huyét chiu anh huong cia hai yéu té: 4p suat dich ké va mic d¢
hoat dong cia bom bach huyét.

4.3.1. Anh hudng cua ap suét dich ké

Ap suat dich ké cang tang thi luu luong bach huyét cang tang. Nhu vay cac yéu t&
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lam tang 4p sudt dich ké s¢ 1am tang luu luong bach huyét. Do la:
- Tang ap suét thay tinh mao mach
- Giam 4p sudt keo cta huyct tuong
- Tang nong do protein trong dich ké
- Tang tinh tham cia mao mach.
4.3.2. Anh hudng ctia bom bach huyét
- Cac t€ bao noi mO cua mao mach bach huyét chaa cac s¢i actomyosin lam cho
cAc mao mach bach huyét co bdop theo nhip.
- Su co cua thanh mach bach huyét
- Céc y€u t6 bén ngoai ép 1én mach bach huyct:
* Su co co
* Su van dOng cac phan cua co thé.
* Mach dap

* Cédc vat 0 bén ngoai co thé de ép 1én cac mo.
4.4. CHUC NANG CUA HE THONG BACH HUYET

H¢ bach huyét hoat dong nhu mot co ché bd tro dé dua trd lai hé thdng tudn hoan
mot lugng protein va mot luong dich tu cac khoang ké. Vi vay hé thong bach huyét
dong vai trd quan trong trong viée kiém soat nong do protein trong dich ké, thé tich
dich ké va ap suét dich ké. ‘

Viéc kiém soat d6 tién hanh theo co ché diéu hoa ngllx()c nhu sau: mot luong protein
qua cac 16 cua thanh mao mach thoat vao dich ké. Cac protein nay tich lai trong dich
ké lam tang ap suit keo cua dich ké do d6 kéo dich tit mao mach vao dich ké va lam
tdng ca thé tich va ap suit cia dich ké. Ap suit dich ké tang lén sé lam ting luu luong
bach huyct dé 1dy di luong protein G lai 6 dich ké dong thoi 1dy di khoi luong dich
thiua ra trong khodng ké.

5. DICH NAO TUY

5.1. NHAC LAI VE GIAI PHAU

Toan b cac khoang cua ndo va tay ¢é thé tich vao khoang 1.600 ml va khoang 150
ml thé tich nay chda dich ndo tuy. Dich ndo tay c6 trong cic ndo thit, trong cac bé

chia quanh néo, trong cac khoang dudi mang nhén cua nio va tuy. Tat ca cac khoang
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nay luu thong voi nhau va ap sudt dich ndo tiy duge dieu hoa ¢ mic hiing dinh.
MJdi ngay ¢6 khoang 500 mi dich ndo tiy duoc bai tiét béi cac dam rdi mang mach

(choroid plexus) cua cdc ndo that, chu yéu la hai ndo that bén. Ngoai ra dich nao tiy

cing dugc bai ti€t boi mang 6ng ndi tiy, mang nhén vi mot phin do nio bai tiét qua

cac khoang quanh mach di vao trong nao.

Ciac dam r6i mang mach bai tiét dich nao tuy thong qua su van chuyén tich cuc ion
Na' qua cic t& bao bi€u md niim & phia ngodi cia dam rdi. lon Na® sé kéo theo ion
CI' dé trung hoa dién. Ion Na* va ion CI tao ra luc thim thiu kéo theo nudc. Mot
luong nho glucosc ciing vao dich nao tay sé duge hip thu vé mau qua cac nhung mao
cia mang nhén roi vao trong cac xoang tinh mach. Céac t& bao bi€u mo bao phu cac
nhung mao ¢é nhang 16 du 16n dé cho dich nédo tay, cdc phan td protein va ngay ca
hong cau cing cd thé qua duoc.

Céc khoang quanh mach: cidc mach mau di vao nido truéc hét qua bé mat cua nio
roi di vao bén trong cing voi mang nudi. GiGa mang nudi va thanh mach la khoang
quanh mach. Trong nhu mé ndo khong ¢6 mach bach huyét do dé mot luong protein
1t mao mach nio thoat ra vao dich ké sé theo cic khoang quanh mach di dén khoang
dudi mang nhén roi duoe tai hdp thu vao cae tinh mach ndo qua cac nhung mao cua
mang nhén. Nhu vay, cic khoang quanh mach ddng vai trdo nhu mdt hé bach huyét
cua nao.

Khoang quanh mach khong chi mang dich va protein ma con mang ca chat khac tis
ndo vao mau, vi du khi nao bi nhiém trang, cac bach ciu chét dugc mang khoi nao

qua cdc khoang quanh mach.

5.2. THANH PHAN DICH NAO TUY

Dich néo tuay la dich khdng mau, ti trong khoang 1005. Dich nao tuy hau nhu khong
¢6 protein (nong do protein trong dich ndo tuy la 20 dén 30 mg/dl) va khdong co t&
bao (5 bach ciu lympho/mm?); nong do ion Na* bing nong do ion Na® cia huyét
tuong, nong dd ion CI” cao hon 15%, nong d6 K* thap hon 40% va nong do glucose
thap hon 30%.

5.3. AP SUAT DICH NAO TUY

Binh thudng ap suit dich ndo tuy cua nguoi ¢ tu th€ nim nghiéng 1a 100 dén 200
mm H,0; 6 tu th€ ngdi 12 200 mm H,O. Ap suit dich ndo tiy dugc dieu hoa boi sy
hap thu cta dich qua nhung mao cua mang nhén bai vi t6¢ d6 san xuit dich ndo tuy
rdt hing dinh, Ngoai ra cdc nhung mao hoat dong nhu nhiing van chi cho phép dich
ndo tuy chdy vao mau tinh mach ma khdng theo huéng ngugc lai. Binh thudng, khi
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ap suat dich ndo tuy cao hon ap suit mau trong xoang tinh mach 1,5 mm Hg thi van
s¢ mo ra cho dich nao tay chay vao mau. Khi ap suit dich ndo tuy tang 1én nia thi
cdc van s¢€ mo ra rat rong, do d6 trong nhing dicu kién binh thuong ap suit dich nao
tay khong bao gio chénh léch qué nhiéu so véi 4p suit mau o xoang tinh mach.

Mot s6 tinh trang bénh ly lam tang ap sut dich ndo tiy nhu u néo, chdy mau hoac
nhi€m khuén hop so do ching lam ngén can qua trinh hip thu dich ndo tuy & nhung
mao mang nhén. Khi d6 4p suat dich ndo tiy cé thé tang Ién t6i 400 dén 600 mm
H,0.

5.4. HANG RAO MAU-DICH NAO TUY VA HANG RAO MAU-NAO

Hang rao méu-dich ndo tuy la hang rao gita méau va dich ndo tuy, con hang rao
méu-nio |3 gida mau va dich nao. Cac hang rao nay cé 0 cic bii mang mach va ¢
mang mao mach cua cdc mo nao tru hypothalamus, tuyén tung va ving postrema. o}
cac vung nay, cac chat khuéch tan dé dang vao khoang ké. Diéu nay rat quan trong
vi trong cac vung ké trén c6 cic co quan cam gidc dé dap dng voi nhiing thay doi khéc
nhau trong dich thé nhu Ia thay ddi cua 4p suét thim thdu, cia nong do glucose, v.v.
cac dap tng nay sé cung cip cac tin hi¢u dé diéu hoa ngugc voi cac yéu to trén.

Nhin chung, hiang rao mau-dich nio tiy va hang rao méu-nio ¢ tinh thim cao voi
nudc, CO,, oxy va cac chdt hoa tan trong lipid nhu rugu, cic chit giy mé; it tham voi
cac ion nhu Na*, CI', H' va hau nhu khong thdm véi protein va cic phan tu hiu co
¢6 kich thudc 16n. Vi vdy, cac hang rao trén lam cho cac khang thé hodc cac thude
khong hoa tan trong lipid khong vao dudc dich néo tiy hodac nhu mod cda néo.

Tuy nhién su khuéch tan gida dich ndo tuy va dich ké cua nao lai xay ra dé dang,
vi vay moOt sO thuSc khong giy tac dung trén ndo néu dugc tiém vao méu nhung lai

rdt ¢6 hiéu qua trén nao néu dugc tiém vao dich nio tuy.

5.5. CHUC NANG CUA DICH NAO TUY

Chuc nang quan trong nhit cua dich ndo tay la dém cho ndo 6 trong hop so cing.
Vi ty trong cda ndo va dich ndo tay tuong tu nhau nén nio ndi trong dich, vi vay mat
ci dianh vao dau sé lam cho toan bo ndo chuyén dong dong thoi va khong mot phin
nao cua nao bi xodn lai vao lic dé.

Dich nao tuy ciing déng vai tro cia mgt binh chida dé thich nghi v6i nhiing thay
doi thé tich cia hdp so: néu thé tich ndo hodc thé tich méau ting lén, luong dich nio
tuy dugc tai hdp thu sé tang lén; néu thé tich ndo giam di, thé tich dich ndo tuy sé
giam di.

Trong mét chitng muc nao d4, dich nao tuy cing 12 noi trao d6i chit dinh dudng
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cua h¢ than kinh. Tuy nhién phan 16n qué trinh trao d6i chuyén héa cua nio duoc

thuc hién truc ti€p véi mau.

6. DICH NHAN CAU

Dich nhin ciu nim trong 6 mit va giit cho 6 mét ludn cdng ra. Dich nhan cau gém
hai phin: thiy dich nim & phia truéc va hai bén cua thuy tinh thé, thay tinh dich ndm
gidia thuy tinh thé va vong mac. Céc chat c6 thé khuéch tan mot cach cham chap trong

thay tinh dich nhung dich hau nhu khong chay duoc.

‘ /Thuy"' dich lien tuc dugc tao ra va dugc tdi hip thu. Su can bing giita qua trinh bai
tiet va tdi hdp thu cda thuy dich c6 tdc dung diéu hoa thé tich va dp suit cia dich
nhan cau. .,

Thuy dich do nhiing u nhd cia thé mi bai ti€t. Cac u nay la nhitng nép gap tu thé
mi 16i vao khoang sau mng mit. Toc do bai ti€t thay dich vao khoang 2 - 3 ml/phut.
Sau khi dugc tao thanh thuy dich chay qua dong tu dén tién phong vao goc giita giac
mac va mong mét qua mang ludi cua be (trabeculae), di vao kénh Schlemn roi d6 vao
cac tinh mach ngoai nhan ciu. Kénh Schlemn la mot tinh mach ¢6 thanh mong nam
vong quanh mét, 16p ndi mac cia no6 c¢b thé cho qua phén tu protein va ngay ca hong
cau cing c6 thé di tu tién phong vao kénh Schlemn. Kénh Schlemn va cac tinh mach
nho ndi kénh nay vai cac tinh mach 16n hon cia mit, thuong chi chda thay dich, nguoi
ta con goi ching la cac thuay tinh mach.

Ap suit trong 6 mit vao khoang 15 mm Hg (12 - 20 mm Hg). Trong bénh glaucoma,
ap sudt trong 6 mit c6 thé ting lén dén 60 hodc 70 mm 'Hg va gdy mu trong vong vai

ngay hodc vai gio.

PIRU HOA CAN BANG TOAN KIEM

biéu hoa cén bing toan kiém (cing goi 1a can bing acid-base) chinh la dieu hoa
nong do cua ion H* ([H*]) trong cac dich cua co thé. [H*] phai hing dinh thi cac phan
ing hoa sinh trong co thé méi xay ra. Nhiing thay d6i cua [H'] du rit nhoé so véi binh
thuong cing du gay ra nhitng bié€n déi 16n cta cac phan ng bén trong t& bao: mot sé
phan tng bi kich thich, mét s& phan ung khéc bi ic ché. Vi vay diéu hoa [H*] 1a mot
trong nhitng khia canh co ban cua duy tri hing tinh néi méi. Thita [H'] la nhiém toan
(acidosis) lam bénh nhan bi hén mé va chét. Thi€u [H'] la nhiém kiém (alcalosis) va
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bénh nhan cé thé chét trong cac con co giat.
Nong dé cua H" va pH binh thuong cua cdc dich co thé
Trong tinh trang binh thuong, néng do cua ion H' trong dich ngoai bao la hing
dinh va bing 4.10° Eq/1 (dao dong trong khoang 1,0.10°® dén 1,6.107).
Su biéu thi cia nong d6 | H'] bang gia tri cua n6 nhu vay khong tién lgi. Vi vay
ngudi ta dung khai niém pH dé€ thay thé.
1

+

pH = log hoac pH = -log [H']
[

Theo cong thic nay ta thay khi [H'] cao thi pH thip va goi la nhiém toan, ngugc
lai khi [H'] thap thi pH cao va goi la nhiém kiém.

Binh thuong co thé ludn ludn ehiu hai tic dong:

- Mdi ngay céc t€ bao tao ra khoang 13.000 milimol CO,. CO, nay cé thé trd thanh
H,CO, va do d6 sinh ra H'.

- Céc qua trinh chuyén héa trung gian va thdc an cing thuong xuyén dem lai cac
acid, do d6 ciing sinh ra nhiéu H'.

Tuy nhién pH luén dugce git trong pham vi 7,35 dén 7,45 nho c6 cic hé thong dém,
nho bd may ho hap va nho su trao doi chat 6 than.

Gi6i han pH ma co thé ¢ thé chiu duhg duoc 1a tu 6,8 dén 8,0 (thuong la ti 7,0
dén 7.7).

1. VAI TRO CUA HE THONG DEM TRONG DIEU HOA CAN BANG TOAN KIEM

1.1. CAC HE THONG PEM

Chat dém la chat c6 kha nang 14y di ion H® hodc ion OH’ khi cac ion nay xuat hién
trong dung dich va lam cho pH cua dung dich thay doéi rat it.

- Hé th6ng dém gom mot acid yéu va mudi cda nd voi mot kiem manh, vi du hé
thong dém bicarbonat gom NaHCO,/H,CO,. H,CO, la mot acid yéu nén rét it phan
ly ngay thanh H® va HCO,". Nguoc lai hdu hét H,CO, trong dung dich phan ly ngay
thanh H,O va CO, hoa tan. Khi dé ndng do cua CO, hoa tan cao gip 400 lan nong
d6 H,CO, khong phan ly.

- Phan dng cia moOt hé thdng dém dugc biéu thi bing phuong trinh:

anion cua chatdém

H=pK + lo
P P & chatdém
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Trong d6 pK la hing s6 phan ly riéng cua tung hé dém tuy theo loai acid va mudi
cua no. pK cua hé dém bicarbonat = 6.1.

b

Ap dung phuong trinh trén vao h¢ dém bicarbonat, ta c6:

HCO,
Cco,
(vi H,COj; phan ly thanh H,O va CO,).

Pay la phuong trinh Hendersen-Hasselbalch. Theo phuong trinh trén day ta thiy:

pH = 6,1 + log

+ Néu nong do cia HCO; bing ndng do cua CO, ta c6: pH = 6,1 + log 1 ma log
1 = 0, do d6 pH = 6,1, nghia 1a trong mot hé thong dém , khi nong do cua hai thanh
phén cua né bing nhau thi pH = pK va kha niang dém cua hé théng la 16n nhit.

+ Khi ndng do cua HCO; tang lén, pH sé ting ta goi 1a nhiém kiém.

+ Khi ang d6 cua khi CO, hoa tan tang lén thi pH sé giam va goi la nhiém toan.

- BO may ho hdp c6 kha nang [am thay d6i nong do CO, hoa tan trong dich ngoai
bao bing cach 1am tang hodc giam thong khi phoi do d6 c6 tac dung dieu hoa pH.

Théan c6 kha nang lam tang hodc giam nong do ion HCO;y trong dich co thé nén
cang c6 tac dung diéu hoa pH.

Trong co thé c6 nhiing hé dém chu yéu nhu sau:

* H¢ dém bicarbonat NaHCO,/H,CO; (HCO,/CO,).

* H¢ dém phosphat Na,HPO,/NaH,PO, (HPO, /H,PO,)

* Hé dém proteinat/protein.

1.2. VAI TRO CUA HE THONG PEM BICARBONAT NAHCO3/H;CO3

- Khi ta cho mot acid manh vao (vi du HC!) dich, ta thay:
HCl + NaHCO, — H,CO, + NaCl
Nhu vay HCI la mot acid manh duoc thay thé bang H,CO; 1a mét acid y€u kho
phéan ly nén pH cua dung dich giam rat it.
- Khi ta cho mot kiém manh (NaOH) vao dich, phéan ing xay ra nhu sau:
NaOH + H,CO, — NaHCO,. + H,0 | |
NaOH duoc thay thé bing NaHCO, la mét kiem yéu do d6 pH khong tang Ien
nhiéu .
- Kha nang dém la t6i da khi nong a9 cuia HCO; va nong d6 CO, hoa tan cua hé
thdng dém bang nhau, nghia la khi pH = pK.
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- Khi tat ca khi CO, duoc chuyén thanh HCO, hoac nguoc lai HCO,™ dugc chuyén
thanh CO, thi hé th6ng nay khong con kha nang dém nia.

- Kha nang dém ti 1€ thuan voi nong do cua cac chat dém.

- Hé thong dém bicarbonat khong phai 1a hé dém tdi uu vi:

* pH cua dich ngoai bao la 7,4 trong khi pK cia hé dém la 6,1 nghia la n6 khong
c6 kha nang dém 6i da.

* Voi pH nay ti 1& cuia HCO, /CO, la 20 do d6 kha nang dém cua bicarbonat la
yéu.

Tuy nhién hé dém bicarbonat vin déng vai tr0 quan trong vi nong d¢ cha ca hai
thanh phin cia hé dém déu c6 thé duoc diéu chinh boi phdi (CO,) va than (bicarbonat)
dé la dieu ma ciac hé dém khac khong ¢ duge . Téc d¢ diéu chinh pH cua hé dém

rat nhanh, chi trong vai phan cia gidy.
1.3. VAI TRO CUA HE DEM PHOSPHAT HPO, /H; PO,

- Né&u cho acid vao:
HCl + Na,HPO, — NaH,PO, + NaCl
HCI 13 acid manh chuyén thanh NaH,PO, la acid y€u hon.
- Né€u cho kie¢m vao:
NaOH + NaH,PO, - Na,HPO, +H,0
NaOH la mot kieém manh chyén thanh Na,HPO, la kiém rat ycu.
- Pac diém: _—
* pH cua dich ngoai bao 1a 7,4, pK cua hé phosphat 1a 6,8 do d6 hé thdng dém
hoat dong ¢ vung c¢6 kha nang dém tdi da (nghia 1a 1am cho pH thay d6i khong nhiéu).
* Tuy nhién ndng d¢ cia hé phosphat chi bing 1/6 hé bicarbonat nén khéng c6 vai
tro quan trong trong dich ngoai bao.
* Hé phosphat d6ng vai tro dém rat quan trong trong dich 6ng than vi phosphat
tap trung nhiéu & Gng than, pH O day rat gan pK caa hé thdng cho nén hé phosphat
hoat ddng vdi kha nang t6i da ¢ than.

* H¢ phosphat ¢6 vai tro quan trong trong dich ndi bao cing vdi hai ly do trén.

1.4. HE THONG PEM PROTEIN

Hé thong dém protein dugc tao ra tu cac protein t€ bao va huyét tuong. Cac protein
¢6 cic gbc acid tu do —COOH c¢6 kha niang phan ly thanh -COO™ va H', dong thoi
chiing ciing c6 cdc géc kiem —NH,OH phan ly thanh NH,;" va.OH". Do d6 protein ¢6
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thé hoat dong nhu nhing hé thong dém dong thoi ca toan va kiem. pK cua hé théng -
dém protein gin bing 7,4 do d6 hé protein 1a h¢ dém manh cua co thé dac biét 1a o

bén trong té bao.

2. VAI TRO CUA HO HAP TRONG DIEU HOA CAN BANG TOAN KIEM

Nhu trén da néi bd may ho hap c6 thé dieu hoa pH cua co thé bing cach lam thay
ddi ndng do khi CO, hoa tan trong dich ngoai bao thong qua hoat dong hé hép.

- Khi CO, dugc tao ra tu cac qua trinh chuyén héa t€ bao sé khuéch tan vao dich
ké roi vao mau va theo mau dén phdi. O phdi CO, vao phé nang rdi ra ngoai theo
dong tac tho ra. Qua trinh nay phai mat vai phat vi vay binh thuong luén luén c6
khoang 1,2 mmol/l khi CO, hoa tan trong dich ngoai bao.

- Khi qua trinh chuyén héa t&€ bao ting lén, nong do CO, trong dich ngoai bao
tang 1én sé kich thich trung tam ho hap lam qua trinh thong khi ph€ nang tang lén va
hé qua la nong d6 cua CO, trong dich ngoai bao tro lai binh thuong. Vi du: lic nghi
ngoi t6c do tao ra CO, 1a 200 ml/phit. Khi t6¢ do nay tiang 1én 300 ml/ phut thi su
dao thai CO, qua phdi ting 1én 25%.

- Tuy nhién trong nhiing truong hop pH thay ddi qua nhiéu va dot ngdt, kha niang
dém cua hé thong ho hip khong lam cho pH trd vé gia tri hoan toan binh thuong. Vi
du néu pH giam dot ngot tu 7,4 xuéng 7, bo may ho héap sé tang thong khi phdi, ting
dao thai CO, nhung cing chi lam cho pH ting lén 7,2 hodc 7,3 sau vai phut.

- Két luan: hoat dong ho hdp tao thanh mot hé dém vat ly va manh hon toan bo
h¢ dém hoéa hoc cha mau khoing 1 dén 2 lan trong vai phit nhung khong dua gié tri
pH tro lai hoan toan binh thuong (50 - 75%).

3. VAI TRO CUA THAN TRONG DIEU HOA CAN BANG TOAN KIEM

Than c6 kha nang lam tang hodc giam nong do cua ion bicarbonat trong dich ngoai
bao. Kha ning nay gobm mdt loat phan dng phic tap xdy ra ¢ 6ng than dé:

- Bai tiét ion H'

- Tai hap thu ion Na*

- Tai hap thu ion bicarbonat

- Bai tiét ion ammoni

T4t ca cac phan dng nay nham giit cho mdc ion bicarbonat trong dich ngoai bao
dugc hdng dinh ngay ca khi bi nhiém toan hodc nhiém kiém.
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'3.1. SU BAI TIET 10N H', TAI HAP THU HCO3 VA TAI HAP THU Na'

Dich ké™ 7¢ boo Long éng thén
» ~ N Nat Hcoy
B v
N2t <« Nate ———1 Nat
Hcoy < -—Hc10;+H+ >HT Hcoy
lej \H CO
* A 2 3
H,O J
+
COL::'_'lfcoz - - —— - - — — - —j" -Co, + Hz0
— \ »

Hinh 2 - 4. So db vén chuyén ion & t& bao biu mé Gng than: bai ti€t H
& hip thu HCO3  va Na'.
T€ bao biéu mo6 cua 6ng luon gan, 6ng luon xa, Ong gép va mot phan quai Henle
déu c6 kha ning bai ti€t H" vao long éng. Qua trinh thuc hién nhu sau:

- Trong t€ bao biéu mo: CO, + H,0 %HZCO:;

H,CO, phan ly thanh H' va HCO;', HCO; khuéch tan vao dich ké, con H' dugc
van chuyén vao Ong than.

- O 6ng than: ion H* két hop vdi HCOj; c6 trong dich loc cua ciu than dé€ tao
thanh H,CO,. Ngay lap tic H,CO, phan ly thanh H,O va CO,, nudc dao thai theo
nudc ti€u, con CO, khuéch tan vao t&€ bao Sng than dé tiép tuc tham gia vao phan
ing tao ra H' va HCO; trong t€ bao, rdi HCO; nay lai duoc tai hap thu vao dich
ké. Qua mot vong phan ng nhu vy ion bicarbonat da dugc tai hap thu ti ong than
vao dich ké mot cach gidn ti€p dong thoi cd mot ion H' dugce bai ti€t thi mot ion Na*
dugc téi hdp thu d€ duy tri can bing dién gidta cic ion & dich 6ng va dich ngoai bao.

3.2. SU BAI TIET ION H* CUA TE BAO ONG THAN

Su bai tiét ion H' cua t&€ bao 6ng than chju su dicu hoa ndng do CO, cua dich
ngoai bao: nong do CO, cua dich ké cang cao thi s6 ion H' dugc bai tiét cang nhiéu.

- Nhu vay céc yéu t6 1am tiang nong d6 CO, trong dich ké nhu giam thong khi phoi,
tang chuyén hoa t€ bao, déu lam tang bai tiét ion H" 6 éng than.

- V@i gi4 trj binh thudng cia nong do CO, trong dich ngoai bao (1,2 mmol/l) thi
lugng bai tié€t cia ion H' vao khoang 3,5 mmol/phit.
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Luong nay tang Ién hay giam di tuy theo nong do CO, trong dich ngoai bao.
3.3. TRONG PIEU KIEN pH CUA DICH NGOAI BAO BINH THUONG (pH = 7,4)

Luong bai tiét cua ion H' 1a 3,5 mmol/phat va lugng tai hip thu cua ion HCO; la
3,49 mmol/phiit, ¢ nghia la binh thuong cd mot ion H' dugc bai ti€t ra 6ng than thi
c6 mot ion HCO,™ va mot ion Na® dugc tai hdp thu tu 6ng than qua t& bao roi khuéch
tan vao dich ké va ion HCO; dugc tai hdp thu hoan toan, con lai mot luong rat nho
ion H'd trong long 6ng sé két hop voi nhiing chét khac dé duge bai xudt theo nudc
ti€u.

3.4. HOAT PONG CUA THAN KHI CO THE NHIEM TOAN

HCO;

Ta c6 phuong trinh Hendersen-Hasselbalch: pH = pK + log
2

Theo phuong trinh nay, khi co thé bi nhiém toan (pH giam) thi nong do HCO;
giam va nong do CO, tang trong dich ngoai bao. K&t qua la 6 than lugng HCO; dugc
loc giam di va lugng ion H' dugc bai tiét tang 1én rat nhiéu (vi CO, trong dich ngoai
bao ting). Lugng ion H' thia ra sé két hop voi céc chat dém cia hé dém phosphat
hodac h¢ dém ammonia 6 Ong thén.

3.4.1. H¢ théng dém phosphat gom HPO, va H,PO, ddng vai tro quan trong
hon 6 than so v6i 6 mau khi co thé bi nhiém toan. Khi co th€ nhiém toan, lugng ion
H' thua ra sé két hop voi HPO, ~ dé tao ra H,PO, roi bai xuit theo nudc ti€u, ion
Na' dugc tai hap thu vao t& bao rdi vao dich ké thay thé cho ion H* vira duoc tiéu
thu trong phan dng. Dong thoi tir trong t&€ bao, mét ion bicarbonat dugc tao ra trong
qua trinh bai ti€t ion H' s& khuéch tén vao dich ké t& bao lam tang lugng ion HCO,

trong dich ké va lam cho pH tang lén.

Dich ké” T bao N L"?’ﬁ g ihan
Na*+ Na + "HPO;~
Na® «— Na” < Na*
+ .
Hco; <—~—HCC%+H+ > H* H PO,
e
A \j

HO Na* + H, Po;
+
COp—-14 CO,

7 A \

Hinh 2-5. So 46 co ch€ hoat dfng hé dém phosphat khi co' th€ bj nhiém toan.
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3.4.2. Hé th6ng dém ammonia NH3/NH4"

Dich #e™ 78 bas Long ng thin
i\'a* + Cr
+
o« Nat 1 Na*
HCO; <-- -Hcfo,’+ H* >+
H, co, T NH,
7 4
bea g
H,0 NH3————> NHJ J
+ + -
NH, + C
@z —-CO, Glatamin s
/ - —\

Hinh 2 - 6. So d0 co c¢h€ hoat dong hé dém ammonia khi co' thé bi nhiém toan.

T€ bao biéu mo cua 6ng than lién tuc san xudt ra NH, ti glutamin. NH, duoc
khuéch tan vao dng than, ion H' thira ra sé két hop voi NH, dé tao ra NH,". NH,"
sé két hop voi CI” hodc céac ion am khac va bai xuit ra nudc ti€u. Dong thdi mot ion
Na® duoc tai hap thu vao t&€ bao rodi vao dich ké cung voi ion HCO; cing di tu t&
bao vao dich ké. K&t qua la luong HCO; cua dich ké tang lén va pH tang lén.

Hé thong dém ammonia c6 uu diém 0O ché: trong s6 cac ion am, ion CI chiém ti 1é
I6n nhat. Khi luong H' dugc bai ti€t qua nhiéu vao dich dng, néu ion H' két hop voi
ion CI” sé tao ra HCI la mdt acid manh va lam cho pH cua dich 6ng s€ tro thanh rat
acid do d6 ngin can qua trinh bai tiét H® cua t€ bao dng than.

Né&u c6 mat NH, thi H" sé két hop voi NH, thanh NH,* r6i NH," mdi két hop voi
CI' tao ra NH,Cl khong lam thay dGi pH cua dich 6ng vi n6 la acid yéu. Néu tinh
trang nhiém toan kéo dai, su tong hop ammonia c6 thé tiang Ién 10 lan trong 2 dén 3

ngay dé thuc hién vai tro dém cia minh.

3.5. VAI TRO CUA THAN KHI CO THE NHIEM KIEM

Khi co thé nhi€ém kiem (pH tang) nong d6 HCO, trong dich ké ting 1én va nong
do CO, giam di. K&t qua la & than lugng HCO, dugc loc nhiéu hon luong ion H' dugce
bai ti€t (vi CO, dich ngoai bao giam). Cac ion HCO, khong dugc "trung hoa" sé két
hop véi ion Na* va cic ion duong khiac 6 dng than va dao thai theo nuéc ti€u. Ion
HCOj™ khong dugc tai hdp thu c6 nghia la than di lam giam luong HCO;  trong dich

ngoai bao va do d6 lam giam pH.
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3.6. TOC PO PIEU HOA CAN BANG TOAN KIEM CUA THAN

Théan diéu hoa can bing toan kiém (can bing acid-base) bang cach ting hoac giam
luong ion HCO; trong dich ngoai bao. ’

Khi pH giam xuéng 7,0, than dua khoang 2,3 mmol/phit ion HCO; tro lai dich
ngoai bao lam cho pH nhanh chéng tro lai binh thuong.

Khi pH tang cao (7,6), than s¢ ldy ion HCO, khoi dich ngoai bao voi toc do 1,5
mmol/phut va pH sé trg lai binh thuong.

O khoang pH tir 7,0 d&€n 7,7 (gia tri pH cho phép co thé séng duoc) thi s luong
cia toan bo céc chit dém cuia co thé 1a 1.000 mmol. Néu ta gay ra sy mit can bing
cua h¢ dém bing cach cho acid hodc kiém vao thi than sé lam cho can bing toan
kiém tro lai binh thuong sau 1 dén 3 ngay. Tuy chdm nhung co ché nay hoat dong lién
tuc cho dén khi pH tré vé gia tri binh thuong.

Trong nhiing diéu kién binh thudng, than cé thé dao thai téi 500 mmol acid hodc
ki¢cm méi ngay. Néu su rdi loan vudt qua mic d¢ nay, co thé sé bi nhiém toan hoic

nhiém kiém nang.

4. NHUNG ROI LOAN CAN BANG TOAN KIEM TRONG LAM SANG

4.1. NHIEM TOAN VA NHIEM KIEM HO HAP

4.1.1. Nhiém toan hé hép: giam thong khi phdi lam tang nong d6 CO, dich ngoai
bao dua dén nhiém toan ho hidp. Mot ngudi c6 thé tu gay nhiém toan hé hip bing
cach nhin tho, lic d6 pH giam xudng. ,

Nguyén nhéan: ton thuong trung tam ho hdp o hanh ndo lam giam nhip tho, tic
nghén dudng dan khi, viém phSi. Moi nguyén nhan gay 16i loan trao d6i khi giita mau
va ph¢ nang.

4.1.2. Nhiém ki€m ho hép: tang thong khi phdi lam giam ndng do CO, dich ngoai
bao dua dén nhiém kiém ho hap hi€m gap.

Nguyén nhéan: nguoi song ¢ vang cao, su thi€u oxy kich thich trung tdm ho hap gay
tang thong khi dua dén nhiém kiém ho hdp vua phai.

4.2. NHIEM KIEM VA NHIEM TOAN CHUYEN HOA
4.2.1. Nhiém toan chuyén héa, nguyén nhan cé thé do:

- Than mét kha nang bai xudt cic acid dugc tao ra mét céch binh thudng
trong qué trinh chuyén hda.
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- Su tao ra qud nhiGu acid chuyén héa trong co thé.
- Ticm acid vao tinh mach.

- Su hidp thu qua nhi¢u acid tit 6ng tiéu hoa.

- Do mat kiém tir cac dich co thé.

Nhiing nguyén nhan thuong gap la:
- 1a chay nang Ia nguyén nhan hay gip nhdt, ldc nay co thé bi mat cac
dich tiéu héa chda mot luong 16n HC O3
- Non: néu chi non thic an trong da day thi bj nhiém kie¢m vi dich vi ¢
do acid cao nhung truong hop nay riat hiém. Thudng hay gap nOn ca thic
an O rudt kém theco mat nhicu HCO; nén bi nhiém toan.
- Tang uré huyct gap trong suy than ning, lic nay thin khong dao thai
dugc acid tao ra trong chuyén hoa.
- Dai dudng: khong c6 insulin, glucose khong duge chuyén hoa trong t€
bao nén cac acid béo cang khong dugc chuyén hoa. Trai lai acid béo chuyén
thanh acid acetoacetic, thanh-cac thé ceton. Khi ndng do thé ceton rit cao
thi pH huy¢t tuong giam, goi la nhiém toan. Dong thoi mot lugng 16n acid
acctoacetic cing dugc bai xuit thco nudc tiéu (500 - 1000 mmol/ngay)
- Nhiém toan do st dung nhiing chit tic ch€ men carboanhydrase (CA) nhu
acctazolamid (Diamox) 12 mot loai thudce loi tiéu vi thudc nay van chuyén
men CA O Ong luon ngidn can su tai hap thu cua ion HCOy, ion nay bij
dao thai theo nudc tiCu dua dén trang thii nhiém toan.
- Nhiém toan do ting K' mau: cac ion K* ciing duoc bai tiét bai éng luon
xa vd 6ng gép khi nong do K trong miu ting cao, t&€ bao biéu mé cla
6ng than sé bai ti€t thém mdt luong K* vao éng than. Ion K* sé canh tranh
vOi ion H dé két hop voi cac ion am cla chat dém c6 trong dich éng do
d6 thita jon K* sé lam giam su bai ti€t va dao thai ion H® dua dén nhiém
toan.

4.2.2. Nhiém kiém chuyén héa, nhiing nguyén nhin thuong gap:

- Do dung thudc 19i ti€u (trir cic chat e ché CA): cac thude 10i ti€u déu lam tang
luu luong dich ctia 6ng than nén tang ion Na* trong éng luon xa va éng gép dua dén
tdng tai hap thu ion Na' tai day. K&t qua la cac anion ctia cic h¢ dém thia ra va
nhanh chdng két hop véi ion H' va dao thai theo nudc tiéu gay nén nhiém kiem.

- Ubng quéa nhiéu chat kiém: su dung bicarbonat Na trong diéu tri da day xua kia.

- Do qua thira aldosteron: aldosteron lam tang tai hdp thu Na* va d€ lai mot lugng
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I6n anion dém trong long 6ng. Cic anion nay sé k&t hop vai HY va dao thai theo nudce

ticu dua dén nhiém kiém.

5. ANH HUONG CUA NHIEM TOAN VA NHIEM KIEM TREN CO THE

5.1. NHIEM TOAN

Tac dung chinh cia no la dc ch¢ hé¢ than kinh trung vong, khi pH <7, bénh nhén
bi 1 14n roi bi hon mé. Céac bénh nhan nhiém toan do dai duong, do uré huyct cao
déu chét trong tinh trang hon mé.

Trong nhiém toan chuyén hoa, khi nong do H' tang cao s¢ gy tho nhanh va thd
sdu. D6 1a mot trong nhitng triéu ching cua nhiém toan chuyén héa. Ngugc lai trong
nhiém toan hd hdp, chinh do ho hdp giam da gy ra ting nong do H'.

5.2. NHIEM KIEM

Tac dung chinh lam cho h¢ than kinh d€ bj kich thich, ca h¢ than kinh trung uong
va day thin kinh ngoai vi, nhitng day than kinh ngoai vi dé bi kich thich hon, cu thé
la lam xuat hién dién thé hoat dong tu phat va nhédc di nhic lai gy tetani (co co
truong lyc). Tetani thuong xuéit hien ¢ ciing tay roi dén cac co 6 mat rdi cudi cung la
L4t ca cac co cla toan co thé va bénh nhan chét do co thit cac co ho hip.

Doi khi, nhiém kiém gy ra cac tricu ching dé bi kich thich cia hé thin kinh trung

uong nhu lo ldng qua muc hodc cac con co giat.
5.3. PIEU TRI NHIEM TOAN VA NHIEM KIEM ;

Céch 16t nhat la diéu tri nguyén nhan nhung néu diéu dé khong thé thuc hién dugc
thi nguoi ta c¢6 thé dung cac loai thude d€ trung hoa luong acid hoac kiém du thira.

Diéu tri nhiém toan: d¢ trung hoa lugng acid thua, nguoi ta cho bénh nhan udng
Na bicarbonat: chat nay dugc hdp thu vao mau va lam ting thanh phan HCO; cua hé
dém bicarbonat, do dé lam tang pH cua dich ngoai bao. Nguoi ta cing c6 thé tiém
cho bénh nhan natri lactat hodc natri gluconat. Phan lactat hodc gluconat sé dugc
chuy€n hda trong co the, dé lai Na trong dich ngoai bao dudi dang NaHCO, lam cho
pH cua dich ngoai bao tang Ién.

Diéu tri nhiém kiém: thudng cho bénh nhan udng ammoni clorua, khi chdt nay
duogc hap thu vao mau, phan ammonia (NH,) duoc dua vé gan va chuyén thanh uré,
phan dng nay giai phong ra HCI. Acid nay lap tdc phan dng voi cac chdt dém lam cho
pH giam di. Nguoi ta cing ¢é thé dung lysin monohydroclorid.
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CHUONG 3

SINH LY TUAN HOAN

Chic ning bom mau cua tim lan dau dugc bi€t dé€n nho cOng trinh cia William
Harvey, mot thay thudc ngudi Anh 6 thé ky 17. Ong da ching minh ring tim bom mau
di quanh co thé. Khing dinh d6 trai vdi quan niém duong thoi, Harvey khong duge
phép in thanh sach. Cac ban cua Ong bi mat dem ban thao sang luc dia chau Au in,
roi bi mat chuyén sich vé Anh pho bié€n. Sinh 1y hoc thyc sy ctia tim va cua tuin hoan
méau bt dau tu do.

Vay tulin hoan cé y nghia gi d6i voi su séng? O co thé don bao nhu con amip su
lay thdc an va loai bo chit thai dugc thuc hién qua trao doi truc ti€p véi moi trudng
bao quanh, khong cin c6 bé may van chuyén chit. O dong vat cao cép. céc t& bao két
cdu thanh md va co quan cd khdi lugng 16n va cé chic nang chuyén biét, do do6 can
van chuyén chat giita cdc mo, cac co quan. Su van chuyén d6 chinh 13 tudn hoan méu,
thuc hién nho c¢6 bd may tim mach:

- Tim bom ddy mau di

- Mach din méau tdi mo, cip cho méi co quan mdt lugng mau hop vdi nhu clu tiing

lic cua tung co quan.

CHUC NANG BOM MAU CUA TIM

1. DAC PIEM CAU TRUC CHUC NANG CUA TIM

Trai tim 12 mot khéi co rdng lam thanh hai cai bom riéng biét ¢ hai nua trai va
phai caa tim, 4p sat nhau qua mot cai vach doc.

Tim phai bom mau lén phdi, con tim trai bom ra ngoai vi.

1.1. SU PHAN BUONG TIM VA VAN TIM

M4i bén tim c6 hai budng. Budng trén goi 1a nhi ¢6 thanh mong cha yéu lam chiic
nang chia mau nhu mét thd tién phong trudc khi vao thit. Buong dudi goi la that cé
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thanh diy la khéi co 16n cung cdp luc chinh ddy mau vao dong mach.

Giita nhi va that caa mdi bén tim ¢ van nhi thit cho mau chi di mot chiéu tu nhi
xudng that cht khong cho di nguoc lai. Khi méau qua 16 van di xudng that thi van mo,
l4 van 4p vao thanh that. Khi thit co, ap sudt o that lam van nhi that dong lai, mau
khong 10n trd vé& nhi dugc ma bi ddy ra dong mach. Van nhi thit ¢ tim trai goi la van
hai 14, van nhi that 0 tim phai goi 14 van ba la.

O 15 thong tit mbi bén that ra dong mach, ¢ van dong mach. Bén trai 1a van dong
mach chd cho méau tu thit trdi qua dong mach chu ra ngoai vi nudi co thé. Bén phai
la van dong mach phdi cho mau tir thit phai di lén phdi ldy oxy. O thi tam truong,
tim nghi khong co bdp, cac thit gian ra, nhung mau & dong mach khong 10n vé that

dugc vi ciac van dong mach doéng lai, mau van ti€p tuc di ra ngoai vi.

1.2. SOI CO TIM

Soi co tim 12 loai co van ¢6 soi actin va myosin ¢6 kha ndng co ngén rdt giong nhu
co xuong. Cac soi két lai nhu mot mang ludi, soi nay tach khoi soi khac, roi lai dan
vao nhau, roi lai chia ra.

Co tim 1a mOt hop bao. Soi co tim gom nhiéu t& bao riéng 1¢ song song, ¢4 nhanh
néi sang nhau. Cac dia t8i chay ngang soi co tim c6 dién tro rat thap, chi bang 1/400
so vai dién tré qua mang ra ngoai soi co tim. Dién tré thiap vi mang t€ bao hoa lan
nhau tao thanh nhitng chd ndi t& bao no sang t&€ bao kia. D6 1a nhing chd ndi ¢6 tinh
thdm cao, cho céac ion dé dang khuéch tan qua.

Dic diém cdu trac nay cho phép ion di chuyén dé dang doc theo sgi co tim. Nho
d6 dién thé hoat dong chay ti t€ bao nay sang t& bao khac. Nhu thé€ co tim la mot
hop bao, tic 1a mot tap hop t€ bao dan vao nhau, khi€n cho khi mot t& bao hung
phén, thi dién thé hoat dong cua nd lan téa ra khap moi t€ bao cua mang ludi sgi co
tim do.

Tim c6 hai khoi hop bao. Mot 1a hop bao nhi 1am thanh céc vach cua hai nhi. Con
hop bao that lam thanh cac vach caa hai thit. O mdi bén tim phai hodc trai, nhi va
thit ngan cich nhau bing mo6 xo bao quanh 16 van nhi thit. Binh thuong dién thé
hoat dong dugc truyén tir khdi hop bao nhi xudng khdi hgp bao that, hoan toan chi
do mot h¢ dén truyén dic biét goi 1a bo nhi thit, thuong viét gon 1a b6 A-V (do A:

atrium la nhi, con V: ventricle la that).

1.3. HE NUT CUA TIM

Tim ¢4 mot hé sgi co diac biét, duoc biét héa dé€ thuc hién chdc nang phit sinh
hung phéin va dan truyén séng hung phén, goi la hé nat hay hé hung phan-dan truyén.
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Duong - Hinh 3-1 trinh bay hé d6, voi nim cdu trac: (1)
Lén ndt

Tom chd 1réi Bo'A~Y nit xoang con goi 13 nat xoang-nhi, hay nit S-A

(#s)
(do S sinus la xoang), diy la noi phat sinh xung
dong nhip nhang; (2) duong lién nut, truyén xung

dong tu nat xoang sang nat A-V; (3) nat A-V, con

/yl//l' Xoiﬂf
ety tht goi 1a nat nhi-that [a noi xung dong tu nhi tai,
dung lai d6 mot chat thoi gian roi méi di xudng
that; (4) bo A-V con goi 1a b His truyén xung
, , dong tu nhi dén that, va (5) nhanh trdi va nhanh
Nhark traf phai cta céc soi Purkinje (doc 1a pua-ki-ni-¢) din

Hinh 3-1. H¢ dan truyeén trong tim. xung dong toa di khép hai that.

*

2. NHONG THUOC TINH SINH LY CUA CO TIM

Co tim 12 mot co van, ¢6 kha nang co ngdn nhu moi co van. Tuy vay chdc nang co
tim c¢6 chd khac co xuong. Co xuong co theo y mudn, khi co nhanh, khi co cham, lai
¢6 khi git nguyén muac co ¢ mdt tu thé, tuy nhu ciu tung lic. Co tim ¢ chic nang
co tu dong (khong thco y mudn) va co nhip nhang tdc 1a co xong thi gian, roi lai co,
lai gian, c6 nhu th€ moéi bom mau duge. DE hoan thanh chic ning bom, co tim ¢6
bon thudc tinh sinh 1y chinh 1a tinh hung phén, tinh nhip diéu, tinh dan truyén va tinh

tro c¢6 chu ky.

2.1. TINH HUNG PHAN CUA CO TIM

Tinh hung phén la kha nang co tim phat sinh dién th¢ hoat dong, di¢n th¢ nay lam
O €O tim, con goi tdt la dién hoat dong.

Di¢n thé mang ldc nghi cua co tim xdp xi tir -85 dén -95 milivon (mV), con cua cic
soi dan truyén thi chung -90 dén -100 mV. Lic nghi s¢i co ¢6 dién thé am nhu vay
goi la o trang thai phan cuc.

Khi ¢6 dién thé€ hoat dong thi ¢ hién tugng khu cuc tdc la kha bo trang thai phan
cuc. Cu thé l1a ti mdc -85 mV cua trang théai phan cuc, dién thé ting 1én vé phia khong
phan cuc nita, tic tang vé phia OmV. C6 diéu la tang thém chung 105 mV, cho nén
qua trinh kha cuc khéng dung lai ¢ mic 0 mV, ma dién thé con 1én thém dén muc
hoi duong, chiing +20mV. Phan gia tri duong nay goi la dién thé€ 1én qua da (overshoot).
D6 1a dinh dién thé€ lic dau. Sau dinh, dién thé€ con dugc duy tri 6 muc tri s +20
mV do trong 0,2 dén 0,3 gidy goi la cao nguyén, sau cao nguyén lai xuéng dot ngot
danh ddu lic két thic dién thé hoat dong (cao nguyén Ia plateau tiéng Phép, chi mot
mit bing cao hon mat dat, tu Phép dia 1'9 nay da rat thinh hanh 6 nhiéu nudc dé chi
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dién th€ cao va kéo dai 6 mic trén dién th€ sinh hoc co s0).

Dién hoat dong co tim khac co xuong ¢ hai di€m chinh la ¢é kénh chdm va c6 giam
tham kali.

Khac biét thi nhét 1a c6 kénh calci cham 6 co tim. Di¢n hoat dong 6 co xuong
la do md kénh natri nhanh dan ion natri © at vao nhanh trong soi co, goi la kénh
nhanh vi chi mo trong vai 1/10.000 giay, roi dot ngot dong ngay. Sau d6é qua trinh téi
phan cuc lai thyc hién rit nhanh cing chi trong vong vai 1/10.000 giay. O co tim thi
cing c6 kénh natri nhanh, ngoai ra con c6 kénh calci chdm cing con goi la kénh calci -
natri. Kénh cham nay mé thoi gian dai téi vai 1/10 giay, lic nay lugng 16n ion Ca'™*
va Na' vao trong sgi co tim, duy tri lau dai trang thai kha cyc. Trang théi khu cuc dai
nay dugc phan danh 1én dudng ghi cao nguyén cua dién thé.

Khdc biét thi hai la sy gidm tinh thdm kali 6 mang co tim. Trong lic c6 dién
thé hoat dong, tinh thdm nay giam chi con 1/5, do d6 kali khong ra khoi mang, khong
gy hién tugng tai phan cuc duge. Dac diém giam tham K' nay khong ¢6 6 co xuong,
chi ¢6 6 co tim. D6 la yéu t6 gép phin cung yéu tS khac biét tha nhat (kénh Ca™”
chidm) duy tri cao nguyén cua dién th€. N6i cach khac 1a do hai khéc biét ké trén, co
tim ¢6 dién hoat dong dai thé hién & cao nguyén, do d6 thoi gian co co ddi, nho do
thyc hién chic nang bom. Ta biét ring dién hoat dong co xuong la xung rdt ngin

khong ¢6 cao nguycn.
2.2. TINH DAN TRUYEN CUA CO TIM

Trong s¢i co 6 nhi ciing nhu ¢ thét, dién thé hoat dong duoc din truyén voi tde
do ching 0,3 dén 0,5 mét mot gidy, tic 1a chi bing 1/10 6 soi co xuong, va 1/250 O soi
than kinh to. Téc do trong hé¢ din truyén la tu 0,02 dén'4 mét mot gidy tuy tung phan
tim. Dac di€m dan truyén cham va khéc nhau nhiéu ty phan tim 13 lién quan vai chic
nang tao nhip co bop tim bom mau (noi ky 6 doan 3.2 cung bai).

2.3. TINH TRO CO CHU KY CUA CO TIM

Co tim ¢6 tinh tro nhu moi mo ¢6 tinh hung phan. Tinh tro th& hién 1a sau khi vua
hung phin co co xong thi mdt xung dién mdi (mot song dién thé hoat dong, hoic kich
thich nhan tao) khong thé kich thich gay hung phin moéi duge. Thoi gian tro ¢ that
Lt 0,25 dén 0,30 gidy. Sau thoi gian tro tuyét doi d6, ¢6 thoi gian tro tuong dai, 1a lac
kich thich ¢6 gay hung phan nhung khé hon. Thoi gian tro 6 nhi ngén hon that, chi
chung 0,15 gidy. Tinh tro cua co tim giai thich. hién tugng ngoai tam thu.

2.4. TINH NHIP PIEU CUA CO TIM

Tinh nhip di¢u 1a kha nang k& ti€p phat xung lam tim c6 thn so tim dép: co roi lai
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gian, d6 la mot lan dép, roi lai co gidn nia, ci thé mdi... voi mot nhip tim dap binh
thudng chiung 70 lan trong mgt phiit (70 lan/phat). Xung dong giy tim dap thuong
phét sinh ¢ ndt xoang roi truyén di khdp tim gy mot lan tim dap.

Nguoi ta gidi thich co ch& cua tinh nhip di¢u co tim trén co s6 su tu hung phdn

nat xoang do ro ri ion natri nhu sau.

D¢ giai thich co ch€ cua tinh nhip diéu co tim, da cé nhicu di li¢u phong pha ve
nhi¢u mat. Sau day la tom tédt y ki€n chinh. Dién thé nghi cia nit xoang cé gia tri it
am hon soi co thit, chi chung -60 mV so vdi -90 mV. Sau lan tim dap, ion natri ro ri
vao trong sQi nat xoang lam tang dan dién thé nghi tir -60 mV l1én t6i khoang -40 mV,
do la mic ngudng tao dién hoat dong. Nhu viy v€ co ban, su rd ri vao soi nit xoang
l[am nat nay tu hung phén, va hung phan thco nhip déu din.

Khong chi nat xoang, ma nhiéu phan khéc ca tim cing ¢6 kha nang tu hung phan
theo nhip, dac biét 1a nat A-V va chc soi Purkinje. Binh thudng nit xoang phat xung
voi nhip chung 70 lan/phat va toan bd tim hung phdn thco nhip do. Nguoi ta goi nat
xoang la nut dan nhip (paccmaker). Khi nat A-V khong nhan xung ti niat xoang (bénh
ly hodc thuc nghiém) thi phéat xung véi nhip ricng 1a 40 dén 60 lan/phut. Cic soi
Purkinje khi khong nhan xung noi khac dén, thi ty phat xung v4i nhip tu 15 dén 40
[an/phat. Cac truong hop nay goi la din nhip lac chd.

3. CHU KY HOAT DONG TIM

Mot chu ky hoat dong tim goi tit 1a chu ky tim hay chu chuyén tim la mdt vong
hoat dong ké it mot lan tim dap dén lac lai bat dau dap lin sau.

Tuy doi tuong va muc tiéu nghién cdu hay khao sat, ¢6 thé ¢ nhi¢u cach ldy moc
luc bit diu chu ky. Dudi day mo ta cac hién tuong theo trinh tu céc hién tugng sinh
Iy phat sinh, k€ tir lic ¢6 séng dién hoat dong 6 nit xoang la y€u t6 gay lan luot cac
hi¢n tugng ti€p theo, cho dén khi sip lai c¢6 song dién thé hoat dong ky sau o nat

xoang.

3.1. PHAT SINH PIEN THE HOAT PONG NUT XOANG

Nat xoang ndm ¢ nhi phai, thanh phia trén va bén, noi tinh mach chd trén d6 vao
nhi (Hinh 3-1). Song dién th€ tda nhanh ra khdp hai nhi, qua duong lién nhi dén nat
A-V (tdc nat nhi that). Dén nat A-V xung dong lan truyén cham lai 1/10 gidy trudc
khi qua bo A-V dé xudng thit. Su cham lai ndy c6 y nghia chdc nang 1a doi cho nhi
thu xong, hoan tat viéc chuyén mau tu nhi xudng that, thi mai dén lugt that co dé

bom mau ra hé dong mach di khidp co thé.
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Hinh 3-2. Chu ky hoat dong tim (chu chuyén tim).
DB thi bitu dién cta: 1 asdm C (4p sufit dong mach chi);
2. as nhi (dp sufit thm nhi trai); 3. as that (4p sudt thm that trai); 4. thé tich thdt; 5. ECG (dién am doy;
6. PCG (tim thanh d6);T|, T2, T3: cic ti€ng tim thd nhdt, thi hai va thir ba; van NT: van nhi thét.

Tém lai, séng dién thé€ phat sinh ¢ nit xoang, tit d6 lan ra nhi, roi xuéng that, lan
luot gy ra tai cdc phan cua tim, nhiing hién tugng dién hoc, co hoc co co, ap sudt va
am thanh nhu ¢ hinh 3-2.

3.2. TRINH TU CAC HIEN TUONG TRONG CHU KY HOAT PONG TIM

Cé6 thé coi la cd ba giai doan chinh 1a nhi thu, that thu va tdm truong toan bo.

Nhi thu la két qua cua su lan tda song dién thé din nhip tu niat xoang ra toan bo
hai nhi. Lic nay van nhi that van dang md, nhi co ddy not luong mau (chung 1/4) tu
nhi xudng that, 1am ap suvat nhi va that tang lén tao s6ng a. Nhi thu kéo dai chiing

0,1 giay.
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That thu la két qua cua co thit khi séng di¢n thé€ lan khdp that. That thu lam ap
sudt that tang vot, diéu dé lam thay ddi cac tuong quan ap suit va chia giai doan that
thu lam hai thoi ky 1a tang ap va t6ng mau. Thoi ky tang ap bit 'diu lic ap suat that
vuoQt ap sudt nhi lam dong van nhi that, va két thdc lac ap suét that vuot ap suat dong
mach chu lam mo van dong mach. Thoi ky nay rit ngin, chi 0,02 dén 0,03 giay, va con
goi la co déng thé€ tich, thuong néi tat la déng tich (isovolumetric contraction). Ding
thé tich vi tuy co tim tao sdc nén vao mau, nhung ap suit O that chua vuot ap sudt
dong mach, méau chua ra dong mach, thé tich that vin khong déi. Ticp theo dé la thoi
ky tong mau dai chung 0,25 - 0,30 giay, bit dau lic mo van dong mach, két thic lic
dong van dong mach. Van nay dong khi thiat chom gidn lam ap sudt thét sut xudng
thdp hon & dong mach. Nhu vay toan giai doan that thu, gdbm ca tang ap lan t6ng mau,
dai chung 0,30 giay.

Tam truong toan bd la giai doan toan tim nghi ca nhi l4n that, khong co song
dién thé€ nao lam co co. Giai doan nay dai chung 0,4 gidy, bit dau lic dong van dong
mach va két thic khi nhi sép bit dau co. Giai doan nay gom ba thoi ky la gidn dang
tich, mau v& cham va mau vé nhanh. Thoi ky gian ding tich (tim gil nguyén thé tich,
méu khong vao) bit dau lic dong van dong mach khi co that chdm gidn, va k&t thic
lic md van nhi that do ap suat that tut xudng thip hon 6 nhi. Ti€p d6 la thoi ky mau
vé tim nhanh. Tiép theo sau nifa 1a thoi ky mau vé tim cham. Qud trinh méau v¢& tim
¢6 nhiéu tén goi nhu "vé day tim" (filling), "méu vao tim" (inflow).

Dén day nhi co, coi la bit dau chu ky sau, dudi anh hudng cua di¢n thé hoat dong
lin sau phat sinh ¢ nit xoang.

Trén day la trinh bay ba giai doan cua chu ky tim, y(')i hai ddc diém: (1) trinh tu
cac hién tuong theo l6gic thai gian, hién tugng dién thé & xoang ¢é dau tién roi mai
lan ra nhi gay co nhi roi xuéng that gay co that; (2) quy tron thoi gian cho dé nhd.

Nén biét ring trong thuc hanh va trong mon tim hoc, chu ky tim ¢6 cach mo ta
khac, c6 hai dac diém: (1) thoi gian cac giai doan la khong 1am tron s6 va khong ¢
dinh, ma bién ddi theo tin s tim dap, va can c¢6 thém céc tri sO chi ti€t va nhiing
thong s6 khéc cua chu ky tim; (2) thuong chia mot chu ky tim lam hai giai doan la
tam thu ddy mau di va tam truong ldy mau vé. Nhing sach sinh ly gn day, ngoai phan
mo ta ba giai doan theo nguyén nhan két qua, dién thé 6 xoang ¢6 trudc va lan xudng
nhi 12 nguyén nhan gay co nhi r6i mdi lan xudng that gay co thdt, lai c6 phan mo ta
chu ky tim hai giai doan tdm thu, tam truong (Guyton, 1994). C6 thé néi do la cach
nhin dong hoc cua mau qua trai tim. Dudi géc nhin do, tim [a mot cai bom vua huat
vita ddy, chu ky tim c6 hai giai doan: (1) tam truong (diastole): thit gidn, tim 14y mau
vao thdt; réi (2) tadm thu (systole): thét co, tim bom mau di (xem doan 7, chic ning
thit, & dudi). Nhi thu khong la mot giai doan, ma chi la mot phén nho, phan cudi va
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“khong thict y&u cia giai doan tam truong tuc giai doan Idy mau vé. Néi la khong thiét
y€u vi nhi khong bom toan bo mau vé thdt ma chi "bom nét" 1/4 lugng mau vé that;
va trong bénh Iy khong ¢6 nhi thu, chic nang 18y mau vé thit vin thuc hién trong thi
tam truong, do sdc hut caa that.

4. SU SONG HANH HUNG PHAN-CO CO

D6 1a co ché chuyén dién thé hoat dong thanh su co co tim, di€én bién nhu sau.

Khi dién thé tiu h¢ dan truyén chuyén sang mang co tim, né tda ra khip sgi co tim
(fibers) doc theo mang Ong T, roi tac dung lén Sng doc ¢ co tuong, lam giai phong
nhi¢u ion calci tit mang co tuong (sarcoplasmic reticulum) ma vao co tuong. Chi trong
vai 1/1000 giay, ion calci khuéch tin vao to co (myofibrils) xdc tic cac phan ung hoa
hoc lam soi actin va soi myosin truot 1&én nhau, d6 la su co co vdi co ché gidng nhau
gia co tim va co xuong.

Lai ¢6 dac diém 0 co tim khéac co xuong. D6 1a ion calci gobm hai phan: mdt phan
¥ mang co tuong vao to co, lai con phan nida la mot lugng 1n ion calci tir Ong T cing
khuéch tan vao co tuong. O co tim, mang co tuong kém phat trién so véi co xuong
nén c6 it calci, ma cin thém calci tir dng T la loai 6ng dudng kinh to gap S lan Ong
T co xuong, do d6 thé tich chda ion calci 16n gap 25 lan, mdi du cho nhu cau co tim.
Luc co co tim phu thudc phan 18n vao ndng do ion calci ngoai bap vi 6ng T thong vai
khoang k& bén ngoai soi co. D6 1a di€ém khac voi co xuong, phu thudc chu yéu vao

ion calci mang co tuong.

5. PIEN TIM TRONG CHU KY TIM

Dién tim binh thuong 6 hinh 3-2 ¢6 cac song P, Q, R, S va T. D6 la dién thé do
tim phat ra va ghi tir dién cuc dat 6 mat ngoai co thé. Séng P 1a do su khi cuc toa ra
khip nhi. Tiép sau hi¢n tuong dién (s6ng P) 1a su co nhi lam ting nhe ap sudt (song
a) O nhi va ¢ tinh mach gin tim. Ching 0,16 gidy sau khi bat dau sdng P, thi xuit hién
phic bd QRS do khu cuc cac that. Kha cuc nay giy hién tuong co hoc co that lam
tang vot ap suit trong that. Su co that bat diu sau mdt chit so vai lic bit dau phic
bd QRS cua dién tim.

Cudi cung 1a séng T cua tam that, la giai doan tai cuc cic tam that, lic nay cic soi
co thit bit dau gian. Hién tuong dién (song T) xay ra trudc mot chit so véi hién tugng
co hoc khi thit bit diu giin (chi tiét vé dién tim, xin xem phin cudi chuong Sinh ly

tudn hoan).
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6. AP SUAT O NHi VA TINH MACH b0

Do thj ap suat nhi 6 hinh 3-2 ¢4 ba song a, ¢ va v. Song a la do nhi thu, ap suat
tang 4 - 6 mm Hg o nhi phai va 7 - 8 mm Hg 0 nhi trai.

S6ng ¢ chu yéu do van nhi thit (van A-V) phong vé phia nhi lam tang nhe ap suat
nhi. C6 ngudi cho ring méot phan con do luong nhd méu lui vé nhi. '

Song v 0 cudi thi co thit. Trudc do, trong qua trinh co that, van nhi that dong,
mau U tinh mach tu do chay vao nhi lam ap sudt nhi ting tu tu. Chot tam that gian,
ap suét trong that sut nhanh, khi xuéng thdp hon ap suit nhi thi van nhi thiat mo, ap
suat nhi bi kéo theo da giam ap dé6, do thi di xudng lam ndi go 1én song v.

O doan tinh mach gin vé dén tim, bién dong ap sudt phan anh tinh hinh ap suat
nhi tréai, nén trudc day nguoi ta ghi do thi tinh mach canh ¢ ¢6, vdi ba séng a, c va v
dé gop phin theo roi chu ky tim. Ngay nay, voi nhiing ky thuat hién dai, tién lgi va
chinh xic hon nhu ghi tiéng tim, sicu am, théng tim, ngudi ta it dung tinh mach canh
do.

7. CHUC NANG CUA TAM THAT: CAI BOM VUA HUT VUA DAY

Nguoi ta goi tdm that 1a cai bom vita hat vua day, vi trong tdm truong né hat mau

vé thit, trong tdm thu né ddy mau ra dong mach.

7.1. LAY MAU VE THAT TRONG TAM TRUONG

Trong thi tam thu, van nhi thdt déng nén mau tu tinh mach vé nhi thi dong lai
trong nhi, lam ap sudt nhi (U tu ting. D&n khi that gidn, ap sudt that sut, khi xudng
dudi mic ¢ nhi, thi mo van nhi thit, mau tu nhi xuéng nhanh that. Su méau vao that
nhanh d6 dugc phan 4nh lén d6 thi thé tich that ting nhanh & hinh 3-2. D6 la thoi
ky mau v¢ nhanh. Ap suat nhi chi con chénh hon thit mét ti chit ( mot phin cua 1
mm Hg) vi 16 van m0 rong khong can dong méau xudng that. Thoi ky mau vé nhanh
chiém khoang 1/3 dau cua tam truong.

Dén 1/3 gitia cia tam truong, chi ¢c6 mdt it mau vao that, mau nay tu tinh mach vé
qua nhi khong dung 6 d6 ma di thing luon xudng that, day la thoi ky mau vé cham.
Dén day da c6 chung 3/4 luong méau veé that.

Dén 3 cudi tdm truong nhi co dady nét 1 luong méu vé that (chi y nhi co la mot

bo phan cua tam truong 6 quang 1/3 cudi cua thi tim truong).

7.2. PAY MAU KHOI THAT TRONG TAM THU

Trong thoi ky co déng tich (déng thé tich). co tim trién khai luc co lam tang ap
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suat that, nhung van dong mach chua mo (0,02 - 0,03 gidy). Trudc day nguoi ta goi la
thoi ky co ding trudng (isometric, khong doi chiéu dai), nhung (U ding trudng chi
tuong doi ding voi su co cac co xuong git tu thé, con dbi voi co tim thi cu ly chiéu
dai wr day dén dinh tim [a ngin lai, chu vi quanh tim thi phinh to ra, cho nén nay
chon tir co dang the tich (isovolumetric) 12 hop hon.

Sang thai ky t6ng mau (ejection), ap sudt that lam mo van dong mach, méau chay
sang dong mach. Lac diu, miu ra nhanh, chi 1/3 dau cua thoi gian tong mau ma da
bom 16i 2/3 luong mau cia mét lan tim thu. Con lai 2/3 thoi gian, méu ra chiam, dua
nét 1/3 lugng mau con lai. Vi vdy, 1/3 thoi gian dau con goi 1a tong méu nhanh, 2/3
thoi gian con lai goi [a (6ng mau cham. O day c¢6 mot chi tiét rat dac biét, la trong
(6ng méau cham, 4p suat o that hoi thap hon doi chit so vdi 6 dong mach chu. Méu
chuyén tir noi ap suét thap sang noi 4p sudt cao khong la dicu mau thuin. Giai thich
nhu sau: mau dugc tdng ra khoi thit tao ra mGt mémen quén tinh, moémen dé co ddng
ning duoc chuyén thanh ap sudt 6 dong mach chu lam cho ap sudt ¢ dong mach hoi

cao hon o that.
8. CHUC NANG VAN VA TIENG TIM

Céac van nhi that (van hai 1a bén trai, van ba 14 bén phai) ngan mau khoi 10n tir
that vé nhi, con van dong mach ngin mau khoi 10n tt ddng mach chu va dong mach
phoi v¢ thit wong dng. Co ché van la thu dong, dong néu mau di ngugc chiéu, mo
khi mau di xudi chiéu.

L4 van duoc gitd khoi 10n nguoc kéo mau doi nguoc chiéu, la nho c6 day chang
budc mép 1a van vao co tru trong that. Khi co that co thi co tru cing co dé niu 1a van
lai, khoi phong qua vé phia nhi 1am méu 1i qua khe ho. Cac 14 van dong mach ciing
c6 day ching, 14 van va day ching bén va khoe 6 van nhi that vi phai chiu dung édp
sudt cao hon. |

Khi dung Ong nghe tim, khong nghe thay tiéng moO van, nhung khi van déng gay
ddt ngodt bién dong va khéc biét dp sudt thi tao nén rung dong cua la van va cua dich
xung quanh, di¢u dé tao thanh tiéng lan di khdp 10ng nguc.

Thoat tién that co, lam dong cac van nhi that, ta nghe tiéng trdm va dai goi la ti€ng
tha nhat, ghi tdt 13 T,, goi tuong thanh Ia ti€ng "bum". Khi thét truong, cac van dong
mach dong, ta nghe dugc tiéng thanh va ngén, goi la ti€ng tha hai, ghi tit 1a T,, goi
tuong thanh 1a tiéng "tac".

Thoi gian tit T; dén T, tng x4p xi voi tam thu, chimg 0,3 gidy, goi la yén ling ngin.
Thoi gian tir T, dén T, sau dng xap xi vdi tm truong, chung 0,5 gidy, goi la yén lang dai.

Doi khi ¢4 thé c6 ti€ng thu ba, nhung thong thuong tiéng d6 phan anh trén do thi
tam thanh do chd khong nhan biét dugc qua tai nguoi nghe.
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9. LUU LUONG VA CONG CUA TIM

THE TICH TAM THU

Thé tich tadm thu thuong ky hi¢u 12 Qs 12 s6 mililit mau day ra khoi tim trong mot
tam thu (con goi 1 mdt nhat bép). The tich dé thong thudng 1a 60-70ml. Hinh siéu Am
¢4 thé cho ta bict thé tich mau trong that trude khi that thu la khoang 110 ml, goi la
thé tich cudi tam truong. Sau khi that thu, lugng mau dé con khoang 40 ml, goi la thé
cudi tam thu. Hiéu hai dai luong d6 1a thé tich tdm thu 110 - 40 = 70 ml, quy ra phan
tram lugng mau c6 trong that, goi la phan so tong mau, la 70 : 110 = 60 phan tram.
Khi van co manh, thé tich cudi tam truong ¢ thé 1én téi 150 - 180 ml, thé tich cudi
tam thu chi con 10 - 20 ml, do d6 thé tich tam thu Ién tdi 150 - 180 ml tdc la gdp 2 - 3

lan ldc nghi.

LUU LUONG TIM VA CONG CUA TIM
Luu luong tim con goi 1a thé tich phut, thuong ky hiéu 13 Q, 1a s6 lit mau do tim
bom di trong mot phat. Luu luong béng tich cua thé tich tAm thu Qs nhéan vdi tan so
tim fc. Nguoi nghi ngoi, luu lugng tim thudng quéang 5 lit/phuat.
Q =Qsxfc
70 ml x 70 lan/phit

5 lit/pht.

I

I

Cong cua tim 12 t6ng ndng luong tim su dung trong mdt phat. Nang lugng ticu dung
dudi hai dang. Dang thid nhat goi la dang ngoai, chi€ém phin rat 16n, la cong dung dé
chuyén mau tir tinh mach c¢6 ap suat thap dén dong mach cé ap suit cao. Dang cong
ngoai con goi la cong thé tich-ap sudt. Dang cong thid hai chiém ti 1& nhd, dung dé
gia t0c mau, tdc 1 tao téc¢ dd chuyén mau qua céc 16 van dong mach, d6 1a nang luong

dong hoc cua dong mau, goi la cong dong hoc.
Céng thé tich - 4p suit (cong ngoai)

Tri s6 cua cong nay bing tich cua luu luong tim Q nhan véi chénh léch 4p sudt AP.
Chénh léch ap sudt 1a hi¢u cda ap sudt tdm thu trung binh that trai tri ap suat tam
truong trung binh that trai. Ngudi ta biéu thi 4p suét bing dyn trén centimet vudng,
luu lugng tim bang mililit v nhu vay don vi cua cong 1a erg. Co thé tinh cOng cua
mot 1an tdm thu, cong d6 bang thé tich tam thu Qs nhan vdi chénh léch ap sudt AP.
Cong thé tich-ap suit cda that phai thuong bing 1/6 cia that trai.

Cong dong hoc cia dong mau

D6 1a cong thuc hién dong niang cua dong mau, cong nay ti 1& voi khéi lugng m
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cua mau nhan véi binh phuong van tdc v cia dong mau.

mv2

2

DOng ning =

Ngudi ta biu thi lugng mau biang don vi gam, van tdc mau bing don vi centimet
trong mot gidy, va nhu vay don vi cua cong la crg.

Binh thuong cong dé tao dong nang dong mau chi chung mot phin trim tong sé
cong do thit thuc hién, nén c6 thé bo qua dai lugng nay, ma chi cin tinh cong dp suét -thé
tich va 1dy do6 déanh gia t6ng sé cong do co that thuc hién. Trong mot s6 dieu kién bat
thuong nhu hep van dong mach, mau qua 16 van chit hep vdi van 8¢ rat cao, tham
s& van (8¢ v rdt 16n, dong ning 16n ¢6 thé t6i mic 50 phan tram t6ng s6 cOng cua tim.

Trong truong hop nay, tinh cong cua tim phai ké ca cong dong hoc.

10. DIEU HOA HOAT DONG TIM

Mot nguoi lic nghi thi tim bom di khoang 4 d¢én 6 lit mau médi phat. Khi van co
ning luu luong c6 thé tang gap 4 dén 7 lin. SO di tim thich nghi va dap tng dugc nhu
cu d6 1a nho hai co ch€ co ban la: (1) tu diéu hoa luc co co tim theo lugng méu vé

tim, va (2) diéu hoa do cac yéu td ngoai tim.
10.1. TU PIEU HOA TIM THEO CO CHE FRANK-STARLING

Luu lugng mau tir cac tinh mach ngoai vi tro vé tim 1a yéu (6 phat dong su tu dong
thay déi luc co thit, sao cho mau tinh mach vé bao nhiéu, thi thit sé ddy ra dong
mach by nhiéu.

Kha niang noi tai tim thich dng voi luong méau v l'im duoc goi la co ché Frank-
Starling d€ ton vinh danh du hai nha sinh ly hoc ciach day gan mot thé ky la Frank va
Starling da nghién cdu co ché ndy (nguoi ta cing con ndi la tim dap dng theo quy luat
Starling). N6i cach khac la: trong pham vi gidi han sinh 1y, mau vé tim bao nhi¢u thi

tim bom di by nhic¢u, khong dé  dong mau qua nhicu & tinh mach.

Giai thich co ché& Frank-Starling

Mau vé that nhiéu thi luong mau do lam co tim bi kéo dai thém. Diéu d6 lam cho
céc soi actin va myosin goi nhau voi vi tri thuan 1oi hon dé tao luc co co. Nhu viy
mau cang v¢ nhicu, co tim cang bom khoe. Kha nidng soi co cang bi kéo dai cang dap
Ung co ngin manh, la dic tinh chung cua moi co chi khong chi riéng cla co tim. Ngoai
ra mau vé nhieu lam phong cing vich tam nhi phai, diéu d6 lam tang tan sé tim dap

tuy phiin dong gop nay cho luu lugng rat it hon phan cia co ché Frank-Starling. Huyct
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ap dong mach cing rat it tic dung 1én mdc bom mau cda tim.

Tém lai, co ché Frank-Starling c6 vai tro rat co ban diéu hoa luu lugng tim.

10.2. PIEU HOA DO CAC YEU TO NGOAI TIM
Vai tro hé giao cam phé giao cam (thdn kinh)

Tim nhan rat nhiéu sgi thin kinh giao cam va pho giao cam (day mé tdu tdc vagus).
Thuc nghiém kich thich giao cam lam Iuu lugng tim tang gdp doi, con kich thich day
phé giao cam lam luu luong gidam xudng gan s6 khong.

Kich thich giao cam manh 6 nguoi tré tudi lam tin s tim dap 1én t6i 200 lan/phat,
tham chi hon n{ta, ngoai ra con ting thé tich tam thu, tang ap suat tong mau, luu
luong tim tang gdp 2 - 3 lan.

Binh thuong, cac soi giao cam phat xung t6i tim 1am luu luong tim 6 mdc 30 phan
tram cao hon so voi khong ¢6 xung giao cam. Do dd néu e ché giao cam thi luu lugng
tim giam 30 phén trdm do giam ca tan s6 tim lin luc co tim.

Kich thich phé giao cam (day mé tdu tdc vagus, tic day phé vi, day X) lam tim dap
cham, kich thich manh lam ngung tim trong vai gidy, ti€p d6 n€u van cu lién tuc kich
thich thi ¢6 hién tuong "tdm thoat" tic 1a phé giao cam mat hiéu luc; tim lai dap trd
lai voi tn s6 thap hon, ching 20 - 30 lan/phdt. Luc nay luu lugng tim chi con chiing
50 phan tram.

Su tang tan s& tim ddp ¢6 moOt midc t6i vu lam ting luu [uong tim. Dinh téi uu dé
vao quang 150 - 170 lan/phdt. Tan sO tim dap lén qua cao nita thi luu luong tim giam
vi dap qué nhanh, chu ky tim ngén lai, thoi gian tdm {ruong qué ngin khong du cho
méiu vé tim.

Co ché thé dich diéu hoa tim

Ton kali & dich ngoai bao lam tim dap cham va yéu di, va dong thdi din truyén xung
dong tir nhi xudng that bi cham lai. Co ch€ tic dung la do nong do cao kali ngoai bao
lam giam dién th€ nghi 6 mang soi co tim.

Ion calci ngoai bao c6 tac dung nguoc lai ion kali, do calci lam tdng co co tim.
Thi€u ion calci lam giam hoat dong tim, binh thudng mdc calci huyét co thé dugc duy
tri khd 6n dinh, it khi ¢6 dao ddng t6i mic anh hudng dén tim.

Nhiét d0 c6 anh hudng dén tim, lam ting tin s6 tim dap khi s6t, giam nhip tim
trong ha nhiét nhan tao (ha nhiét nhan tao 1a lam giam nhi¢t d0 than thé, thi du xudng
con 30°C hodc 25°C, ldc nay co thé chiu dung tot su thi€u oxy trong mé tim).

Cac hormon tay thuong than va céc chat thude giong giao cam lam tang hoat dong
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tim. Céc chat thudce giong pho giao cam tac dung nguoc lai. Hormon tuyén gidp lam

ting hoat ddng tim.
Cac yéu t6 khac diéu hoa tim

- C6 mot s6 phan xa dieu hoa tim. Ap suit cao ¢ dong mach chu tao xung dong qua
day Cyon (day Cyon cOn goi la day than kinh giam ap), 4p suat cao ¢ dong mach canh
tao xung dong qua day Hering, cic loai xung dong nay vé hanh ndo, chuyén sang day
than kinh phé vi (tdc day mé tau, day X) dc ch€ hoat dong tim. D6 la nhitng phan xa
di¢u hoa huyélt ap.

Ep vao nhin ciu tao xung dong o day thin kinh so s6 V, ciing vé hanh nio, ra day
phé vi (day sd X) tc ché tim. Day la phan xa mat tim ¢6 dng dung 1am sang (tham do
truong luc day X, lam giam nhip tim).

Trung tdm ho hdp ¢6 anh hudng dén tim, thé hién la sau khi bdt diu thi hit vao,
thi nhip tim ting nhanh, sang thi tho ra nhip tim cham lai. Hién tuong nay thdy ro
trén cho thuc nghiém. Nguoi ta giai thich mot phdn tac dung nay bang phan xa
Bainbridge: khi hit vao, nguc nd, ap sudt quanh tim giam, nhi va ti€u nhi nd to lam
tang nhip tim. Cing c6 nguoi giai thich day la tic dung lién trung tam: trung tam hit
vio hoat dong thi lam tang nhip tim. O loai nguoi thudng 1a khong thiy ré anh huong
caa ho hdp doi voi nhip tim. Tuy vy 8 mdt s& ngudi tdc dung nay rét rd, tao nén hién

tuong sinh 1y goi 1a nhip tim khong déu do ho hap.

CO SO VAT LY CUA TUAN HOAN MAU

Mau nudi co thé 12 do luu chuyén trong hé mach gom céac phan kich thudc rit khac
nhau, hinh déng rat phdc tap. Su luu chuyén méau tudn theo nhitng quy luat vat ly rat
chidt ché lién quan dén 4p sudt ddy méu, dén luu lugng méau chay, dén sic can cua
mach, suc can lai licn quan voi kich thudc mach, thudc tinh thanh mach (hé s no
mach) va nhicu y&u 6 khac.

Phan dudi day xem xét may van dé vat ly 1a co sd cua dong hoc mau trong hé mach

cua co thé.

1. PAC PIEM VAT LY CHUNG CUA SU TUAN HOAN

Tuan hoan gom hai phdn la: (1) tudn hoan h¢ thong con goi la dai tudn hoan hay

tudn hoan ngoai vi; (2) tuan hoan phoi con goi la ti€u tudn hoan .
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Phédn nay sé diém nhiing dic tinh chinh cia cdc phin khiac nhau cua hé mach.

1.1. CAC PHAN CHUC NANG CUA HE MACH

Dong mach ¢ chdc nang van chuyén méau dudi ap suit cao, do dé c6 thanh mach
khoce, bén, din mau chay nhanh.

Tiéu dong mach la cac nhdanh nho cudi cung cua hé dong mach, hoat dong nhu cic
van diéu hoa luong méu dén mao mach tuy nhu cau. Dé 1a nhd c6 16p co khoe cia
thanh mach c6 thé dong tit dong mach hodc mé rong cho mau qua nhicu.

Mao mach c6 chic nidng trao déi dich, chat dinh dudng, hormon, v.v. nén thanh
mong, tham cac chat phan ta nho.

Ti€u tinh mach thu gom mau t¥ mao mach, hoi tu dan thanh tinh mach ngay cang
to hon.

Tinh mach 13 6ng din mau tir m6 quay vé tim, va la noi chia mau quan trong. Ap
sudt 0 day thiap nén thanh mach mong. Tuy vay thanh tinh mach 1a 16p co ¢6 thé co

hodc gian dé thay ddi sdc chita méu dy tri tuy nhu cau.

1.2. LUONG MAU, THIET DIEN VA AP SUAT O CAC PHAN CUA CAY MACH

Ti I¢ lugng mau rat 16n 1a 6 tinh mach, c6 t6i 64 phan tram mau toan co thé 1a o
tinh mach, 13 ¢ dong mach, 7 6 ti€u dong mach va mao mach hé thong, 7 ¢ tim va 9
phin tram O ciac mach phdi. Dang chd y 1a mao mach hé thong chi ¢6 it mau (thé tich
nhd) nhung cudng do trao doi cao nho ¢6 dién ti€p xic rat rong.

TSng thi€t dién (mit cét) cac phin cia cay mach nhu sau: dong mach chu 2.5 cm?,
ti€u dong mach 40, mao mach 2500, tiéu tinh mach 250, tinh mach chu 8 cm®. Cha y
tinh mach ¢6 thiét dién rong hon dong mach chung gip bon lan.

Vian toc méu ti 1¢ nghich voi thiét dién, chung 33 cm/gidy 6 dong mach chu, 0,3
mm/gidy 0 mao mach (1/1000). Nhu vay vdi chiéu dai mao mach thong thuong tu 0,3
dén 1 mm, méu luu trong mao mach tir 1 dén 3 gidy, thoi gian d6 1a da cho khuéch
tin moi chat.

Ap suit cao nhit & dau dong, chimg 100 mm Hg 6 dong mach chu véi dao dong
qua céc trj s6 huyét dp tdm thu (Ps) 110 mm Hg va huyét ap tam truong (Pd) 70 mm
Hg. Ap sudt giam dan sudi theo cay mach, t3i chd tinh mach chu d3 vao nhi phai thi
bing khong (bing 4p sudt khi quyén). O mao mach hé théng, diu mao déng mach cé
ap sudt 35 mm Hg, dau mao tinh mach 10 mm Hg, nhung "trung binh chidc ndng" cua
ddng mao mach chi thap chung 17 mm Hg, nho d6 nudc khong ro ri qua 16 mao mach,
trong khi chat dinh dudng vin khuéch tan dé dang. O hé tuin hoan phdi 4p suat thip
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hon so voi tudn hoan h¢ thdng. O dong mach phdi, Ps 25 mm Hg, Pd 8, trung binh
16 mm Hg. Ap suat mao mach phdi chi 7 mm Hg.

2. LY THUYET CO BAN VE CHUC NANG TUAN HOAN

Chuc nang tudn hoan ¢6 ldm chi it nhicu khi rdt phdc tap. Tuy vdy moi chidc nang

tudn hoan hdu nhu déu dua trén co sO ba nguyén ly co ban trinh bay sau day.
2.1. LUU LUONG MAU TOI MOI LOAI MO DEU PUOC PIEU CHINH RAT PUNG NHU CAU

Khi mo hoat dong, nhu ciu mau cd thé tiang rat cao, 16i gap 20 dé€n 30 [an so voi
ldc nghi. Thong thudng tim khong the tang luu luong gdp 4 dén 7 lan so véi mac nghi
binh thuong . Nhung cic mao mach ¢ kha nang theo d6i nhu cau cua md noi céd mao
mach d6, cu thé Ia nhu clu vé ldy chéit dinh dudng, va vé loai bo chit thai dang tich
tu. Chinh nhu ciu néi trén 1a y€u (6 tai chd dicu hoa luu luong mau, dicu hoa rat
chinh xdc, vira dang nhu cau. Ngoai ra co ch¢ di¢u hoa than kinh cang gép phan lam

thay ddi luu luong mau dén mo.
2.2. PIEU HOA LUU LUONG TIM CHU YEU LA DO LUU LUONG MAU TAI CHO O MO

Mau dén mo roi lap tdc qua tinh mach ma quay vé tim. Tim ¢6 dac tinh la mau
tinh mach quay vé tim bao nhi¢u thi tim bom ra dong mach ding bdy nhi¢u hodc rat
gan diang nhu the (co ché Frank-Starling). Nhu vay tim 1a mdt co quan tu ddng dap
ing ding nhu cdu cua mo. Tuy nhién nhi¢u khi tim cdn ¢4 trg luc thém, dé Ia céc tin

hic¢u than kinh gidp tim bom ding luong mau thco nhu cau.

2.3. NOI CHUNG HUYET AP PONG MACH PUOC PIEU HOA MOT CACH POC LAP POl
vOI PIEU HOA DONG MAU TAI CHO, VA POI VOI PIEU HOA LUU LUONG TIM

B0 may tudn hoan c¢é ca mdt hé thong cac co ch€ dicu hoa huyét dap dong mach.
D6 la mot loat céc loai phan xa than kinh, chi trong vai gidy dua huy&t ap tr¢ vé binh
thudng. Thi du huyét 4p sut thi lam tang luc bop tim, co céc tinh mach 16n d¢ don
méau dy trd vé tim, co toan bg cac tiu dong mach dé don mau vé cay dong mach.
Ngoai ra, than ¢6 vai tro lau dai do bai ti¢t hormon va do diéu hoa thé tich mau, qua
d6 diéu hoa huy&t ap dong mach.

Y nghia caa diéu hoa huyét ap la git sao cho bién dong luu luong mau & mot phan
co thé khong xao dong dén luu lugng mau noi khac.

3. MOI LIEN QUAN AP SUAT, LUU LUONG, SUC CAN VA CONG THUC
POISEUILLE

Luu lugng mau Q chay qua mOt dng mach mau chiu tic dung chi phdi cta hai yéu
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t6: (1) hi¢u dp.sudt AP gita hai diu éng, d6 1a dong luc ddy méu qua Ong; (2) sidc
chong doi lai dong chay qua.dng, goi la séc cin R (resistance) cua mach.
MGi quan h¢ dinh tugng gida ba yéu té Q, AP va R duoc xac dinh bi"mg cong thic

Poiscuille. Nguoi.ta cing noi 'quan h¢ do 1a theo dinh luat Ohm:

Q = AP/R

Dé cho don gian hon, ta coi 6 cudi 6ng mach ap sudt bing khong (bang ap suat
khi quyén), nhu vay hiéu ap sudt AP tro thanh ap sudt P.

Nhitng nim gin day, khoa hoc co ban thim nhap ngay cang nhiéu va ¢4 nhi¢u dng
dung thuc hanh trong ddi séng. Trong y hoc, thim do chidc ning, cing nhu trong nhiéu
linh vuc doi séng, c6 dong hoc chét l1ong nhu dich chay trong mit, nudc 1o dong song,
v.v. Nguoi sinh vién y khoa nén lam quen vOi cac bi€n thé cua cong thic Poiseuille vi
c6 nhiéu ung dung thuc hanh can lam sang va la cin thiét dé ti€p thu ki€n thic ¢
céc phin sau. Ba bi€n thé diang nhé cia cong thuc Poiseuille la:

Q = P/R (dé hiéu luu luong mau nudi mo)
P = Q x R (dé hicu huydt ap)
R = P/Q (dé hidu va tinh sdc can, thi du sic can hé mach trong séc, trong ting

huyét 4p, stc can duong thd trong hen).

3.1. LUU LUONG

Ngay nay do luu lugng médu bang phuong phap khong chay mau da trd thanh viéc
khéa thong dung. Dung cu do O ngoai co thé. Pon vi luu lugng 1a ml/gidy hoac l/phit.

Huyét luu ké& dién tir 1a may do va ghi do thi luu luong médu theo nguyén ly dién
tia. DO 1a mot thanh tir hinh ngoam, khi dat chi vao ngoam d6 thi ddng mach trong
chi ndm theo phuong thing goc voi duong stc tir néi hai cuc cua thanh tu. Giita hai
cuc phat sinh di¢n thé cé gia tri ti 1¢ voi gia tri luu luong mau. Loai méay nay ghi duoc
bi€n doi luu lugng nhanh t6i 0,01 giay.

Huyét luu ké siéu am Doppler ¢c6 mét tinh thé dién. ap (piezoelectric crystal)
phét séng siéu am nhiéu triéu chu ky/gidy, phat theo chiéu xudi dong méu chay trong
mach. M6t phan 4m dugce cac hong ciu trong mach phan xa lai, &m phan xa c6 tin s6
thap hon am phat di vi hdong cau dang di chuyén ra xa din tinh thé. Hién tuong ddi
tan s0 am d6 goi 1a-hiéu dng Doppler. Mot thiét bi khac x4c dinh mic bi€n ddi tin
s va chuyén hiéu tan s6 thanh dai luong lit/phit. My nay ghi dugc cac dao dong rat
nhanh. '

Ché€ do6 dong chay trong mach c6 anh huong dén cac gia tri tham s6 trong cOng
thic Poiseuille. C6 hai ch€ do dong chay la 16p song song (laminar) va xoay l6c
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(turbulent): (1) dong chdy l6p song song 1a dong ém &, cédc ldp mdau git nguyén khoang
cach vé6i thanh mach, do d6 di chuyén song song véi thanh mach va song song vdi
nhau. L6p 6 truc tdm ctia mach di chuyén nhanh nhéit, cdc 16p cang gadn thanh mach
cang cham dan do ma sdt. Chénh léch van téc d6 khién cho khéi chat long trong
6ng dan thang c6 giao dién phang, sau mot gidy chay kiéu 16p song song thi c6 giao
dién parabol goi 1a mat nghiéng parabol (parabolic profile). Dong chay 16p song
song thuong ¢6 ¢ mach thang, vach nhin, dudng kinh kha déu dan it déi, van toc
di chuyén khéng cao; (2) dong chdy xody léc ¢6 cdc 16p mau di chuyén khédc hudng
nhau, trén dudng di chuyén va vao nhau, tron 1an nhau tung toé, ki€u dong chay nay
thudng gap khi 6ng dan quanh co, gip khic, ¢6 chd ré, ché nghén hep, thanh éng
c6 mat gb ghé, ¢6 dudng kinh 16n, mau chay nhanh. Khi c¢6 dong chay xoay loc, 4p
sudt P va sudc can R tang 1én, do d6 ton thém cong cla tim dé bom mdu. Trong co
thé binh thuong, mau chdy theo 16p song song ¢ hau hét cdc phan cia cdy mach, c6
doi chut xoay 16¢ ¢ goc dong mach chu va nhing dong mach 1dn (do dusng kinh
mach 16n va mau di chuyén nhanh). Trong bénh Iy nhirng tén thuong gay di dang
mach c6 thé tao dong chay xody 16c.

Ngusi ta xdc dinh dinh lugng xu thé phat sinh dong xody l6c bang con s&
Reynolds ky hiéu la Re. Gi4 tri Re ti 1¢ thuan vdi van téc v (em/sec) cha dong mau,
v61l duong kinh d cua mach va ti 1é nghich véi dé nhét n (poise) cia méau, dé nhdt
nay chia cho ty trong mau p, theo phuong trinh:

v.d
Re =

7

Yo,

Khi s6 Reynolds vugt quang 200-400, bit dau xuat h'ién x04y l6c ¢ vai doan mach
mau nhung ¢ ¢hé mach thang va nhan thi khong ¢6. Nhung néu s& Reynolds lén
t6i 2000 thi ¢ doan mach thdng va nh&n cing ¢6 xody loc. O co thé ngudi, s6
Reynolds thudng 1én téi 200-2000 ¢ goc dong mach chu va vai nhdnh 16n. Noi d6
mau chay xoay ldc.

3.2. HUYET AP

Ap sudt mdu do biing don vi milimet thuy ngan (mmHg), d6 1a théi quen tU nhiéu
thé ky. C6 khi dung don vi centimet nudc khi dp suat thap, ImmHg = 1,36cm H20
vi ty trong Hg la 13,6. Ngay nay don vi do ludng thong nhat quéc t& hé SI, tic
systéme international khuyén dung don vi pascal, véi bdi sé kilopascal ky hiéu la
Pa va kPa.

Do huyé&t 4p biang kim choc vao long mach néi v6i ap k& thuy ngan 1a phuong
phdp c6 dién c6 ti ngay so khai sinh ly hoc. Ap k& thuy ngan cho tri s§ dung, dang
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tin cay. Nhuge diém thuy ngan 1a qudn tinh cao, khéng phén ung nhay kip theo
dao dong vdi chu ky 2 dén 3 giay. Ngay nay nghién ciu khoa hoc dung dp k& ¢6
chuyén dat dién ti (electronic pressure transduce) chuyén dp sudt thanh tin hiéu
dién, rat nhay. phan anh cdc bién dong ap suat cuc nhanh.

3.3. SUC CAN POI VOI DONG CHAY (Ky hi¢u R

Suc can (resistance) 1a luc chdng lai dong mdu chdy trong mach. Pon vi suc can
tinh bang s6 don vi dp sudt can thiét dé ddy 1 don vi thé tich mau qua thiét dién
mach trong 1 giay. Hé SI khuyén dung don vi kilopascal cho 1 lit/gidy luu lugng,
ky hiéu la kPa.1ls. Hién nay ciing con mot s6 ngudi nghién cdu va hang san xuat
quen dung don vi ci la

mm Hg dyn.sec

, hodc em H20/lit/sec, hodc ———5—
ml/sec cm

Pon vi "mmHg cho 1 ml/sec” duge mot s6 tac gia (Guyton) va duge hé théong don
vi CGS goi tdt 1a don vi sdc can ngoai vi PRU (peripheral resistance unit) dung
trong sinh 1y tuan hoan.

Nguti ta con dung khai niém d6 dan thong conductance thudng ky hiéu 1a G,
la nghich dao cua sdc can R, tac la G = 1/R.

3.4. CONG THUC POISEUILLE

Coéng thuc Poiseuille xac dinh moi quan hé gitta cac dai luong Q, P, R 6 cac phan
trén, trong dé sdc can R ti 1& vé6i chiéu dai 1 cia mach véi dd nhét 1 ciia mau, va ti
1é nghich v6i luy thira bac bon cta ban kinh r cia mach. Cong thde nhu sau:

Q=P ar?
=Px
8Ln
. ) 8Ln
Nhu thé 1a stc can R = 7
nr
4
_ 1 nr
b6 dan thong G = — =
R 8Ln

Mot diéu dang chd y 14 kha nang van chuyén mau cia mach mau chiu anh hudng
rat manh cia ban kinh mach mau thé hién bing luy thita bac 4 cua ban kinh r. Cu
thé ban kinh mach bién déng 2 lan thi d6 dan m&u bién dong 24 = 16 lan.

Cong thuc Poiseuille cho khdi niém co ban vé dong hoc chat 1ong trong co thé,
¢6 nhiéu ing dung trong sinh ly tuan hoan va hé hap.
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4. TINH GIAN NG CUA MACH

Hé mach dan mdu trong co thé, nhung thanh mach khéng cing do nhu 6ng dan
nuée trong thanh phd. Nguge lai cdc mach mdu ¢6 tinh gidn né tic 1a khi ¢6 ap
suat bén trong long mach, thi mach gidn phinh ra theo mic dp suat dé.

4.1. Y NGHIA CHUC NANG CUA TiNH GIAN NG

Tinh gian nd 1a co sd vat ly dé€ hé mach hoan thanh ba chuc nang sinh 1y quan
trong la giam suc can, tao dong mdu ém va chda méu.

Sie can R cia 6ng dan ty 1é nghich véi ban kinh 6ng dan. N6i cdch khdc 1a
ban kinh nho thi sdc cdn cao, phdi tén nhiéu cong cia tim méi bom duge mau. Bdan
kinh to (6ng to) thi sic cdn thap, mau dé qua, tim d& ton cong. Mdi khi mot doan
mach c6 bién déi tdng dp sudt, dp suidt dé lam gidn phinh mach ra, do d6 giam suc
can, 4p sudt cing giam xudng, dd cong clia tim trong bom m4u.

Tao dong mau ém & dong mach la nho tinh gidn nd, chi y&u cua dong mach.
O dong mach chd, tim dap tao dong mdu ngit quing theo mdi 1an tdm thu. Ndng
luong tim dap moét phan ddy mdu di chuyén trong dong mach ch(l, mét phan lam
gian nd thanh dong mach. Lic tAm trudng, tim khong ddy mdu, nhung thanh dong
mach dan héi lai co trd lai, dén mau tiép tuc luu chuyén ra ngoai vi. Do dé tinh
gidn nd cua dong mach chuyén ché& d6 dong mdu ngdt quing timng dgt & goc dong
mach chu thanh dong mdu cang ra ngoai vi cang ém a déu d4n hon. Ché 46 dong
mdu ém & cudi cdc ti€u dong mach la phu hop véi viéc cung cAp mdu nudi dudng
md ¢ ngoai vi.

Chita mau 1a chdc ning chi y&u cia hé tinh mach vi tinh mach cé khé ning
gian nd cao. Hé tinh mach 1a noi chia lugng mdu du dé du tri. Khi can dén, thi
du dot ngdt mat mdu, thi tinh mach co, dua mdu dy trir ra dong tuan hoan duy tri
4p sudt cAn cho su song.

Cé hai thong so6 ddng gia dinh lugng tinh gidn nd cia mach mdu la: (1) hé sd
nd compliance thudng ky hiéu la C, va (2) hé s6 nd tuong do6i (HSNTD,
distensibility).

4.2. HE SO NG MACH

Hé s6 nd mach (compliance, C) ciing ¢6 ngudi goi 1a hé s6 chda ciia mach
(capacitance) 1a s6 mililit m4u chia thém dugc vao mét doan cia cdy mach duéi
tdc dung cua tang moét don vi dp suat.

Tang the tich
Tang ap sult
C = AV/AP

Hé s6 nd mach =
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43. HE SO NO TUONG POI CUA MACH
He s6 nd tuong d6i cia mach 12 phin tram thé tich nd thém dudi tac dung mot
don vi ap suat.
Tang thé tich

HSNTD = , .
Téang ap suat x thé tich ban dau
AV
AP x Vi

Thi du m6t doan mach chda 10 ml mau, nay tdng ap suét thém 1 mm Hg lam doan
d6 phinh to thém, chiia dugc 11 ml mau (thém 1 ml), nhu vay hé s6 no tuong doi la
HSNTD = (11 - 10)/10 = 0,1 cho 1 mm Hg, con ndi la 10 p.100 cho 1 mm Hg.

Cac dong mach c6 thanh mach rit khoe, chic hon tinh mach, do dé hé sé no tuong
d6i cda tinh mach cao hon dong mach gip 6 dén 10 lan. Chinh nhd thudc tinh nay,
hé tinh mach c6 chic nang quan {rong la noi chia mau.

Heé s6 no tuong doi (distensibility) va hé s6 né (compliance, C) 1a hai khéi ni¢ém
khac nhau. So sanh mgt doan déng mach va mét doan tinh mach tuong ung, tinh mach
¢6 hé s6 no tuong doi (quy ra % thé tich ban dau) gdp 8 dong mach, nhung thé tich
tinh mach binh thuong gap 3 dong mach tuong dng, do dé hé s6 no compliance cua
doan tinh mach gdp 8 x 3 = 24 lan doan dong mach tuong dng. Chinh dac tinh nay
lam cho hé s6 né.compliance la co so vat ly cua chic nang chia mau caa tinh mach.

4.4. PO THI THE TICH-AP SUAT CUA MACH

D0 thi thé tich-ap sudt 1a mot dudng cong biéu dién bién d6i ap suit P (truc tung)
theo thé tich V (trué hoanh) cia mach. Pong mach ¢6 hé s6 no thip nén tang thé
tich mau déi chut thi dp suat da tang cao, do thi déc ddng. Tinh mach c6 tinh né cao.
nén tang nhicu thé tich mau dy trit ma 4p suét chi tang doi chit, do thi thoai thoai.
Thuc nghiém cho thdy kich thich giao cam lam do6 thi cia dong mach chuyén tréi, dc
ché giao cam lam chuyén phai, ¢6 nghia 1a xung dong giao cam giap cho véi mot thé
tich mau nhat dinh, ma c6 d.uc_)c ap sudt (huyét ap) cao thém theo nhu cdu. Ngugce lai
khi lugng méau c6 qua nhiéu, thé tich 16n, thi dc ché giao cam gitp cho ap sudt giam
bot, giit dugc hiing tinh cia ap suat noi moi (huyét 4p). Khi mat mau nang, thi du mét
tdi 25 phin tram t6ng thé tich mau, thi xung dong giao cam lam tang truong luc mach.
nhét 12 tinh mach, nhd d6 chuyén dugc luong méu du'trit ra tudn hoan, duy tri du mdc

huyét ap dé song.
4.5. SUNO MACH MUON HAY LA SU NO MACH SAU THOI GIAN BI CANG RA

Thuc nghiém trén mot doan tinh mach budc kin hai dau, trong ¢ mau dudi ap suat
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5mmHg (d6 1a mic 4p sudt thudng gidp ¢ tinh mach trong diéu kién sinh ly). Dot
nhién tiém thém mét lugng mau vao tui kin dé, d&€ 4p suat tu 5 tdng 1én 12 mmHg.
Sau 1-2 phut, dp sudt trong tii ti ti giam xudng con 9ImmHg. Nhu viy cé nghia la
sau 1-2 phit chiu dung su cing phinh ra, thi thanh tinh mach bdt dau thay déi thudc
tinh co gidn cta minh. Cu thé la tinh mach tu né ra thém dé thich nghi véi hoan
canh méi phai chira lugng mdu 1én hon, ma van khong tao 4p sudt qud cao, réi dua
dén tri s6 4p suat tinh mach vé diéu kién gin sinh ly nhat. Hién tugng nay goi la
su né mach mudn (delayed compliance), hodc con goi la su gidn thanh mach sau khi
bi cang ra (stress relaxation). P4y 1a mét khia canh cta su thich nghi vé6i diéu kién
mdi, trong thuc nghiém nay diéu kién méi la phai chifa lugng mdu nhiéu hon truéc,
ma lugng mdu d6 khdéng gy xdo dong cdc chi tiéu sinh ly binh thuong, truéng hgp
nay la khéng gy qua cao 4p suidt tinh mach.

Néu tiép dé lai dot ngot rat ding thé tich mdu trude da tiém vao, thi dp sudt
sut chi con 1mmHg, nhung sau 2-3 phut lai tir tir 1én muc dau tién 5mmHg. Day la
hién tugng ngugc chiéu véi phan trén, cing 1a su nd mach mudén nhung theo dau
am.

Trén day 1a co ché tu diéu chinh thudc tinh mach mau trong cdc trudng hgp thay
d6i dot ngot thé tich mdu nhu mat mau nang, hodc bi truydn mdu hei qud nhiéu.

SINH LY TUAN HOAN PONG MACH

1. HIEN TUGNG MACH DAP .

Tu rdt 1au truée khi c6 nén y hoc phuong Tay hién dai, cdc nén van héa c6 da
biét tham do hién tugng mach dap 6 ¢o tay nhu ngay nay ta bit mach é dong mach
quay dé tir d6 rit ra théng tin khong nhiing vé tim ma nhat 1 con vé trang thai
stc khoé toan than nua. Lich st lau dai d6 da dé lai ddu vét trong ngdén ngit dan
gian ta ¢6 noi goi phong kham bénh 1a "phong mach". Phan nay chi néi vé mach
dap: (1) hién tugng dao dong cua ap sudt dong mach trong chu ky tim, va (2) hién
tugng séng rung dong thanh mach ¢ cé tay (dong mach quay) ma ngén tay thay
thuoc diat vao c¢6 thé cam nhan thdy dugc.

1.2. DO THI DAO PONG AP SUAT

Hinh 3-3 trinh bay d6 thi dao dong ap suit (pressure contours) dién hinh tuc la
dé thi bién dong 4p sudt dong mach trong chu ky tim, ghi tai doan géc dong mach
chti. D6 thi nay giéng nhu dudng ghi dong 1 6 hinh 3-2.
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Tatn : Té

Th | g Scog o

Gé dong mach ch/

Dy mack

/\Mﬁ&gmw gy

Thdi gian (gay)
Hinh 3-3. Sy tat dan dao dong ap suit

Gitra dp sudt tAm thu va 4p suat tam truong c6 chénh léch, mic chénh léch nay
cao ¢ gan tim, ma giam dan khi ra ngoai vi.

O ngudi binh thudng tré tudi, dp sudt ldc 1én cao nhat la 120mmHg, goi 1a huyét
ap tam thu Ps (P: pressure, s: systolics, trudc day goi la huyét dp toi da). 4p suit
lic xudng thap nhat 1la 80mmHg, goi 1a huyét d4p'tidm truong Pd (d: diastolic).
Chénh léch gitta hai tri s6 dé 1a 40mmHg, goi 1a d4p suat hiéu hay huyét 4p hiéu
s6 (pulse pressure, pression differentielle).

D6 thi dp suat cé hai lan séng, sing thd nhat dang cao ¢ mdc 120mmHg, dé 1a
tri s6 4p suat tAm thu Ps do that tong mdu. Cudi tam thu dé thi bt dau xudng
thi lai nhé 1én mot chut, goi 1a séng thia hai tuc séng dicrote (¢6 ngudi goi la cdi
madc incisura vi ggn méce rang cua). Gon séng thd hai 1a do déng van déng mach
dot ngot, mdu doi vao la van gdy gon séng ap suat. Sau dé6 duong di xuéng, dp
suat giam dan téi mie 80mmHg 1a tri s§ do sdc co dan hoéi thanh déng mach 4p
vao ma tao 1én. P6 1a 4p suat tAm truong Pd.

1.2. MACH QUAY

Mach quay la cam gidc mach ndy nhan thay ¢ hai dau ngén tay néu ta dat nhe
1én ranh quay goi la bt mach. Cdam gidc mach nay khong do bién déng dp sudt
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mAu, ma do lan séng rung déng thanh dong mach (hodc goi la rung chuyén).

Ti rat lau bat mach 1a dong tdc quen thudc cia thay thudc tiép xidc bénh nhan,
gitp biét tan sé tim, dac diém cia mach nay gép phan chan dodn bénh va cé téac
dung tam ly tot.

Ngay nay c6 thiét bi ghi d6 thi lan séng mach ndy, goi la ddong mach dé. D6
thi nay cé hinh thdi cdc séng lén xudng, véi hai séng giéng nhu dién bién séng
ap suat, nhung ban chat séng nay khdc. Vé thoi gian thi giéng nhu séng ap suat
mau tuc la séng thit nhat do thit thu tong mau dot ngot gdy rung dong, séng thua
hai do ¢6t mdu déng mach bi ld van déng mach chan gy rung dong thanh mach.
Vé ban chAt, hai séng déu la chan déng rung chuyén, su rung chuyén nay cta
thanh mach lan doc theo thanh mach thanh lan séng véi van téc nhanh hon nhiéu
so vdi van tdc di chuyén dong mau trong long mach. Van toc lan truyén séng thanh
mach tdng la ddu hiéu phan anh trang thdi xo cing dong mach.

1.3. LAN TRUYEN AP SUAT RA NGOAI VI

Trong thi tAm thu, khi tAm that tong m&du vao déng mach chd, chi doan dau
cua thanh dong mach chu bi phinh ra dudi tdc dung dp suat. Sau d6 4p sudt ¢ goc
dong mach thing qudn tinh ¢4t mdu, va c6 mét lan séng cia sy phinh thanh déng
mach do dp sudt tdng doc suét dong mach cha. Hién tugng dé goi la sy lan truyén
ap sudt (chd y: lan truyén dp sudt la su lan truyén trang thdi c6 4p sudt cao néi
6 diém 1.1.. khdc véi lan truyén lan séng chan déng rung thanh mach néi ¢ diém
1.2 va cing khdc vdi di chuyén tic la su chuyén ché clia khoi mau chay trong long
mach).

Van téc lan truyén dp sudt ¢ dong mach cha binh thuong tir 3 dén 5 mét mot
gidy, 6 dong mach 16n 7 dén 10 mét mot giay, dong mach nho 15 dén 35 mét mot
gidy. N6i chung doan mach c6 hé s6 nd compliance cang cao thi van tdc truyén 4p
sudt cang thap (cang truyén cham).

Nhu vay ¢ dong mach chi, van téc lan truyén dp sudt gap 15 1an cao hon (truyén
nhanh hon) van téc di chuyén khéi mau. Chd y phan biét ranh mach, ché nén lan
1on ba thd van téc ¢ dong mach: (1) van téc lan truyén d4p suat thap § dong mach
chu, cang ra ngoai vi cang cao hon tic la cang lan nhanh hon do hé sé nd
compliance cua dong mach cang ra ngoai vi cang nho hon; (2) van téc chuyén ché
khdi mdu chay trong long mach cao ¢ dong mach chu, cang ra ngoai vi cang thap
hon, tie 1a chay cang cham hon do thiét dién cdy mach cang 16n hon; (3) van téc
lan truyén séng chan dong thanh mach tdc 1a séng cdia su rung thanh mach, thi
khong doi vi chi phu thudc ban chat thanh mach, § ngudi mach xo cing thi van
toc d6 cao hon (séng lan di nhanh hon). Su phan biét ba loai hién tugng ¢ dong
mach, v6i van téc truyén khac nhau. chua ¢c6 nhiéu ing dung thuc hanh ¢ ta.
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Su tit dan séng dao dong ap suidt khi ra ngoai vi

Hinh 3-3 cho thay cang di ra ngoai vi (di xa tim, vé phia mao mach) thi dao
dong dp sudt tdt dan (damping) c6 nghia la bién d6 dao dong tri sé dp sudt lic
tdm thu so vdi tAm truong, cang giam dan. Néi cdch khdc 1a mdu do tim day
ra timg dgt theo nhip tdm thu, cang xa tim thi cang giam dan tinh chit ting
dot, tinh chat ngdt quang, cang ting dan tinh lién tuc, tinh ém 4 cua dong
nudc lang 16 troi déu. Hién tugng nay c¢é ¥ nghia sinh ly: co tim chi ddy m4du
lic tdm thu, réi 14y mdu ldc tdAm truong, khéng thé ddy mdu lién tuc va déu
ddn nhu bom co khi ¢6 cdnh quat. Siic can va tinh gidn no cia cdy dong mach
da lam chudc nang chuyén dong mdu tiung dgt lic dau, thanh dong lién tuc hgp
diéu kién nudi cdc mé6. Pi vao chi tiét, cling ¢6 chd nhu déng mach dui, séng
doi lai lam téng bién do dao dong d4p sudt va bién dang déi chit d6 thi ¢ dong
2 cua hinh 3-3. Tuy nhién, nhin chung toan co thé thi thay la dao dong 4p sudt
tdt dan.

2. PO HUYET AP § LAM SANG

Nhing di liéu 6 phan trén day cho ta kién thic 1y thuyét, va dé 1a két qua caa
nghién cdu vdi thiét bi tinh xdo, phudc tap, nhiéu khi phai choc kim vao cdc dong
mach trong sau. J lam sang cing nhu thuc hanh sian séc sic khoé ¢ cong dong,
c6 phuong phdp don gidn do huyét ap tic 1a do tri sé cua dp sudt dong mach,
khong can phai choc kim qua da.

2.1. PO HUYET AP BANG PHUONG PHAP NGHE

Nguyén ly cia phuong phdp la dung mét bao hoi qudn quanh cdnh tay. Bom
hoi cho d4p suat trong bao cao hon han trong dong mach, thi du wen 160 mmHg.
Si hoi cho dp sudt trong bao xuéng ti tu, chirng 4p suat dé con cao hon ¢ déng
mach (cao hon 110mmHg 1a tri s6 huyét dp tAm thu ¢ ngudi binh thudng) thi
ong nghe diat ché mép dudi bao khong nghe tiéng gi. Khi d4p suat bao giam tu
muc huyét 4p tdm thu, xuéng dan dén miuc huyét 4p tdm truong, thi sudt thai
gian dé nghe thay tiéng dap theo nhip tim. Ngudi ta cho ring tiéng dap la do
su rung dong cua thanh dong mach dan héi dang ndm gira hai ché dé dp suat
biang nhau (dp sudt trong bao va dp sudt trong déng mach).

C6 nguoi giai thich tiéng dap bang co ché khac. Du sao tiéng dap bao hiéu ap suat
bao bing 4p suit trong dong mach, nén ngudi ta quy dinh khi nghe tiéng dap dau tién
thi tri s6 dp sudt ¢ bao 1a huyét dp tam thu, ti€ng dap cudi cung cho ta huyét dp tam
truong. Do6i khi ¢6 ngudi nghe thay tiéng dap suét dén tdn khi 4p suadt ¢ bao xudng
ti s6 khong. Truong hop nay lay tri s6 4p suat vao lic tiéng dap doi am sdc ro rét
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la huyCt 4p tdm truong.
C6 thé két hop thém bdt mach quay. Do huyét 4p nhu vua ta trén, khi xuét hién
mach quay, 14y tri s& ap suit 0 bao lic d6 1a huyét dp tam truong.

2.2. PO HUYET AP BANG PHUONG PHAP DAO PONG

Huyé&t ap k€ do biing phuong phép dao dong ciing cuing nguyén Iy c4u tric nhu vira
ta trén. Chi ¢6 thay vi cho nghe ti€ng dip thi ¢6 mot thiét bi thé hién su rung cua
thanh dong mach bang su dao dong cua mot kim chi trén vach khic ngan. Puong
nhién, thi gidc 1a gidc quan khoa hoc nhin kim trén vach cho phép danh gia d6 dao
dong (3t hon nghe, nén huyét ap ké dao dong cua Pachon da c6 mdt thoi kha noi
danh.

2.3. HUYET AP KE TU PONG BIEN TU

Tién bo cua cong nghiép dién ti da gidp ché tao ra huyét ap k&€ tu dong dicn tu.
Thuc ra nguyén ly may nay khong khac may do huyét ap cach diy gan mét thé ky, chi
¢6 mét diém khac 1a thay vi cho viée can bo nghe tiéng dap hodc nhin kim dao dong
roi nhin ap k€& lay bat ghi két qua, thi may ¢6 mot bd phan theo doi su rung thanh
dong mach, chuyén thanh tin hiéu dua vao bo vi xu ly nho xiu, roi cho két qua lén

man hién s8, ca cic thong sd huyét ap lin tin sé tim dap.

2.4. CAC THONG SO CUA HUYET AP

C6 bon thong s6 la huyét ap tdm thu (Ps), huyét ap tam truong (Pd), huyét ap
trung binh (Pm) va huyét 4p hic¢u sé (pulsc pressure, pression différentielle). Ps va Pd
trude day goi lashuy€t dp ti da va huyét dp 16i thicu.

Huyét ap tdm thu la tri s6 huyét ap dong mach lic cao nhit trong chu ky tim,
Ung vOi ldc tam thu. Thong s6 nay phan dnh luc co cua tam that 13 chinh. S6 binh
thudng 12 110 mm Hg. Gidi han la 90 va 140 mm Hg, ¢6 nghia 13 Ps dudi 90 mm Hg
la huyét 4p thap, trén 140 mm Hg 13 huyét ap l1én cao bét thudng. O ta muc Ps tir 160
mm Hg tro 1&n 1a tiéu chuin bénh tang huyét ap.

Huyét ap tam truong la tri s6 huyét 4p lic thap nhat trong chu ky tim, dng voi
tam truong. Thong s& nay phan anh trang thai truong luc cia mach, thi du khi 0 moi
truong rat nong, mit dé du dau hiCu cta gidn cac mach ¢ da, thi huyét 4p tam truong
giam. Khi ho van dong mach, ¢ thi tdm truong ¢c6 mot phan mau dong mach chu lui
vé tim, huyét 4p tdm truong cing giam.

S6 binh thudng !a 70 mm Hg, gidi han 1a 50 va 90 mm Hg, d6 la cac mdc danh gia
huyét ap thdp hay ting huyél ap. Trong bénh tang huyét 4p, néu chi huyét 4p tam thu
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tang cao thi chua 1a ning, néu ca huyét 4p tam truong ciing cao thi ganh nang déi voi

tim rdt 16n. S6 di nhu vay vi sudt toan bo thoi gian that hoat dong déu phai vuot qua

mic cao cda huyét dp tim truong d6, mdi ¢é hiéu luc bom mau duoc. Trong dicu kién
ganh ndng nhu vay, tim that dé phi dai va di d¢n suy tim.

Huyét ap trung binh la tri s6 4p suit ma n€u gid nguyén gia tri khong doi nhu
vy trong sudt thai gian mot chu ky tim, thi ¢6 hiéu Iyc bom mau biang dung mot chu
ky hién thuc vdi ap suat bién dong lén cao lic tam thu, xuéng thap lic tam truong.
Nguoi ta tinh huy&t ap trung binh qua tich phan cac tri sd huyét ap bi€n dong trong
mot chu ky tim. Trong thuc hanh do huyét ap, s6 trung binh 1a ap suit lic ti€ng dap
nghe ré nhéit hodc lic kim dao dong manh nhit. Huyét ap trung binh khong nim ¢
gita tri s6 huyét ap tam thu va huyét dp tdm truong, ma gin sO tim truong hon vi
thoi gian tim truong dai hon tam thu (0,5 so voi 0,3 gidy). Nguoi binh thudng huyét
ap tam thu 110 mm Hg, huyét ap tam truong 70 mm Hg (thuong viét tat 1a HA 110/70)
thi huyét ap trung binh ching 85 mm Hg.

Huyét ap hiéu s6 1a d0 chénh léch gita huyét 4p tam thu va huyét ap tam truong,
binh thuong 1a 110 - 70 = 40 mm Hg. Thong s6 nay phan 4nh hi¢u luc mot 1an tong
mau cua tim, thi du trong van co, can dua nhiéu mau dén co, huyét dp hiéu sé ting
1én trén muc 40, c6 thé t6i 60 - 70 mm Hg. Trong cip ciu hdi sdc, huyét ap sut thuong
da 12 mOt nguy co, nhung n€u huyét ap hiéu s6 rat thap, thi rat trdm trong, do thay
huyét ap tdm thu rit gin tri s huyét ap tam truong, goi la "huyét ap ket". Huyét ap

ket (huyét ap hiéu s4 rat thip) 1a ddu hiéu cua tim dang c6 rét it hiéu luc bom mau.

2.5. HUYET AP NGUOI VIET NAM THEQ TUOI

Tri s6 110/70 mm Hg la huy¢t ap nguoi Viét Nam tré tudi, hoi thdp so v4i nguoi
chau Au voi s6 huyét ap j20/80 mm Hg theo céc s6 liéu nudc ngoai.

Va&i moi dan t6c, huyét ap tang dan theo tudi cho dén gia.

3. DIEU HOA TUAN HOAN DONG MACH

3.1. CO CHE THAN KINH. HE THAN KINH THUC VAT

Co ché than kinh tac dung cha yéu 1én cac hoat dong tuln hoan toan co thé nhu
lam ting bom maéu, phan phdi lai mdc cung cdp mau gia cac khu vuc, va dic biét la
dicu hoa nhanh huyét ap dong mach (HA) trd vé midc binh thuong.

Tac dung cua hé than kinh hdu nhu hoan toan thong qua hé than kinh thuc vat

trong dé phan rit quan trong la hé thin kinh giao cam.
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3.1.1. Hé than kinh giao cam

Céc soi van mach giao cam tir tiy séng dén ddy giao cam roi qua hai duong dén he
tudn hoan: (1) qua céc day thin kinh giao cam dén cac mach tang va d¢n tim; (2) qua
cac day than kinh tay dén cac mach ¢ ngoai vi.

Cac soi giao cam di dén hdu hét cac mach mdu, trit mao mach va co vong trudce
mao mach.

Kich thich giao cam lam co cac dong mach nhd va cac ti€u dong mach, lam tang
stc can hé mach tuong dng, do d6 bién déi luu lugng méau di ti cdc mo. Giao cam
cang lam cac mach 16n, dic biét cac tinh mach co nho lai do d6 don mau vé tim, do
Ia mot khau diéu hoa quan trong. )

Cing ¢6 nhitng soi giao cam di dén tim c6 tac dung tang tan so tim dap va ting

luc co tim nhu da n6i 6 phan diéu hoa tim.
3.1.2. Hé thdn kinh phé giao cam

Hé phé giao cam rit quan trong doi vai cac chdc nang thuc vat khac nhu tiéu hoa,
con déi voi tudn hoan thi cé vai tro khong 16n. Cac soi pho6 giao cam dén tim qua day

mé tdu (vagus) cha yCu la tac dung giam tan s6 tim dap va giam nhe luc co co tim.

3.1.3. Hé giao cam gay co mach dudi su ki€ém soat cia hé thian kinh trung
uong

Céc day than kinh giao cam chda rat nhi¢u sgi co mach, nhung chi c6 rét it sgi gidn
mach. Céc s0i co mach di t8i hau hét cac phan cua hé tudn hoan, dic biét ¢ tiac dung
manh O than, rudt, lach, da, con 0 co xuong va nao thittac dung khong manh bang.

Coé trung tdm vin mach nvi_'im O hai bén chat ludi caa hanh ndo va phan ba dudi cia
cdu ndo. Trung tam nay phdt xung dong di xudng tuy roi tir dé qua cic sQi giao cam
co mach di dén hau hét cdc mach méau than thé.

Vin dé t6 chiic cua mot trung tdm van mach hoan chinh chua duoc sang to, du sao
thuc nghi¢m cho thdy cé miy ving chinh nhu sau (Hinh 3-4): (1) vang co mach ¢ phan
trén cua hanh nio, cic noron ¢ do tiét noradrenalin va kich thich céac soi co mach cua
h¢ giao cam; (2) vang gian mach 6 nda dudi cua hanh ndo, cac soi than kinh tu dé
chay lén dc ch€ mot vang &6 trén, qua dé gy gidn mach; (3) viang cam giac ndm o
tractus solitarius ¢ hanh nao va nua dudi cdu ndo, cidc noron ving nay nhan tin hiéu
cam gidc cha y€u tu ddy me¢ tdu (vagus), day thiét hau roi phat tin hicu di gép phan
die¢u hoa ca vung co mach lin vang gian mach, nhu vay vang nay thuc hién mot co

ch€ phan xa di¢u hoa nhicu chic niang tuin hoan, thi du phan xa cam thu ép.
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Hinh 3-4. Trung tam vdn mach va hé giao cam di€u hoa tudn hoan.

Truong luc co mach giao cdm la trang thai hoi co mach mdt chit nhung co lién tuc,
dudi tic dung cua cic xung dong thua thét nhung duy tri lién tuc cia cac sgi co mach
thudc hé giao cam, cac soi nay thuong xuyén nhan tin hiéu cua trung tam van mach.
Xung ddng giao cam duy tri truong luc chi thua thdt 1 - 2 lan mot gidy. Ching minh
truong luc bang thuc nghiém phong b& moi xung dong tu hé than kinh trung uong ra
ngoai vi. Nhu vy lam huyét 4p cta con vat giam tu 100 xuéng con 50 mm Hg. Néu
tiém bu noradrenalin (la chét trung gian, binh thuong do day giao cam tiét ra) vao
tinh mach thi huyét ap lai lén.

Trung tam van mach khong chi ki€m soat mic dé co mach, ma con ki€m soét hoat
dong tim. Phan lung cia trung tdm gui xung dong qua cac soi giao cam dé€n tim lam
tang tan sO tim va luc co tim, cdn phan gida thi gui xung dong dén nhan lung cua day
mé tdu (vagus) lam giam tan sé tim.
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Cdc trung tdm théin kinh cao cdp kiém sodt trung tam vin mach: Chat 1uéi chiém
vung rdng cia cau ndo, ndo gilta, ndo trung gian, ¢6 vai trd kiém soat.phan bén va
trén cua n6 thuong tic dung kich thich trung tim van mach con phan gitta va dudi thi
tc ché.

Vang dudi doi ¢é vai tro kiém soat, phan sau bén thi cha yéu kich thich, con phan
trudc thi c6 diém kich thich nhe, ¢6 diém dc ché.

Nhi¢u vung rong I6n cia vo nio nhu thuy thai duong, thay trdn, hanh nhan, hai
mi, v.v. ¢ tac dung kich thich hodc dc ché tuy tung diém nhé duoc kich thich dién,

hodc tuy cuong do kich thich.
3.1.4. Cac catecholamin

Catecholamin Ia tén chung chi hai chat adrenalin va noradrenalin ¢é cau tric hoa
hoc rat gidng nhau (noradrenalin chi kém mot géc -CH,) va lien quan nhau mat thiét
v¢ chuyén hda va ve tac dung sinh ly.

Noradrenalin duge day than kinh co mach ti¢t ra, tac dung Ién cic cam thu alpha
co tron thanh mach, gay co mach.

Xung ddng giao cam t6i cac mach mau lam co mach, dong thoi téi tuyén tuy thuong
than lam ti¢t cac catecholamin la adrenalin va noradrenalin, hai hormon nay theo dong
méu dén tic dung truc ti€p lén mach, chu y¢u la giy co mach (do6i khi adrenalin gay

gian mach do tac dung kich thich cam thu bcta).
3.1.5. Hé giao cam giin mach va su kiém sodt chia hé than kinh trung uong

Cic day than kinh giao cam di t6i co xuong mang ca $0i co mach lan soi gidn mach.
O dong vat bac thdp nhu meo, soi giin mach tiét acetylcholin, con ¢ dong vat bac
cao nhu linh truong (gém khi va ngudi) thi ti€t adrenalin kich thich cic cam thu béta
cua mach co gy giin mach. Phan trude cla ving dudi déi 1a noi chi yéu kiém sodat
he¢ giao cam gidn mach.

Nguoi ta cho ring khi bat dau vén co, hé giao cam gian mach co lam tang luu luong
mau 8i co sdn sang cung cap thém chét dinh dudng cho co.

Khi xtGc cam qua manh dé&n ngét di, 1a do trung tAm diy mé tdu (vagus) phat tin
hicu manh lam tim chim lai, dong thoi h¢ gidn mach bi kich thich gay giam huyét ap
va giam luu lugng mau Ién nao, dua d&n bat tinh. Hién tuong goi 1a ngét gian mach-meé
tau (vasovagal syncope). Trude luc ngat da bi réi loan tu duy ¢ vo ndo. Con dudng
than kinh ¢é 1¢ la di tdi trung tam gian mach cua phan trude vang dudi doi, roi Lt do
dén trung tdm mé tdu (vagus) & hanh ndo, réi qua tay séng dén cac day thin kinh

gian mach cua céc co.
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3.2. CO CHE DPIEU HOA NHANH HUYET AP DO VAI TRO HE THAN KINH
3.2.1. Nguyén ly cta co ché€ dam bao diéu hoa nhanh kip thaoi

Mot chic nang quan trong cua hé than kinh trong di¢u hoa tuin hoan la kha nang
rt nhanh chong nang cao huyét 4p dong mach khi can thi€t. Mudn vay cin cing lic
kich thich h¢ giao cam vdi chic nang co mach, tang hi¢u luc tim, dong thoi dc ché
cdc tin hiéu cha day X-mé tdu (vagus) — phé giao cam t&i tim. Do d6 can c¢6 ba loai
bién déi 16n di song song va tuong tac tang cudng l1in nhau. Ba bién d8i nhu sau:

M6t la toan bo tiéu dong mach phai co lam tang sdc can ngoai vi R d€ gitt mau o
vang dong mach, do d6 lam ting huyét ap.

Hai la cac tinh mach va ca cac mach 16n déu phai co manh d€ chuyén méu vé tim,
nho d6 tim mai dap manh (co ch€ Starling) lam tang huyét ap.

Ba la tim can dugc hé giao cam kich thich truc ti€p dé tang tan sé tim, tang luc co
tam that, qua d6 lam tdng hiéu luc bom mau, tang huyét ap.

Co ché than kinh ¢6 tac dung nang huyét ap nhanh nhit trong moi co ché, c¢6 khi
chi tu 5 dén 15 gidy da:nang tri s6 huyét ap lén cao gip hai roi.

3.2.2. Tang huyét 4p trong van co va trong cdc stress khac

Van co 1a mét trang thaéi stress tdc 1a trang thai cang thing do ting chuyén héa 0
1€ bao co, doi hoi phai ting luu lugng mau dén co. MOt phan nhu cau méu duge dap
ang do san phim chuyén héa da lam gian mach tai ché.

Dong thoi tang huyét 4p gép thém phan lam ting luu lugng mau tdi co; huyét ap
tang chung 30 dén 40 phan tram thi lam tang gip déi luong mau tdi co. Co ché than
kinh tang nhanh huyét 4p nhu sau.

Vung van dong cia vo ndo hung phian gay van co thi dong thoi hé ludi than nao
hung phén gay kich thich ving co mach va viang tang nhip tim cta trung tam van mach.

Khi rat hoang so, chi trong vai gidy huyét ap da ting gap doi mdc binh thudng. D6
la phdn ting bdo dong gidp co thé sin sang ¢ mic cung cip mau cho co hoat dong

chay tron khoi ché nguy, hodc ¢6 dng phé khac.
3.2.3. Cic co ché phan xa cam thu dp duy tri mic huyét dp binh thuong

Trong doi sOng thudng ngay, moi dao dong huyét ap déu duoc nhanh chdng diéu
chinh v& muc binh thuong hoidc gan binh thuong . Dap dng d6 1a do cdc co ché than
kinh tiém thic ma hau hét la phan xa dieu khién nguoc (feedback) am, tic 1a mic
huyé€t ap thap gay phan xa nang huyét 4p va nguoc lai mdc huyét ap cao giy phan xa

giam ap.
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Cidc phdn xa cdm thu dp: Phan xa cam thu ap (baroreceptor reflex) ciing goi tét la
phan xa cam ap la phan xa xudt phat tit ciac cam thu cang gian (stretch reéeptor) 0
thanh ciac dong mach 16n & h¢ thong tic o dai tudn hoan. Tang huyét ap lam no dong
mach, kéo cdng gian cac cam thu ap khién cic cam thu nay phat tin hiéu vé hé than
kinh trung uong, roi tit d6 lai ¢6 tin hiéu diéu khién ngugc (tin hiéu feedback) tuc la
loai tin hiéu di nguoc tré vé géc ci. N6 vOn xudt phat tu hé tuan hoan noi c6 huyét
ap cao, nay thong qua hé than kinh thuc vat, 10n ngugc trd vé tuan hoan, lam huyét
ap trd xuéng muc binh thuong .

Cam thy ap (baroreccptor) 1a loai cam thu gom cac tin cung sgi than kinh toa trén
cac thanh dong mach 16n. Loai cam thu 4p c¢6 rat nhiéu ¢ hai noi la: (1) cung dong
mach chua va (2) dong mach canh trong, trén ché chia nhanh tu dong mach canh géc,
noi goi la xoang canh.

Tin hi¢u tu xoang canh vé qua day Hering, day thi¢t hdu, dén tractus solitarius 0
hanh nao. Tin hi¢u tit cung ddng mach chu, vé qua soi cam giac cua diy mé tau (vagus),
cang vé tractus solitarius caa hanh nao.

Khi huyét ap ¢ mic tu 0 dén 60 mm Hg, cic cam thu 4p & xoang canh khong phat
xung. Khi huyét dp trén 60 mm Hg thi phat xung tin sd ting dian dén 16i da O 180
mm Hg. Cam thu 4p dong mach chu cing dap dng nhu vay, nhung ¢ mdc huyét ap
cao hon chung 30 mm Hg. Nhu vay co ché diéu khién nguoc cam thu ap ¢ hiéu luc
cao nhat O chinh pham vi ap sudt cn dugc diéu hoa duy tri hing dinh.

Dap dng cam thu ap la loai ddp ung nhay bén dén muc tan sé xung tang trong tam
thu, giam trong tam truong. DAi voi huy€ét ap bi€n dong, dap ding manh mé hon so vii
huy&t ap 6n dinh du la dn dinh O tri s& cao hodc thap,

Con duong phdn xa cdm thu dp: Huyét ap cao tao tin hiéu cam thu ap vé téi tractus
solitarius 0 hanh ndo, roi ¢é tin hi¢u tiép theo gy dc ché trung tam van mach hanh
nao va kich thich trung tam day mé tiu (day vagus). K&t qua la: (1) gian toan b tinh
mach va tiéu dong mach ngoai vi, qua d6 giam sdc¢ can hé mach; (2) gidm tén s6 tim
va luc co tim, qua d6 giam luu lugng tim. Midc huyct 4p thip gay loat dap dng nhu
trén, nhung theo chié¢u ngugc lai.

Khi dang niam dot ngot ngoi day ding day, thi huyét 4p ¢ dau c6 xu thé sut do
trong luc cOt méu, 1am (3i xam mat (thi€u mau ndo) tham chi c6 thé bat tinh. Lac nay
mic huyét ap thip phat dong phan xa phét xung giao cam nang huyé€t ap, dic biét
nang ap suit mau o dau.

Chitc ndng dém huyét dp ctia hé cdm thu dp: Céc phan xa cam thu ap gitt cho dao dong
cua huyét 4p trong ngay 6 muc thap chi bing 1/2 hodc 1/3 bién d6 dao dong ¢ dong vat

thuc nghi¢m do6i ching da loai bo cac cam thu 4p dong mach cha va xoang canh. Tag
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dung 6n dinh huyé&t 4p dé goi 1a chic nang dém huyét 4p.

Hé cdm thu dp trong diéu hoa huyét ap dai ngay. Pdt lai diém chudn cdc cam thu
dp: Hé cam thy ép la co ch¢ dieu hoa nhanh ddi voi bién dong huyét ap. Néu bién
dong huy€t ap ticp tuc duy tri tri s6 mdi, dit cao hon trudc, hay thdp hon trudc, trong
thoi gian dai mot -hai ngay, thi cac cam thu ap thich dng véi diéu kién ap sudt moi,
khong phat xung gy phin xa diéu chinh huyét ap nia. Su thich Gng voi tri sé huyét

dp moi goi 1a "dat lai di€ém chudn" (resetting) céc cam thu ap.
3.2.4. Co ché€ cam thu héa hoc diéu hoa huyét dp

H¢ dédp tng cam thu hoa ciing ¢6 co so giai phdu va co ché hoat dong tuong tu hé
cam thu ap. Diém khac 1a cac cam thu (receptor) 0 day la cac t&€ bao nhay cam hda
hoc, cam thu su thiu oxy, su du thita carbon dioxid hodc du ion hydro. Cac cam thu
héa (chemoreceptor) nim trong cac tiéu thé ¢6 kich thudc 1 dén 2 milimet. C6 mdt
tiéu thé dong mach canh nim & mdi bén dong mach canh chung noi chia nhanh dong
mach canh, va nhiéu tiéu thé dong mach cht nim ¢ cung dong mach chu. Cé thé dung
tén tat goi ching la ti€u thé canh (carotidian bodies) va ti¢u thé chu (aortic bodies).
Cic tidu thé phat xung theo cac soi cam thu héa, di song song cing cac soi cam thu
ap trong day Hering va didy mé tdu (vagus) ma v¢ trung tam van mach.

Cic tiu thé dugc cap mau du dat, nén ludn tiép xic voi mau mang tinh dong mach
(mau giau oxy). Khi huyét ap sut, ticu thé nhan it mau nén nhan duogc it oxy, con CO,
va ion hydro thi du vi mau cham ldy di. Céc cam thu hda bén phat xung vé trung tam
van mach lam nang huy€t ap Ién mic binh thuong.

Vai tro cic cam thu hoa chi quan trong khi huyét dp tam thu sut xudng dudi 80

mm Hg. '
3.2.5. Phan xa tam nhi va dong mach phdi khi thé tich mau tang cao

Cdc cam thu viing dp thdp: DOng mach phoi va hai tAm nhi 1a noi chda mau ¢6 éap
suat thap so vdi 6 tam that va dong mach chu. Trén vach nhi va vach dong mach phdi
€6 cac cam thu céang gian (stretch receptor) tic 1a cdc cam thu nhay cam voi trang thai
cang gian cua cdc co quan bi cang phong to. Chung thudng dugc goi la cac cam thu
vung ap thap.

Khi mau don vé tim nhiéu, la lic co thé ¢6 nguy co tang thé tich méau gay ting
huyét ap. Lic nay nhi va dong mach phdi phong cing, cdc cam thu cing gian bén phat
xung ngan chan su ting cao huyét dp do tang thé tich mau.

Ngugi ta thuc nghiém truyén 300 ml mau cho chd nguyén ven, huyét 4p chi tang
15 mm Hg. N&u truyén cho ché da bi khu cac cam thu 4p dong mach, huy3t 4p tang
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50 mm Hg. Néu truyen cho ché da khu nét ca cam thy cang gian 6 tam nhi va dong
mach phdi (cam thu vang ap thdp) thi huy&t ap tang thém t6i 120 mm Hg. Nhu vay
la cac cam thu vang dp thap (6 nhi va d.m. phdi) tuy khong phat hién duoc tinh hinh
ap suat 6 dong mach h¢ théng (tic & dai tudn hoan), nhung chang phat hién su tang
ap o vang ap thap do ting thé tich mau, va ching phéi hop véi cac phan xa tir ving
ap cao cda tudn hoan h¢ thdng,tao thanh mot t6ng thé hé thdng phan xa ¢ hiéu luc
cao ki¢m soat huyét ap.

Phdn xa nhi-than tkc phan xa thé tich: Tang luong mau vé tim lam ciang phong nhi,
¢6 tac dung phan xa tang thai nuéc qua hai dudng nhu sau: (1) mgt la cing phong nhi
gay gian ticu dong mach dén than, lam ting ap sudit mao mach cau than do d6 tang
loc cau than, ting thai nudc; (2) dudng tdc dung thi hai la tin hi¢u tu nhi lén viang
dudi doi lam giam bai tiét hormon chéng ni¢u, do d6 cing ting thai nudc duong than.
Hai tac dung nay lam giam thé tich méau, qua d6 ngan can sy ting huyét ap.

Phdn xa Bainbridge: Tang ap suat nhi lam tang nhip tim, mét phan do cang gian
nat xoang, kich thich ndat xoang dan nhip tim, phian nia do phan xa Bainbridge: tin
hicu vé qua day mé tau (day vagus soi vé) téi hanh nio thi phat tin hiéu ra, qua day
m¢é tdu (soi ra) va day giao cam lam tang nhip tim va tang luc co tim chéng lai su

mau nhi.
3.2.6. Tac dung cta thiéu mau nio

Phan trén néi d€n vai tro cac cam thu ap, cam thu héa, cam thu ving ap thap déu
[ cic co quan cam thu ndm & tuln hoan ngoai vi. Ngoai ra chinh trung tAm van mach
O than nio néu thi€u méau dén nuoi dudng, cing phét xung lam ting huyét ap h¢ thdng.
Nguoi ta cho la mau dén it, cham thai CO,, la yéu té kich thich giao cam manh. Cing
¢6 the acid lactic va cac acid khac tich tu da kich thich trung tam van mach. Phan dng
nay goi la su dap ung do thi€u mau than kinh trung uong (central nervous system
ischemic response). Day la mdt co ché€ dap ung giao cam rdt manh, nhung chi trién
khai khi huy€t ap tam thu thap dé€n muc nguy hiém la 60 mm Hg, tham chi dén 15 -
20 mm Hg. Do6i khi nguodi ta goi phan dng nay 1a chi€n hao bao vé cudi cung.

3.2.7. Céc khia canh khéac cua vai trdo than kinh diéu hoa huyét dp

Co xuong: Cac phan xa cam thu ap va cam thu hoa khong nhiing chi kich thich hé
giao cam co mach ma con thong qua trung tdm vin mach va chat ludi gui xung dong
dén co va day than kinh co xuong. Pic biét co bung ting truong luc, ddy mau chda
trong cac mach bung vé tim. Pap tdng d6 goi la phan xa ép bung. Nhiing ngudi liét co
bung thuong bi nhiing con ha ap.
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Khi van co manh, co co, chén ép manh cac mach méu, tic dung d6n mau vé tim.

Song ho hdp cua huyét dp: Tri s huyét ap cé dao dong theo chu ky thd do nhicu
tac dung: (1) xung dong lién trung tam, tu trung tdm thd sang trung taAm van mach;
(2) ap suat trong nguc am thém trong thi hit.vao 1am ting lugng mau vé thit trai; (3)
kich thich céc cam thu cang gian 0 nhi. Cac tic dung trén day la da dang, nhiéu mat,
¢ the cung hudng hoac nguoc hudng tuy loai dong vat, tuy ca thé va tuy lac.

Cidc song dai han khdc cua huyét dp: Nhitu tac gia da mo ta nhi¢u loai soéng dao
dong cua nén huyét ap trong chu ky dai. Cé thé ké séng truong luc van mach (séng

Mayer, song p), song phan xa cam thu 4p, cam hda, song dap dng thi€u mau nao, v.v.

3.3. CO CHE DAI HAN PIEU HOA HUYET AP DO VAl TRO THAN

Khi huyét ap dong mach c6 bi€n d6i cham va kéo dai nhi¢u gio, nhicu ngay, co ché
than kinh mat din hiéu luc di¢u hoa tri s6 huyét ap. Thay thé vao do, than s€ phat
trién dan vai tro chu yéu kiém soat huyét ap dai han hang tuan, hang thang.

3.3.1. Hé than-thé dich diéu hoa huyét ap dong mach

Heé than-dich than thé, goi tét 1a hé than-thé dich, 1a mot hé thdng rat don gian
trong dicu héa huy¢t ap. Khi co thé c¢6 dich ngoai bao nhiéu qua thi huyét ap tang.
Huy¢l 4p cao tac dung truc tiép lam than bai xuét luong dich thua, huyét ap lai tro
vé binh thuong.

Huyél 4p chi can ting vai milimect thay ngan thi lugng nudc bai xuit qua than ¢
thé da tang gap doi d¢ diéu chinh lai. D6 1a hién tuong bai niéu do dp sudt. Dong thoi
mudi cang bai xuat theo, goi 12 bai xudt natri do dp sudt (pressure diuresis, p. natriuresis).

O loai nguoi, hé than-thé dich kiém soat huyét 4p 1a mot co ché co ban cua qua
trinh diéu hoa huyét dp dai han.

Bai niéu do dp sudt la hién tuong co bdn trong diéu hoa huyét dp: Hinh 3-5 biéu
dién kél qua thuc nghiém cho thdy sy bai ni¢u do 4p suidt la mot co ché rit co ban
dieu hoa huy€t ap. Do thi ¢é dang hinh ma (exponential), goi la do thi bai ni¢u, hoac
do thi chic ning than, cho thay  huyét 4p 50 mm Hg khong bai niéu, 0 mic 100 mm
Hg la huyct ap binh thuong va thé tich bai niéu binh thudng, véi huyét ap 200 mm
Hg bai ni¢u nhiéu gdp 6 dén 8 lan. Vi¢c bai xuét natri cing tuong tu. Thuc nghiém
khéc trén ché da khu cdc co ché than kinh phan xa diéu hoa huyét ap, cho thiy truyén
lugng dich lai gay tang huyét ap, song song voi tang bai ni¢u, tang luu lugng tim. Sau
thoi gian thai lugng nudc 16n ba thong so trén lai déu trd ve binh thuong. Thuc nghiém
trén da ching minh vai tro co ban caa than diéu hoa huyét ap.

Néu luong dich thu nhdp, cing nhu chitc ndng thin déu van git mitc binh thuong,
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thi div tdng sicc cdn ngoai vi ciing
_khong lam ting huyé't dp dai han:

8x
C6 mdt phuong trinh co ban cua
huyét 4p: huyét ap P bang luu s
luong tim Q nhan vai sdc can R. g,éb
. A o > N ! b
D6 la mét bién thé cia cong 2R’
, . . NN
thac Poiscuille va viét nhu sau: e t
- i
P=QxR 3§,
X <‘$’ 2l
Duong nhién la néu sdc can i\\é'& A
ngoai vi toan than tang cap tinh ~
thi huyét ap tang ngay. Nhung O 20 40 60 60 foo 120 140 %60 180 200
sau d6, néu than vin hoat dong Ap sudt Hng mach (mm Hg)

binh thuong thi mic dau sdc can \ e o L
L. . Hinh 3-5. Mdt d6 thj dién hinh bi€u dién sir bai ni€u do ap suit
ngoai vi toan than tang, huyet s 4o dong mach). Do thi dang hinh mé, xdy dung tir 3 lidu
ap dai han lai quay vé tri s& binh thye nghiém vé&i than tich rdi khdi cor the, duoc ti€p mau dudi
thuong trong khoang mot ngay. ap sudt cao trén muc binh thudmg. Khi 4p sufit t&i 200 mm Hg,
Nhu th& 1a vi than da dap dng thé tich bai niéu gip 7 - 8 1in mutc binh thudng.

"ting bai ni¢u va bai natri do 4p suit" cho dén khi huyét ap trdé vé binh thuong.

Tdng thé tich dich lam ting huyét dp. Co ché te diéu hoa: Tang thé tich dich ngoai
bao lam tang huyét ap qua co ché€ trinh bay 6 hinh 3-6. Co ch€ gom c6 6 budc, mbi
budc trudce la nguyén nhin gay nén budc sau thanh qua trinh 6 budc sau day: (1) tang
thé tich dich ngoai bao; (2) tang thé tich mau; (3) tang ap sudt mau tinh mach vé tim;
(4) tang luong mau tinh mach ve tim; (5) tang luu lugng tim, yéu t6 nay cudi cing
lam (6) tang huyét ap.

Chu y la su tang luu lugng tim gay ting huyét 4p qua hai dudng truc ti€p va gian
ti€p. Puong gian ti€p 1a qua su dieu hoa luu lugng mau tai chd 6 mo. Tac dung gian
ti€p dugc giai thich nhu sau.

Ta da biét rang khi ¢4 dong mau qua mo, néu du thita mau thi mach 6 mé do co
nho lai dé lam giam luu luong tré vé mdc binh thuong. D6 1a hién tuong tu diéu hoa,
diéu d6 don gian nghia la mo tu minh diéu hoa luu lugng mau nudi minh. Khi thé tich
mdu tdng lam tdng luong mau dé€n mdi loai mo, thi co ché tu dieu hoa giy co mach 6
toan than thé, do do tang sdc can ngoai vi toan than, cudi cung tang huyét ap.

Y nghia ciia mudi trong so do thin-thé dich ditu hoa huyét dp: Khong chi ¢é thé
tich dich di¢u hoa huyét dp nhu trén da néi, ma mudi cing rat quan trong vi than thai
nudc dé va nhanh, con mudi thudng tich tu trong than thé khé thai ra hon. Mudi gian
ti€p lam tang thé tich dich ngoai bao vi hai 1&: (1) khi co thé du mudi, nong dd osmol
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Hinh 3-6. Sdu budc ctia qua trinh ting thé tich dich ngoai bao lam
tang huy¢t dp. .
Luu ¥ & ting lru lwong tim ¢d tic dung gy ting huy&t dp do hai dudng:
: '(i) truc ti€p, (2) gidn ti€p qua tang strc can ngoai vi toan than.

(osmolality) cua thé dich tang, kich thich trung tam khat, gay udng nhi¢u lam tang thé
tich dich ngoai bao; (2) ting nong dd osmol dich ngoai bao kich thich co ché dudi doi
-hau yén 1am ti€t hormon chdng niéu gidt nudc lai co thé (ting tai hap thu 6ang than).
Két qua cudi cung 1a mudi 1am tang huyét ap.

Bénh ting huyét dp do ting thé tich dich ngogi bao: Bénh nay con goi la "tang huyét
ap ganh nidng thé tich" 13 m6 hinh rat t6t dé hiéu vai tro sinh ly cta co ché than-thé
tich dich trong diéu hoa huyét ap. Bénh ting huyét dp ganh ning thé tich nghia la
bénh tang huyét ap do tich tu qui nhi¢u dich ngoai bao trong co thé. Ngudi ta thuc
nghiém trén cho cit bo 70 phin tram khdi than lam giam kha néng thai mudi, huyét
ap chi tang 6 mm Hg. Cho ché uong nudc mudi, cho thiy khat phai uéng gap 4 luong
binh thudng, huyét ap ting chung 40.mm Hg. Sau 2 tuln lai cho udng nudc tring 2
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ngay thi huyét 4p lai binh thudng. Cudi ciing lai cho udng nuéc mudi thi lai ting huyét
ap. Thyc nghiém da ching minh co ch€ ganh ning thé tich. Nhigu loai thuc nghiém
da ching minh néu gay bénh tang huyét ap ganh ning thé tich kéo dai thi bénh cang
thay doi c6 nhiéu chi ti€t phic tap chu yéu do "co ché tu dieu hoa dai ngay". Sau thai
gian dai thi mot s6 co quan cam thu (receptor) thich nghi va "dat lai di€m chuan”
(reset) nén 6 nhiing giai doan sau cua bénh c6 vai thong sé trd lai binh thudng.

Bénh aldosteron, tic b¢nh u vo thuong théan ti€t nhiéu aldosteron gay & mudi nudc,
1a mot loai bénh tang huyét 4p ganh ning thé tich.

3.3.2. Hé renin-angiotensin diéu hoa huyét dp

Ngoai co ch€ dieu hoa thong qua thé tich dich ngoai bao vira ndi 6 phan trén, than
con ¢6 mét co ché nira rat manh diéu hoa huyét ap, d6 1a hé renin-angiotensin.

Renin la mét protein men phan ti nho dugc than giai phdng ra khi huyét ap rat
thap. Renin tic dung nhiéu mit nang huyét ap tit mic thap tré vé binh thuong.

Thanh phiin hé renin-angiotensin va cdc budc diéu hoa huyét dp: Renin dugc tong
hop tai t€ bao canh cdu than ndm 6 vach tiéu dong mach dén (afferent) ngay sat cau
than. San phdm t6ng hop dugc du trit dudi dang khong hoat dong la prorenin. Khi
huyét ap sut, cac phan dng trong than lam tich moét s6 phan tu prorenin, giai phong
renin. Lugng 16n renin réi than vao mau tudn hoan, mot lugng nho renin 6 lai trong
dich cua than va c6é nhiéu chic niang trong thén.

Renin 12 mot men, khong ¢6 tic dung 1am co gian mach. Hinh 3-7 cho thdy renin
tic dung nhu méot men d6i véi mot protein huyét tuong c6 ban chat globulin goi la co
chit renin hay 12 angiotensinogen. T4c dung men-co chdt d6 giai phéng ra mot peptid
c6 10 gbc acid amin goi 1a angiotensin I. Angiotensin I ¢6 tic dung co mach nhe nhung
khong c6 ¥ nghia chic ning diang ké d6i v4i tuan hoan. Renin ton tai trong mau 30
phut dén mot gio d€ tao angiotensin 1.

Chi vai gidy sau khi hinh thanh, phan tu angiotensin I da tach bo hai acid amin dé
tao thanh angiotensin II 1a peptid c6 8 g6c acid amin. Phan ng nay xay ra 6 cic mach
nho cua phdéi dudi su xic tac cua men chuyén (converting enzyme) c6 6 mé mach phdi.
Angiotensin II tic dung co mach cuc manh va con cé tac dung khéac 1én tudn hoan.
Nhung né chi ton tai trong mau chiing mdt hai phut vi bi khi hoat nhanh chéng do
nhiéu loai men cia mau va cua mo goi tén chung la angiotensinase.

o) mau, angiotensin IT ¢4 hai tac dung chinh 1am tang huyét ap: (1) thit nhdt la gay
co mach nhanh chéng va manh mé cac ti€u ddong mach, va co tinh mach cé mic do.
Co mach lam ting sdc can ngoas vi va dua huyét ap vé muc binh thudng. Ngoai ra, co
tinh mach thic ddy mau vé tim 1am ting sitc bom cua tim; (2) tdc dung thié hai 1a lam
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Hinh 3-7. Co ch€ renin-angiotensin gdy co mach di®u hda ap sut dong mach (HA).

T

gidm béi xudt mudi nudc, d6 )a tac dung qua than. Nho vay tang thé tich.dien ngoai
bao, l1am huyét ap tang dan.tu tit hang gio hang ngay. Tac dung dai han d6 qua thé
tich djch ngoai bao, l1a manh hon tic dung co mach cap tinh trong viéc nang huyét ap
trd vé binh thudng.

Hé renin-angiotensin tac dung manh dua huyé&t 4p vé binh thuong sau khi mit méau
nidng, do d6 ¢ thé citu sdng, dic biét trong sdc tudn hoan.

Luu ¥ 13 hé nay cin chimng 20 phiit dé phat huy hét tac dung tdc 13 rat chiam hon
phan xa than kinh va hé giao cam.

Angiotensin lam thdn giit muéi va nudc. Co ché dai han quan trong didu hoa huyét
dp: Angiotensin tac dung 1am than git mudi va nudc do hai cach: (1) truc ti€p lén
than gly gid mudi va nudc; (2) lam vo thugng than ti€t aldosteron, 12 hormon lam

tang tai hdp thu mudi nudc & Ong than.
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Trén day la hai tdc dung gilt mu6i, nudc ciia angiotensin. Co thé muén duy tri
can bing thi phai tdng dao thai mudi va nudc biing cdch tdng huyét dp. Do d6 khi
¢6 nhiéu angiotensin trong mdu thi co ché& dai han than - thé dich phai tu déng
"dat lai di€m chudn" cia huyé&t 4p 1én mudc cao hon binh thudng.

Co ché angiotensin tdc dung lén thdn giZ mudi va nudc: angiotensin cé nhiéu
mat tdc dung lén than. Tdc dung quan trong nhat c6 1& 1a gy co mach than do d6
gidm luu lugng mdu qua than, gidm lugng dich loc, ting tdi hdp thu dich & éng
than.

Kich thich bai tiét aldosteron gdy gi nudc va mudi do thdn: angiotensin la mét
chat manh diéu hoa bai tiét aldosteron, chdt nay lam 6ng than tdi hap thu natri.
C4 tac dung truc tiép 1an tdc dung gidn tiép clia angiotensin déi véi than déu la
quan trong trong diéu hoa dai han d61 véi huyét 4p. Tuy nhién cé 1& tdc dung truc
ti€p manh hon gap ba bén lan.

Tém lai, hé Renin - angiotensin la mot co ché diéu hoa dai han d8i vdi huyét
ap do nhiéu mit tac dung: truc ti€p co mach than thé, ciing nhu tdc dung gidn tiép
lén than. Tdc dung than la qua con dudng gidm loc ciu than, lai ¢6 con dudng
aldosteron lam ting td4i hdp thu 6ng than git mudi va nude.

He¢ renin - angiotensin gitZ huyét dp binh thuong mdc ddu muc thu nhén mudi
dao déng manh: C6 1& chidc ndng quan trong nhit cda hé renin-angiotensin la
duy tri 6n dinh thé tich dich ngoai bao va huyét 4p, mic dau tuy hoan cdnh con
ngudi ¢é ldc &n rdt it mudi, cé lic rdat nhiéu. C6 thé in lugng muéi nhiéu gdp
50 lan binh thusng ma huyét dp chi tdng khong qud 4 dén 6 mmHg. Nhung néu
hé renin - angiotensin bi phong bé& thi lugng mudi néi trén lam huyé&t dp ting
thém 50 dén 60 mmHg. Co ché "diéu khién ngugc’ (tdc feedback) tu dong duy
tri huyét dp nhu sau. Mudi lam tdng dich ngoai bao, rdi tdng huyét dp, diéu dé
lam tdng luu lugng mdu qua thdn, do dé gidm bai tiét renin khién cho thian gidm
gilt mudi nudc, dich ngoai bao gidm dan vé binh thudng, huyét dp tré vé gan
binh thudng.

3.4. CAC YEU TO THE DICH KHAC ANH HUGNG DPEN HUYET AP

Khi huyét dp gidm, ving dudi do6i ting bai tiét vasopressin con cé tén goi la
hormon chéng bai niéu (ADH, antidiuretic hormone). Goi 1a hormon chéng bai niéu
vi né tdc dung tdng tdi hdp thu & 6ng than, qua d6 lam gidm bai niéu. Con goi 1a
vasopressin vi ¢6 tdc dung truc ti€p gy co mach lam ting sdc cdn, ting 4p suidt
trung binh (vaso nghia 14 mach, pressin la ting 4p).

Trong céc yéu té thé dich gay giéh mach ¢6 bradykinin la peptid ¢6 trong mdu va
cac thé dich. N6 dugc kallikrein (c6 sdn trong mau) hoat héa giy gidn mach va tang
tinh thAim mao mach dan tdi gidm 4p. Histamin c6 & hau hét cdc md trong co thé va
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¢ tac dung gidn mach, tang tinh thim mao mach, gy giam ap. Cac prostaglandin c6
0 hau hét cic mo, ndi chung cé tac dung gian mach tang tinh thim mao mach, mot
s6 loai c6 tac dung co mach, nong do ion Ca** gay co mach, cic ion K*, Mg™* gay
gian mach. Nong do oxy thdp va carbon dioxid cao gay gian mach.

3.5. CACH NHIN TONG HOP VE MOT HE THONG NHIEU CO CHE PIEU HOA HUYET AP

Di¢u hoa huyét ap khong don gian chi la tic dung lén ap suat mau dong mach ma
‘12 sy tich hgp (integration) cac tac dung da dang, nhiéu mat, nhiéu co ché€ lién quan
dén cac chiic nang nhiéu co quan, cac tac dung khong riéng ré ma tuong tac lén nhau,
phdi hop 1an nhau, dé duy tri huyét ap, ding phé véi nhiing bi€n dong tdc thoi cing
nhu thich nghi véi bi€n ddi rat lau dai cua tudn hoan.

Hinh 3-8 1a so d0 tdm co ch€ diéu hoa huyét ap do Guyton tdng hop (1980) va
chia 1am ba nhém 13: nhom ki€m soat nhanh, nhém trung gian va nhém diéu hoa dai
han.

1
N I
3 11- 1
N .
“ﬁ w'\Ql
]
N
T BN
o=
¢ 74 3:
RER Y
6-<
S 1S
PEEIRY
L 419,
4! .
N 3_ < Chuyén chit
IN ek
X e : qua 1hank
O o 501 s 4 663zl 24 81624816 mao mach
——— -~ -

v
Gig

Gy Phat Ngiy
Thé; gran Sau Ju€ HA ‘b/e"ﬁ/ dong gt ngor
-Hinh 3-8. So &b bitu dién gin diing céc co ché didu hda huyét 4p vao céc khodng
thoi gian khic nhau sau khi 18i loan huy&t 4p. Luu ¥ hiéu iwc rdt cao cta co ché thanthé dich

bt ddu phit huy sau vai ngay (twr liéu tong hop clia Guyton, xut ban 1980):
¥: co mach do renin-angiotensin.

Nhém cac co ché kiém sodt huyét 4p nhanh trong gidy phut

D6 la ba co ché: (1) dieu khi€n nguoc (feedback) cam thu ap; (2) thi€u mau than
kinh trung uong, va (3) cam thu hoa. Ba co ch&€ nay dap dng chi trong vai gidy, dua
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huyét 4p trd 1én, c6 khi cdp t6c dua l1én muc tSi thidu dé séng con vi dong méu nudi
nio khong thé dimng qué-4 phit. Cic co ché nay gay co tinh mach don méau veé tim,
lam ting hiéu lyc tim, co.ti€u dong mach ngin mit méu ti€p. T4t ca déu nhim dua

ngay huyét 4p lén dé€ sOng.

Nhém cdc co ché thai han trung gian

Ba co ch€ sau day, phai vai phit sau bi€n dong huyét ap cip tinh, mdi phat huy
hiéu luc (Hinh 3-8): (1) co ch€ co mach reﬁin-angiotensin; (2) co ch€ gidn mach do
b1 cang ra (stress relaxation), va (3) chuyén chat dich qua thanh mao mach (véo long
mao mach 1am tang thé tich mau tudn hoan). Ba co ch€ trung gian nay phét huy t6i
da hiéu luc sau 30 phit dén nhiéu gid hodc nhi€u ngay, thay thé€ cho cic co ché than
. kinh s0m luc dau. Dén giai doan nay co ché than kinh thuong mét moi kém hiéu luc.

Nhoém cac co ché& dai han

C6 hai co ché: (1) co ché than-thé tich mau (ciing goi la co ché than-thé dich) phai
vai gio sau moi dap tng dang ké, nhung co ché nay ton tai lau dai mai; (2) co ché
aldosteron phat huy sau vai gid, c6 nhiéu tuong tac véi hé renin-angiotensin va vai co
ché than-thé dich. o

Co ché€ téng hop diéu hoa huyét 4p trén day chi m6i mo ta rat tom tit, di tu dap
Gng than kinh cdp cdu tdc thoi ngay mot vai gidy dau, qua cac phan ing ¢6 thdi han
trung gian, dén qua trinh dai han hang thang, hang niam vdi co ch€ than-thé dich. Co
ch€ dai han nay c6 rdt nhiéu tuong tdc voi hé renin-angiotensin-aldosteron, vdi hé
than kinh va véi nhiéu yéu t6 khac, cung tac dong 1én mét co thé.

i

SINH LY TUAN HOAN TINH MACH

Trudc day nguoi ta cho tinh mach don gian chi 1a con dudng din mau di qua dé vé
tim. Nhung nay da r6 tinh mach c6 nhiéu chdc niang cén thi€t cho tudn hoan. Pic biét
quan trong la chdc ning chida mau, nhit 1a chdc ning ddy mau gép phin diéu hoa luu

luong tim, con goi la chidc ning bom cua tinh mach.

1. AP SUAT TINH MACH O TRUNG TAM (NHI PHAT) VA 0 NGOAI VI

Ap suit nhi phai thudng goi 1 ap suit tinh mach trung tam. Bién d6ng .4p sudt 6
d6 anh huong dén toan hé tinh mach.
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Ap suit nhi phai la két qué clia can biing gita lugng mau bom ra khéi nhi phai,
va xu th& miu ti mach ngoai vi vé nhi phai.

Ap sudt nhi phai gidm khi tim bom khée. N6 tang khi: (1) tim bom y&u (suy
tim), (2) ting thé tich mdu; (3) ting truong luc nhitng tinh mach to, gay ting 4dp
tinh mach ngoai vi, va (4) gidn cdc tiéu ddong mach lam ting lugng mdu sang tinh
mach. Cho nén diéu hoa 4p sudt tinh mach 1a lién quan chit ché vdi diéu hoa luu
lugng tim.

Ap sudt nhi phai binh thudng x4p xi bing khong (0mmHg) tic 1a bing dp suat
khi quyén. Ap sudt dé tang khi: (1) suy tim ndng, (2) truyén mdu luong lén. Gidi
han dudi cia d4p suat nhi phdi la -3 dén -5 mmHg, khi mdu vé tim it ma tim dap
manh, thi du khi mat mdu ning. Pé 1a mic 4p sudt 16ng nguc bao quanh tim.

Céc séng a,c va v dién bi€n 4p suat nhi phai va ving tinh mach trung tam da
néi ¢ doan 3, bai chic ndng bom madu cda tim.

1.1. SUC CAN TINH MACH VA AP SUAT TINH MACH NGOAI VI

Khi cdc tinh mach 16n gidn rong thi ¢ d6 khong c¢é sdc cdn. Tuy viy trong co
thé c6 nhiéu chd bi can trd lam tang 4p sudt lén cao hon nhi phéi chiung 4 dén 6
mmHg, thi du chd gdp tir cdnh tay vao sudn, chd cé tang bung ép.

Khi nhi phéi ting 4p lén trén OmmHg, mdu dén lui lam phdng cdc tinh mach
16n (thi du trong suy tim). Ap sudt trong héc mang bung chirng 2 mmHg, nhung
c6 thé tang 1én 15 dén 20 mmHg trong mang thai, u 16n, .tran dich mang bung.
Lidc nay cdc tinh mach chi ting 4p va phéng.

1.2. TAC DUNG AP SUAT THUY TiNH VA VAN PE MUC SO KHONG DOI CHIEU
AP SUAT

Khi ¢6 mot lugng nudc, mat théang ¢6 dp sudt nhu khi quyén tie 1a OmmHg thi
& nugc d6 dudi sdu e xudng 13,6 mm cdch mit théang dp sudt nudc ting 1 mmHg.
Ap sudt do cot nude d6 goi la dp suat thuy tinh.

Khi mdt ngudi ding yén, dp suat nhi phdi 0 mmHg, ¢ ving bung dp sud't
cao hon +20 mmHg, ngang dui hon + 40mmHg va dudi chdn hon + 80 mmHg
dén 90 mmHg. P6 1a do dp sudt thuy tinh. Ap sudt cdc tinh mach chi thudng
bing 4p sudt thuy tinh céng thém nhiing sic can do cdn trd dong mau doc dudng.
Ap sudt tinh mach & so 1a 4m vi § trén tim va so cing. Mot dng dung 1a trong
phau thuat néu mé xoang tinh mach & so, 4p sudt 4m cia mdu & dé hit khi vao
gay bot khi trong tim, c6 thé chét ngudi.

Ap sudt dong mach & chan khi ding la cao hon & tim ngang tim, nén théng
thudng do huyé&t 4p dong mach 1a 6 canh tay, tu thé ngdi hay ndm. '

Po 4p sudt tinh mach ngpai vi can loai bé yéu t& 4p sudt thuy tinh do chiéu cao
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cdt mdu. Mudn vay doan tinh mach dugc do phdi ndim ngang tdm ché 4p sudt bing
0 ho#c dao dong khong qud 1 mmHg. Dé 14 chd van ba 14 (van nhi th4t phai), diém
dé goi la diém d6i chiu dé do 4p sudt. D6 1a noi dp sudt rat 8n dinh quanh s6
khéng, do tdc dung diéu khién ngugc (feedback) cia tim tic 1a do mdu vé nhiéu
thi that bom manh 1én, mdu vé it thi that bom yéu di.

Khi ndm ngira, van ba 14 ¢ quang 60 phan tram bé day nguc ké tir lung trd 1én,
dé 1a mutc s6 khong dé d6i chiéu dp sudt.

Huyét 4p dong mach cé tri sé cao nén viéc xdc dinh "mic s6 khong d6i chiéu”
khéng can chiat ché nhu do 4p sudt tinh mach.

1.3. VAN TINH MACH VA BOM TINH MACH POI VOI AP SUAT TINH MACH

Né&u khéng cé cdc van tinh mach thi hidn la 4p sudt thuy tinh lam cho dp suit
tinh mach & chan luén luén cao hon 90 mmHg & tu thé ding. Nhung trong long
tinh mach c6 van dua mdu di mét chiéu vé tim. Khi cit dong chan nhu di bd, co ép
tinh mach, mdu bi dén vé tim. Tdc dung dé goi 14 "bom tinh mach" hay "bom cia
co". Bom d6 khién ¢ tu thé dung, 4p sudt tinh mach ¢ mdce dusi 25mmHg.

Ping yén lau thi d4p sudt thuy tinh 1én 90 mmHg khi&n dich thodt khéi thanh
mao mach, c6 thé mat 15 dén 20 phan tram thé tich mdu sau 15 phit ditng rat
yén ling.

2. CHUC NANG CHUA MAU CUA TiNH MACH

Tinh mach c6 tinh gidn né cao, thanh mach nd phinh nén cé t6i 60 phan tong
luong mdu cha hé tudn hoan 1a ndm trong hé tinh mach.

Khi huyét 4p tut (nhu mat mdu) cdc phdn xa phdt sinh tif xoang cdnh va céc
vung cdm dp khdc, dua tin hiéu lam co cdc tinh mach, dén mdu vao tuidn hoan.
Binh thudng c¢6 thé m&t téi 20 phan trim téng lugng mdu ma chic ning tuan
hoan van binh thudng nh& chic ning chita mdu cia hé tinh mach.

Cac noi chita mau déic hiéu la nhirng khu vue ¢6 site chita 16n va ¢6 tinh gidn
né cao: (1) ldch 1a mot noi chita mdu, khi can ¢6 thé dua 100ml méu vao tuan hoan;
(2) cdc tinh mach bung dua duge 300 ml mdu; (3) gan dua duge hang tram mililit;
(4) cdc xoang tinh mach dudi da cling dua dugc hang tradm mililit. Tim va phéi
khéng goi chinh thic la noi chita méu, nhung ciing ¢6 lic lam chic ning dé6. Khi
¢6 xung déng giao cdm, tim thu nhé dua thém 50 d&n 100 ml mdu vao dong tuan
hoan.

Lich 1a mét noi chia héng cau, c6 hai ving chia mdu riéng ré 1a xoang
tinh mach va tuy ldch (pulp), cdc mach mau nhé dua m4u vao thing xoang tinh
mach. Xoang cé thé gidn phinh ra nhu cdc phan khéc cia hé tinh mach, gian nhu
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vay chita dugc mau toan pnan. Tay ldch 1a kho chia 16n git héng cau du dusi dang
m&u c¢6 nong dé cao hdng cau. Khi c6 kich thich giao cdm thi ldch co dua hong cau
ra tuan hoan.

3. DONG MAU TINH MACH VE

Nhiéu thuc nghiém céng phu gan day dung phuong tién tinh xdo nghién cdu
tuan hoan tinh mach cho thay dong tinh mach vé (luu lugng vé tim) lién quan chit
ché véi dp sudt trong nhi phdi. Lién quan dé dugc biéu dién bing d6 thi dugc.goi
14 do thi tinh mach vé, d6 thi nay xdc dinh lién quan gitta tri s6 luu lugng mdu
tinh mach vé tim va tri sé 4p suat nhi phdi, trén dé thi luu lugng & truc tung va
4p suat & truc hoanh.

Binh thudng, 4p sudt nhi phadi bing khong (biing 4p suat khi quyén) thi luu lugng
vé bang 5 lit/phut. ap suat nhi phai gidam xudng tri sé am tit -2 dén -4 mmHg thi
luu lugng vé tang dén mic t6i da. Ap sudt nhi phai du ha thdp nita (4m nda) luu
lugng vé ciing khéong tdng, dé thi di ngang goi 1a dudng cao nguyén (plateau). Ngus
ta giai thich dudng cao nguyén la do dp sudt 4m cé tdc dung hiit, lam xep tinh
mach, cdc thanh tinh mach bi hit dp vao nhau khi di vao 16ng nguc. Khi dp suit
nhi phéi tang dan thi luu lugng mau tinh mach vé sé gidm dan theo dudng thiang
(tuyén tinh). Duong dé cdt truc hoanh ¢ diém +7 mmHg. Piéu nay ¢6 nghia la khi
ap suat nhi phai biang +7 mmHg thi luu lugng tinh mach vé bing khéng va tuian
hoan nging & moi khu vuc ciia cdy mach m4u.

Tri s6 +7 mmHg 1a dp sudt trung binh hé théng dua mdu vé (mean systemic
filling pressure) ¢ ngudi binh thudng. Ngudi ta dinh nghia khdi niém d6 1a luc trung
binh ddy mdu & tudn hoan hé théng tré vé tim va viét tit la MSFP. D6 ciing 1a tri
s6 dp suat do duge & bat ky diém nao cia tudn hoan hé théng, khi mau hoan toan
ngung chdy trong hé mach. Tri sé ciia MSFP ting theo thé tich mdu trong co thé,
va tdng khi kich thich giao cam.

Ngudi ta dd xay dung cdng thic tinh luu lugng mdu vé VR (venous return,
lit/phiit) béing hiéu ctGa 4p suat trung binh hé théng dua mdu vé (MSFP, mmHg)
trir 4p suat nhi phai RAP (right atrial pressure, mmHg), t4t ca chia cho sitc can déi
v¢i mau tinh mach vé RVR (resistance to venous return, mmHg/lit/phit). Céng thic
nhu sau:

MSFP - RAP
RVR

Véi ngudi binh thudng, nhu trén di néi, MSFP bing 7 mmHg, 4p suit nhi phai
biing 0 mmHg, stic can tinh mach 1,4 mmHg/it/phdt. Thay tri s8 vao cong thic ta

VR =

<CO:
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VR = = 5 lit/phut

Luu luong mau vé tim ding bing Juu lugng tim bom m&u di trong diéu kién sinh
ly binh thutng.

Nhirng diéu néi trén day hién nay la kién thic Iy thuyét nhiéu hon 1a da ¢6 dng
dung thuc hanh.

SINH LY VI TUAN HOAN

Vi tuan hoan hay tudn hoan mao mach la noi thuc hién cu thé nhat va hiéu
luc nhat nhitng muc tiéu cudi cung cua tudn hoan mdu la: dem chat dinh dudng
dén cho mé va lay di cdc chat thai cua té& bao. Cdc thanh mong cia mao mach
la noi truc ti€p trao déi cdc chdt gita mdu va dich ké la dich bao quanh va

nuo6i té bao.

1. CAU TRUC CUA HE MAO MACH

Mbi co quan ¢6 mot mang vi tuan hoan dic biét, phu hop véi nhu ciu riéng cua
minh. Thudng déng mach nudi cd quan chia nhdanh ti 6 dén 8 1an thanh tiéu dong
mach ¢é dudng kinh trong duéi 20 micromet, nhanh cyéi cing chuyén mdu vao mao
mach.

Toan than thé ngudi ¢6 chung 10 ty mao mach véi mot dién tich trao déi chat
chung 500 dén 700 mét vudng (dé 1a xap xi dién tich mét san béng dd). Nhu vay
bat ky té bao hoat dong chic ning nio cing ¢6 mét mao mach nudi né khéng cach
xa qua 20 dén 30 micromet.

Mau tur tiéu dong mach, qua ti€éu dong mach tan cung, roi vao mao mach. Mdu
chay suét mao mach sang tiéu tinh mach, cdc tiéu tinh mach tu lai thanh tinh
mach, cudi cing mdu vé tim.

Tiéu dong mach ¢6 16p co khée c¢6 thé lam cho dudng kinh mach thay déi gap
nhiéu lan, con ti€u dong mach tan cung chi ¢é it soi co tron vong quanh mach
tung cho, cdc sgi cd tron rai rdc nay dude tugng trung ¢ hinh 3-9 biing cdc cham
den. Khi tiéu dong mach tan cung bat dau théng vao mao mach, ché dé thusng
¢6 moét sgi co tron bao quanh ché bdt dau mao mach. D6 1a co vong trude mao
mach cé chic ning mé déng 161 vao mao mach.



THANH MAO MACH

Thanh mao mach rdt mdong
chi 0,5 micromet, gom mot 16p
té& bao ndi mo, phia ngoai boc
mang nén. Duong kinh mao
mach tit 4 dé€n 9 micromet via
du cho mot hdng cau ép minh
kéo dai ra dé di qua.

LO MAO MACH

T lau ngudi ta van gia dinh
la thanh mao mach ¢6 nhiung
cdi "16" (pore) dé cdc chdt qua
lai gita long mach véi bén
ngoai mach. Nghién ciu gan
day cho thay dé 1a hai loai 161
di goi 1a khe va kénh. Loai 16
thu nhat la khe lién bao, d6 la
mot khe hep gitta hai té bao

Hinh 3-9. Mao mach.

Trén: cdu tric mang mao mach mac treo.
Du6t cfu tric thanh mao mach v6i hai loai 16",
ngi mod tiép gidp nhau. Tung & khe lén bao va kénh
lic khe bi 14p do mét manh

protein gin hai té& bao noi mo

dinh vao nhau, nhung réi manh d6 lai dat va dich lai chdy qua khe. Khe hep chi
chirng 6 dén 7 nanomet (1 nanomet = 10~ micromet = 10® milimet), tifc 1a khe hoi
nho hon dudng kinh phan tir albumin.

Loai "18i di" nia qua thanh mao mach, thuc chdt nhu sau. J t& bao ndi mé cé
nhing boc bao tuong (plasmalemmal vesicle). Boc d6 hinh thanh do thdm huyét
tuong va dich ngoai bao, né di chuyén ti ti trong t&€ bao noéi md va ngudi ta cho
rang (chu chua ching minh) né van chuyén cdc chit qua thanh mao mach. Ngugi
ta cing cho ring cdc boc dé hoa vao nhau tao nhitng con kénh (nhu con séng dao)
xuyén qua thanh mao mach dé dich va cdc phan tu to di qua dé. Nhiéu thuc nghiém
khac lai dd khién ta nghi rang loai boc va kénh khéng quan trong lam.

Du sao, ciing biét chdc chdn ring nhimng "16" thusng c¢é dac diém phu hgp vdi
nhu cau ctia co quan.

O nio, khe gita hai t& bao ndi mo rat hep nén chi dé lot nhitng phan tu rat
nho. Nguoi ta goi ddc diém dé 1a hang rao mdu néo.

O cau than c6 nhitng 16 bau duc goi 1a cia sé gilip cho su loc & cau than cé
cuong do cao.
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G gan thi khe rat rong, dé lot qua hdu nhu toan bé cdc chat tan, ké ca protein
_huyét tuong.

2. VAN MACH VA TRAO POI QUA THANH MAO MACH

2.1. VAN MACH VA CHUC NANG TRUNG BINH CUA HE MAO MACH

Mau khong chay lién tuc trong mao mach ma tung quang vai gidy hay vai phut
lai ngung réi lai chay. Nhu vay 1a do hién tugng van mach tuc la su déng md tung
ldce cua co vong trudec mao mach va su co gidn cia tiéu dong mach tan cung.

Diéu hoa van mach

Néng dé oxy ¢ mé 1a yéu t& quan trong nhat anh hudng dén viéc déng md cdc
mao mach. Khi can tiéu dung nhiéu oxy va chat dinh dudng thi mao mach md lau
thoi gian hon.

Chuc niang trung binh cua hé mao mach

b6 la cuong Ao trung binh cua luu lugng mdu qua mét mang mao mach, la dp
suat trung binh trong mang va la toc do trung binh ctia su van chuyén chat qua
thanh mao mach. Nhu vay la tirng mao mach thi hoat déong ngdt quang, nhung toan
bo mang mao mach thi hoat déong lién tuc.

2.2. TRAO POI CHAT GIUA MAU VA DICH KE

Khuyéch tan qua mang mao mach

Khuyé&ch tan ]a phuong thic quan trong nhat cia trao déi chit gitra huyét tuong
va dich ké. Khi mau chay trong long mao mach thi cuc ky nhiéu phan tir nuge va
cdc hat chat tan khuéch tdn qua réi lai khuéch tdan vé, di di lai lai qua thanh mao
mach tqo nén mot su pha tron lién tuc gitta huyét tuong va dich ké. Khuéch tan la
hién tugng phén tu nude va chit tan ¢6 van dong nhiét lam cho di chuyén ngau
nhién theo huéng nay réi lai déi huing khdac.

Cac chat tan trong mé c6é thé khuyéch tdn truc tiép qua mang t& bao khéng
can qua l6. Trong s6 nay c6 oxy va carbon dioxid, téc dé khuéch tdn rat cao. Nhitng
chat khong tan trong md nhu ion natri, glucose, v.v. thi khuéch tan cham.

Khuéch tan chit tan trong nuédec

Nhiéu chdt rat can cho co thé va tan trong nuéc nhung khong qua duoc mang
lipid cua t& bao ndi mé. Bé 1a nuée, glucose, cdc ion Na*, CI'. Tuy vay cdc chat nay
¢6 toc dd van dong nhiét rat 16n nén da di qua dugc cdc 16 cia mao mach 1a céc
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khe lién bao. Téc do khuéch tdn nhu vay nhanh gdp 80 1an van toc di chuyé\n tuyén
tinh clia huyét tuong doc long mao mach. Néi mot cdch khac, trong thoi gian mét
giot mdu di qua h&t mot mao mach. thi nudc trong huyét tuong giot mdu dé vdi
nude trong dich ké da du thi gid khuéch tdn vao, pha trén nhau, trao déi chat cho
nhau dugc 80 1an roi.

Kich thudc phan ti va 16

L6 ¢ mao mach tic la khe lién bao ¢6 chiéu réong 6 dén 7 nanomet. Nhu vay la
ching gap 20 1an dudng kinh phan tu nuée la phan tu nhé nhat trong cac chat di
qua 16. Phan ti loai to nhat la phan tu protein hoi to hon mot chit so véi duong
kinh 16. Con cdc chat khdc ¢6 dudng kinh trung gian nhu ion Na+, ion Cl-, glucose,
uré. Bang 3-1 trinh bay du liéu vé kich thudc phan tu va tinh thAm phan tu d6 qua
16 mao mach.

Bdng 3-1. TINH THAM TUONG DBOI (S0 VOI NUGC) CUA LO MAO MACH CO DOI
VOI CAC LOAI PHAN TU CO KICH THUGC KHAC NHAU.

Chat Trong lugng phéan tu Tinh tham

Nuéc 18 1,00
NaCl 58,5 0,96

Uré 60 0,8
Glucose 180 ‘ 0,6
Inulin 5000 0,2
Myoglobin 17000 0,03
Hemoglobin 68000 0,01
Albumin 69000 0,0001

Qua day ta thay tinh thadm vdi glucose chi bing 0,6 so vdi nudc, nhung tinh
tham cda 16 véi phan t albumin thi cuc nhé.

Ciing can biét 1a 16 ciia mdi loai md cé tinh thAm rat khac nhau. Ld mao mach
gan c6 tinh tham cao dén mic protein huyét tuong ciing thdm qua dé dang nhu
nude. Con mang cau than cé tinh thaim d6i véi nude cao gdp 500 14n mao mach cg
nhung mang nay lai khong dé lot protein vi tinh thAm vdi protein thi x4dp xi bing
cia mao mach co. Nhu vay la tinh tham cta 16 khong hoan toan mdy méc theo
kich thudc, ma mang tinh chon loc phu hgp vdi chic ndng mao mach tung mé.
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Hiéu néng dé va khuéch tan "thuc" qua mang mao mach

Mbt chat c6 téc dd khuéch tan "thuc" ti 18 thudn véi hiéu néng d6 chat d6 hai
bén mang. Nong d6 oxy trong mdu cao hon ¢ dich k& nén oxy khuéch tan tir mdu
sang dich ké. Thuc ra cdc phan t oxy, do vdn dong nhiét, ludn luén khuéch tdn ca
‘hai chiéu (xem bai mang t€ bao) nhyng chiéu tir mau sang dich k& c6 cuong do cao
hon nén két qué cudi cung goi 12 khuéch tdn "thuc" (net diffusion) theo chidu sang
dich ké&. Carbon dioxid c¢6 nong d6 cao phia bén dich k& nén khuéch tdn thuc sang
phia huyét tuong trong long mao mach. Cédc chat dinh dudng quan trong thudng c6
téc dd khuéch tdn cao, nén chi cdn chénh léch nong d6 rat nhé ciing di khuéch tdn
d4p ung nhu cdu, thi du ndong dé oxy ¢ dich ké chi kém huyét tuong trong mao mach
médt phan tram thoéi, ciing di tao khuéch tdn oxy sang nudi mé.

3. PONG HOC CUA TRAO POI QUA THANH MAO MACH

Cé6 bdn loai luc chi phéi su di chuyén chat dich va cdc chat tan qua thanh mao
mach, dé 12 d4p sudt mao mach, dp suadt dich k&, 4p suit keo huyét tuong va dp
sudt keo dich ké. Tuong quan giita bén luc nay con chiu dnh hudng cia viéc tao
bach huyét. .

3.1. AP SUAT G MAO MACH

P4 c6 hai phuong phdp do dp sudt ¢ mao mach: (1) ludn pipet truc tié€p do duoc
ké&t qua trung binh 25 mmHg; (2) do gidn tié€p bing phuong phdp ding trong, dugce
tri $6 dp sudt chuc ndng trung binh 1la 17mmHg.

Ap sudt mao mach do bing phuong phdp pipet vi thé

Dung pipet thuy tinh ludn thing vo mao mach, va néi véi mot hé théng vi 4p ké
dé do 4p suit. P6 1a phuong phap da dung cho mao mach & mé dd mé ra & dong vat,
va dung cho quai mao mach to & géc mong tay ngudi. Két qua do 1a 30 dén 40 mmHg
¢ dau mao ddong mach (dau mao mach ti€p véi tiéu dong mach) 10 dén 15 mmHg &
d4u mao tinh mach, va chimg 25 mmHg & quing gitta cia doan mao mach.

Ap suit "chic ning" cia mao mach, do giin ti€p bing phuong phip
ding trong '

Phu’dhg phép déng trong (isogravimetric method) udc tinh 4p suat mao mach nhu
sau. Pat mot doan rudt 1én ban can va tiép luu mau qua mach rudt. Ap sudt dong
mach dugc gidm d4n lam dp sudt mao mach ciing giam dan. Pén mét mue thi ap suét
th4m th&u keo ciia protein huyét tuong hut dich tif thanh ruét vao mdu truyén, do dé
trong luong doan rudt gidm di lam cdn can nghiéng. Mudn giit trong lugng doan rudt
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khoi giam, nguoi ta tang 4p suat tinh mach. N6i cach khac 1a thuc nghiém duy tri ap
sudt mao mach hiing dinh bing cach lam giam 4p sudt dong mach nhung ting ap suit
tinh mach. Ké d6 thj dién bién giam ap sudt dong mach va do thi dién bi€n ting ap
sudt tinh mach, hai dudng gap nhau & trj s6 17 mm Hg, goi la 4p suét chic nang cua
mao mach. D6 1a lyc tao su can bing giita moi luc c6 xu thé€ lam di chuyén chait dich
ra hodc vao mao mach.-

Nguoi ta dé dang giai thich tai sao phuong phép luon pipet vi thé cho két qua cao
hon phuong phap ding trong. Ta biét riing khi ludn pipet vao mao mach, thi mao
mach va ti€u dong mach tan cing hoan toan mé cho méu chay su6t thoi gian thao tac
do 4p suét. Con trong diéu kién sinh ly (nhu ndi trén day 6 doan 3.1.) cua chu ky van
mach c6 tung ldc mao mach va ti¢a dong mach tan cung déng lai khong c6 méu chay.
Do d6 c6 khai niém vé chic nang trung binh cia mang mao mach, thdp hon chic nang
tic thoi cua tiung doan mao mach lic dang mé cho méu chay. Puong nhién ap suit
chitc nang trung binh cia mao mach do biing phuong phéap déng trong la thap hon 4p
suit mao mach lién tuc mo do trong phuong phap ludn pipet. Con hai nguyén nhén
nita 1am cho 4p suét chiic ning thip hon con s6 do béang ludn pipet, d6 la: (1) mao
tinh mach (ddu mao mach vé phia tinh mach) cé rit nhiéu hon mao déng mach; (2)
mao tinh mach c6 tinh thdim cao hon mao déng mach gdp nhiéu lan.

Tom lgi, ap suit chdc ning trung binh ciia mao mach dugc coi 1a dai lugng gan diéu
kién sinh ly nhat.

3.2. AP SUAT O DICH KE

C6 nhiéu phuong phéap do, mdi phuong phap cho két qua khac nhau d6i chit, nhung
thuong két qua Ia tri s6 hoi am (thdp hon 4p sudt khi quyén). Thuong dung nhit la
ba phuong phép: luon pipet, dit nang, va dat bic bong.

Do ap suét bing pipet

Dau pipet c6 dudng kinh chi chiing 1 micromet nhung thé€ ciing da la to gip hai
muoi lan hoic hon so v8i khoang cach gitta cac soi proteoglycan cua khoang ké. Nhiing
cong trinh dau tién voi phuong phéap nay cong bo két qua do tu -1 dén +2 mm Hg va
thudng 1 tri s6 duong, nhung sau d6 céc tac gia cé kinh nghiém va do trén nhiéu mo
gan day thu dugc két qua ching — 1 mm Hg c6 khi t6i — 3 mm Hg.

Do ap suédt dich ké tu do trong nang ¢6 16 -dat & mé

Trong phuong phap do gian ti€p nay, ding mét céi nang rong bang chdt déo cé
duc nhiéu 16 nho. D3t nang vao mo roi khau vét mé d€ mot thang cho lién seo. Thoi
gian d6 du d€ m6 moc qua 16 vao héc nang, gidp véi mat trong cia nang. Héc nang
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chia ddy dich, dich nay c6 thé chay ra chay vao qua cac 16 nang, dich trong héc nang
nhu vay ty do trén véi dich ké va c¢6 4p suét bing dich 6 ké mé. Choc kim qua da,
qua mét 16 nang vao do 4ap suit dich & héc nang. Két qua do 6 mo long 1€o dudi da,
trung binh 12 -6 mm Hg. Thay vi cho nang 15 to, dung nang chét déo 16 x6p dé mo
khong moc qua 16 vao héc nang, thu dugc két qua ap suft ti -3 dén -5 mm Heg.

Do 4p suflt dich ké tu do biing bédc bong

Dung 6ng chit déo Teflon ¢6 ching 8 soi bong tho ra dau dng, dit 6ng d6 vao mo.
Soi bong 1a mot thd bic (nhu bac den dau) ti€p xtic dich m6 va hat dich c¢6 4p sudt
nhu & dich ké vao 6ng Teflon va do ap suit 6 6ng Két qua do 6 mo long léo dudi

da thuong tu -1 dén -3 mm Hg.
Ap suét dich ké & mo cé6 khung ciing boc kin

. Nhiing mé loai d6 nhu ndo trong hop so, than trong bao xo cing, mit trong mang
cdng, v.v. néu do ap sudt dich ké thi tri s6 thu dugc thuong duong tinh du dung phuong
phép nao. Tuy nhién 4p suit d6 van thap hon bén ngoai khung cing. Thi du ap suit
d~jch nao tuy bao quanh nao trung binh chung +10 mm Hg, nhung dich k& ndo chung
+4 dén +6 mm Hg; ap suit nang bao quanh than chung +13 mm Hg, nhung & dich
ké than chung +6 mm Hg.

Dac diém cua dp suft dich ké. Vdn dé 4p suéit am

C6 nhiing su kién 1am sang trude day khién ta phai suy nghi vé ap suit thip 6 dich
ké ma chua giai thich dugc: (1) 6 ngudi 1dy nhan ciu, dudi manh da ghép che hdc mit
6 tu dich ¢4 4ap suit hoi 4m hat da vao day héc; (2) 6 nhieu loai héc tu nhién cé
dich tu do thiang bang dong vdi dich ké xung quanh, ap sudt thudng am, thi du khoang
hoat dich khép xuong tir -4 dén -6 mm Hg, khoang mang dich nao tuy ciing tir -4 dén
-6 mm Hg. Nhiing nhan xét trén day cung cac két qua do ap suit nhu trinh bay phin
trén, khi€n ta phai nghi vé hién tuong c4 ap sudt am trong co thé. Nha sinh ly hoc
Guyton vi€t vé su ky diéu nay cua thién nhién trong sich gido khoa sinh Iy hoc rat
dugc ngudng mo cua minh (1991): "Phai ching ap suit dich ké 6 m6 dudi da 1a thap
hon khi quyén, that thé u?". "

Tom tdt: y ki€n chung phin 16n cic nha sinh Iy hoc hién nay cho ring dich ké 6
mo long 1éo dudi da 1a hoi thap hon khi quyén, trung binh chitng~3 mm Hg. Tuy nhién
& cdc loai m6 cd 14 xo boc mo lai voi nhau thi dudi 14 d6 ap sudt thuong hoi duong

hon.
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Nguyén nhan cd ban cta dp suéit am la su bom bach huyé&t

H¢ bach huyét 1a moét thd "doi cong nhan qﬁét dudng" chuyén don thai dich thira,
manh t€ bao, cdc chat thai ra khe mo. Dich thai dén mao mach bach huyét .tén cung
thi mao mach nay co bép ddy di, rdi dich lai vao tuin hoan. Mao mach bacil huyét
bom dich tao 4p suit hoi 4m ting lic & mo6 I6ng Iéo. .

3.3. AP SUAT THAM THAU KEO CUA HUYET TUONG
Ap sufit th&m thfu keo do protein

Ap sudt thdm thdu c6 ¥ nghia ddi véi su sdng vi gay van chuyén nudc cin cho t&
bdo. Ap suit thdm thiu keo goi 1it 1a 4p suat keo (colloid osmotic pressure, oncotic
pressure) la phan cta ap suat thdm thdu do cac chét keo tao ra, n6i thé 1a phan biét
voi phin do cac chit tinh thé (nhu chit dudng, chat dién giai) tao ra. Ap suat keo la
do céc protein huyét tuong, va cé ¥ nghia dic biét trong trao ddi dich va cac chét tan
qua thanh mao mach. Ta biét ring ap suit thdm th&u do céc chat tinh thé thi bing
nhau giita huyét tuong va dich k&, nén khong c¢6 anh hudng doi voi trao d6i qua thanh
mao mach. Con 4p suit keo & huyét tuong thi cao hon hén ¢ dich ké, chénh léch d6
tao nén dong chay chat dich qua lai thanh mao mach va qua khoang ké (xem doan 3.5
dudi day).

Protein huyét tuong cing c¢6 khuéch tdn moét it vao dich ké, nhung dugc mach bach
huyét nhanh chéng lay ra khoi dich ké. Do d6 nong d6 protein huyét tuong 1a 7,3
gam/dl, con protein & dich ké chi chung 2 - 3 gam/dl.

Hiéu dng Donnan déi vdi 4p suft keo

,

Hiéu dng Donnan la hiéu dng lam cho ap sudt keo cua huyét tuong tré thanh cao
hon thém 50 phan tram so véi tri s6 ap sudt chi do protein. S6 di nhu vay vi protein
la ion am, c6 tac dung gid c4c ion duong, dic biét 1a Na* & canh minh, thudng chi gi
6 canh chi khong lién két. Thé 1a cac ion duong d6 lam tang s luong hat ¢6 hoat
tinh thdm thau. No6i cach khac 1a cac ion protein 1a nhiing hat thim thiu tao ap suat
thdm th4u keo ching lai con gitt canh minh cé4c ion Na® tic 1a thém s6 hat thim thau,
do d6 ap suat thim thau keo lai cao thém mot muc.

Tri s6 binh thudng cua dp sufit keo huyét tuong

Ap sudt keo huyét tusng binh thusng 28mmHg, trong d6 19mmHg 1a do protein
hoa tan va 9mmHg do ion duong dugc gid ¢ canh protein bgi hiéu ing Donnan.

3.4. AP SUAT THAM THAU KEO CUA DICH KE

Thong thudng 16 mao mach nho hon kich thuéc cua phan tu proteir huyét tuong,
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nhung cing ¢4 mdt s 16 to nén mdt lugng nho protein huyét tuong ro ri sang dich
ké, tao ap sudt keo dich ké chung 8 mm Hg.

3.5. TRAO POI CHAT DICH QUA MANG MAO MACH

Ap sudt thuy tinh 0 ddu mao dong mach (tic doan mao mach giap ti€u dong mach)
cao hon 15 d€n 20 mm Hg so vOi ddu mao tinh mach (tdc doan mao mach giap ti€u
tinh mach). Do chénh léch d6, dich dugc "loc" tit ddu mao dong mach ra khoang ké,
10 lai "tai hdp thu" tit khoang ké vé ddu mao tinh mach. Pong hoc cua ddng chay d6
nhu sau:

Cac luc gay loc ¢ mao dong mach

Tri s6 trung binh cac luc d6 6 bang 3-2.

Bdng 3-2. CAC LUC GAY LOC (O MAO BONG MACH (TU MACH RA KHOANG KF)

Cac luc ' mm Hg

1. Luc ddy dich ra khéi mach

Ap suit 6 mao mach 30
Ap suidt am dich tu do 6 ké 3
Ap suit keo dich ké 8

Tdng cong 41

2. Luc hit dich vao mach
Ap suit keo huyét tuong ,28
| 3. Céng hop cdc luc
Piy ra 41
Hut vao 28
Luc ddy ra thuc 13

Nhu vdy ap sudt loc thuc 1a 13 mm Hg, d6 1a luc ddy dich 6 .mao déng mach ra

khoang ké.
Cac luc gay tai hdp thu ¢ mao tinh mach

O day ap sudt thiy tinh thdp nén tyong quan céc luc nghiéng vé phia hdp thu vao
mao mach (Bang 3-3).
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Bdng 3-3. CAC LUC GAY TAI HAP THU O’ MAO TINH MACH (TU KHOANG KE VE MACH)

Céc luc 4 mm Hg

1. Luc hut dich vao mach
Ap suit keo huyét tuong 28
2. Luc dua dich ra khodng ké

Ap suit mao mach ‘ 10

Ap sudt am dich tu do o ké -3

Ap suat keo dich ké 8
TOng cdng 21

3. Céng hop cdc luc

Huat vao mach 28

Pua ra ké 21
Luc dua vao thuc 7

Dong chay qua khoang ké

Nhu viy Ia chiing 0,5 phin tram dich huyét tuong loc 6 ddu mao dong mach, roi
chay qua khoang ké t6i d¢du mao tinh mach, ¢ d6 chiung 9/10 dugc tai hdp thu vé mao
tinh mach, con lai chiing 1/10 chay vao mao mach bach huyét.

1

Loc va khuéch tan khdc nhau thé€ nao.

Khuéch tan 1a di chuyén ca hai chiéu ra va vao qua thanh mao mach, do van dong
nhiét cta phan tu cic chit. T6c d0 khuéch tan cyc 18n, tri s6 khuéch tan toan than
thé chiung 240.000 ml/phat (240 lit/phiat) tdc 1a gdp 15.000 Ian tri s6 loc 16 ml/phit.
O dau mao dong mach (Bang 3-2) tong cua luc ddy ra la 41 mm Hg, 1a 16n hon luc
hiit vao 28 mm Hg, hiéu 41 - 28 = 13 ml/phat la luc déy ra thuc. Luc nay khién cho
khuéch tan (van dOng nhiét) ra nhieu hon khuéch tan vao. Can can chénh léch nghiéng
vé phia ra d6 goi [a loc vo6i tri s6 13 mm Hg cua luc gay loc.

3.6. THANG BANG STARLING POI VOI TRAO POI QUA THANH MAO MACH

Tit cach day gan mot thé ky, E.H. Starling da vach ra rat ding 1a 6 mang mao mach
c6 mot "trang thai gan thiang bing". NGi vdy c6 nghia la lugng dich loc ra khong bing
ma chi suyt soat bang luong dich hip thu vao cidc mao mach khac. Chénh léch d6 1a
luong rat .nho chit dich vé tim bing con dudng bach huyét. Dudi day 1a tém tét s6
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ligu di€n ta "trang thai ghn thing biing" c6 thé goi la thing bing Starling cua chit dich
di chuyén qua thanh mao mach.

Bdng 34, CAC LUC TRONG THANG BANG STARLING (TRANG THAI GAN THANG BANG)
O MAO MACH

Cac luc - mm Hg

1. Cdc luc trung binh dua dich ra

Ap suit mao mach trung binh 17,3
Ap suit am dich ty do 6 ké -3,0
Ap suit keo dich ké 8,0
TOng cong 283
2. Luc trung binh dua dich vao
Ap suit keo huyét tuong 28,0
3. Céng hop cdc luc trung binh
Dua dich ra ké 28,3
Pua dich vao mach 28,0
Luc day ra thuc 03

Nhu vay gin thing bing c6 nghia 12 cdn can hoi léch mét chut, véi 0,3 mm Hg
nghiéng vé phia luc loc tit mao mach dén khoang ké manh hon luc hap thu trd vé mao
mach. Chénh léch dong van chuyén nay goi 1a luu luong loc thuc (net filtration). Binh
thuong tri s6 nay chi chung 2 ml/phit cho toan co thé.

Hé s6 loc d mao mach

D6 1a tri s6 cua luu luong loc thuc quy vé 1 mm Hg luc gay loc. O phin trén ta da
thay luc 0,3 mm Hg gay loc 2 ml/phut, vay 2 ml/phit: 0,3 mm Hg, ta c¢6 6,67 ml/phiat/mm
Hg 1a hé s6 loc 6 mao mach.

C6 thé phat biéu hé s6 loc quy vé 100 gam mo tiy ting vang co thé vi méi loai
mo, tiy chic niang dac hiéu cua né ma c6 hé s6 loc rat khac nhau. Nhu vay hé s6 loc
trung binh toan than cua nguoi 65 kg 1a xap xi 6.67: 65, cho tri s 0,01 ml/phut/mm
Hg/100 gam mo6. Hé s6 d6 rat thdp 6 nio va co, trung binh 6 mo6 dudi da, cao 6 rudt,
rdt cao ¢ gan va than. Lién quan d&€n hé s6 loc, 1a ndng do protein 6 dich ké & co
cing thap nhat 1a khoang 1,5 gam/dl, m6 duéi da 2 gam/dl, rudt 4 gam/dl, va gan ciing
cao nhét véi 6 gam/dl.

Khi ap sudt mao mach qua cao bat thudng, hé s6 loc ¢ d6 tang cao, gdy phu. Ngugc
lai 4p sudt mao mach qua thap thi thé tich ké giam bot 1am ting thé tich mau.

231



TUAN HOAN DIA PHUONG

1. TUAN HOAN PHOI

Tuin hoan phdi con goi la tiéu tuln hoan la vong luu chuyén mau k€ ti€p theo
vong tuin hoan hé théng (dai tuin hoan). Hai vong d6 k€& ti€p nhau lam thanh mot
vong 16n luu chuyén quanh than thé va luu lugng méu trong hai vong chu y&u la bang
nhau.

Riéng tudn hoan phdi c6 dic diém Ia tudn hoan trong ché d¢ ap suat thap, voi tri
s6 huyét 4p chi bing 1/5 hodc 1/6 so vdi tudin hoan hé thdng, trung binh 15 mm Hg
& phdi so v6i 85 mm Hg 6 hé thdng. Céac dic diém sinh 1§ tudn hoan phdi chu yéu la

gin voi ché do ap thp.
1.1. PAC PIEM HINH THAI HOQC
Cac mach mau phéi

Thanh dong mach phdi mong chi bing chiung 1/3 thanh ddng mach chu. Cac nhanh
dong mach va ti€u dong mach déu ngin hon va cé duong kinh to hon so voi phan
tuong dng & dong mach hé thdng. Céac thanh dong mach déu mong va cé hé s6 nd
(compliance) cao, t6i 7 mm Hg. Céc tinh mach cing déu ngin, to va hé s6 nd rit cao.
Nhitng dac di€ém noi trén la lién quan chit ché vai tudn hoan trong 4p thdp va gap

sic can thap.
Tam thét phai ,

Co that phai mong, chi biang chung 1/3 chiéu day co thit trai. Buong that phai co
mat cit khong 1a hinh tron nhu budng that trai, ma 1a hinh liém. Xem hinh 3-10 thay
that phai 6m vong quanh nua that trai, vach lién that thuc chit ¢ thé coi nhu 1a vach
day cua thit trai, that trai gan nhu hinh chu, vach nay 16i vao trong budng thit phai
lam cho that phai hinh liém va 6m quanh nua thét trai hinh gan ciu. Thién nhién da
tao ra dac di€m hinh thai hoc ky diéu nay cua tadm that phai 12 dé hoan thanh chiic
ndng bom mau trong ché do dp thdp.

Theo dinh luat Laplace, that hinh cau, khi co that co, tri€n khai luc cing T (tension)
thi tao trong budng that mot ap suat P ti 1& thuan véi T va ti 1& nghich v6i ban kinh
r cia hinh cau (that). Cong thic viét 1a P = 2T/r. Thit trai vach day, sic cang T manh,
ban kinh r nho, hai tham s6 d6 déu lam 4p suit P c6 tri s6 cao, ddy manh mau ra
dong mach chu. That phai thi vach mong, sdc cang T khong 16n nén P khong cao, dic
biet 1a ban kinh r 16n & miu s6 cia v€ phai cua cong thic Laplace. Miu sé 16n thi
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A

Hinh 3-10. So' db cic mat cit thing goc véi truc doc cha tim cho thdy
ddc diém hinh thai hoc cia that phai (thanh mong, bdn kinh 16n).
A: mat cit gidi phiu; P: that phai; T: thit trdi; B: cdc 1t cit siéu amy;
C: md hinh dién ta gin ding th&t phai c6 ban kinh Rp
I6n hon ban kinh Rt cia that tréi

phén s6 c6 gié tri thip, diéu d6 c6 nghia 1a tao 4p suat P thap, ding theo yéu cau cua
tudn hoan phéi trong ché do ap thdp. Ta ndi ring that phai 1a mot bd phan cia hinh
tron ¢é ban kinh 16n hon nhiéu so v8i mat cét cua that trai. Nhin cdc miat cdt hai that
trdi va phai 6 hinh 3-10 thay r6 diéu dé.

Tém lai that phai vach mong, budng thit 6Gm quanh mdt bén that trai, mat cdt hinh

liém 1a co so hinh thai hoc cia chdc ning bom mau trong ap thip.

Déng mach phé quan

Tuln hoan phdi goi 1a tulin hoan chdc ning vi lam Chl’ltc nang di 1ay oxy, thai carbon
dioxid. N6i th€ d€ phan biét voi tuin hoan hé thong 1a tudn hoan dinh dudng vi lam
nhiém vu di nuoi t€ bao. Pong mach phdi mang mau nghéo oxy, 1a mau mang tinh
chat & tinh mach (venous blood), nén khong thé lam nhiém vu dinh dudng. Ma phdi
la mot mo giéng nhu moi mo 1a cin dinh dudng tdc 1a cin duoc cung cip oxy. O day,
nhiém vy dinh dudng (cdp oxy) dugc giao ph6 cho dong mach phé€ quan. Pong mach
phé& quan xudt phét tir dong mach chi mang mau giau oxy, chiém chimng 1 dén 2 phan
tram t6ng luu luong tim. M4u cua dong mach phé quan khong tham gia trao d6i khi
0 phé€ nang, ma di cung cap oxy cho cac m6 phdi bao gobm mo lién két, vach phé nang,
cac thanh phé€ quan to va nhd. Sau khi nhudng oxy tré thanh mau nghéo oxy thi méu
d6 phan 16n d6 vao tinh mach phdi vé nhi trai, phan nho vé nhi phai. Chinh vi c6 mau
cia mach ph€ quan d6 vao nhi trai, nén luu luong tim trai hoi cao hon tim phai mot
chut. ‘ ’

Cac mach bach huyét d6 vao dng bach huyét phai, mang cac chat la ti phé nang,
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mang protein va nudc ti dich k&, hoan thanh chifc nang lam sach long phé& nang
va ngan phu phéi (néu U protein tao dp suat keo c6 & dich ké& va & nuée, thi phu
phoi).

1.2. PONG HOC MAU 6 HE MACH PHOI
Ap suit mdu

D6 thi dién bién 4p sudt mdu trong that phdi va dong mach phéi, 1a giéng nhu
do thi 4p sudt that trdi va dong mach chi & hinh 3-2. Cé mot diéu khdc, 1a céc tri
s6 dp sudt déu thdp hon cdc phan tuong Ung cia tudn hoan hé thong. Ap sudt tam
thu that phai chi chitng 25 mmHg, tAm truong 0-1 mmHg tic 1a ching 1/5 so véi
that trai.

Mot ddc diém nita 1a 4p suat hiéu s6 & dong mach phéi rat cao, chi€m 2/3 tri sé
ap sudt tdm thu (Ps 25 mmHg, Pd 8 mmHg, hiéu la 17 mmHg chiém 2/3 cua Ps).
Ta bi&t bén déng mach chd dp sudt hidu chi chi€m 1/3 tri s6 dp sudt tdm thu (Ps
110, Pd 70, hiéu la 40 chi chi€m chung 1/3 cia Ps).

Ap suflt trung binh ¢ mao mach phéi 1a 7 mmHg. Ap sudt tinh mach phéi va 4p
sudt nhi trai chi ching 2 mmHg (t 1 dén 5 mmHg).

Thé tich mau trong phéi

Trong phdi ¢6 ching 450 mililit mdu, tdc 1a ching 9 phan tram téng lugng mdu
tuan hoan. Trong m&u phdi cé6 chitng 70ml 1a & mao mach phdi, phan con lai chia
gan nhu déu giita dong mach va tinh mach.

Chuc ning chia mdu cia phdi thé hién la lugng mdu trong phéi ¢6 thé thay déi
riat nhiéu, tr mdc bing nia binh thusng, 1én mic gap d6i lic binh thudng. Thi du
khi théi bai ken dai, 4p sudt cao cua khi trong phéi ddy téi 25 ml mdu ti phdi
chuyén sang tudn hoan hé théng. Khi mat mdu nhiéu, mau ciing chuyén nhu vay.

Khi suy that trdi hodc can tré dong mau trong hep hai 14, hosic mdu 16n vé that
trong hd hai 14, thi mdu « lai phdi, lugng mdu trong phéi 1én gap d6i lic thudng.

M4u tudn hoan hé théng chi€m thé tich 16n gip chin 1an so véi mdu & hé phéi,
nén nhitng sy chuyén dich mdu néi trén dnh hudng it 1én tuan hoan hé thong ma
anh hudng rat nhiéu déi véi tuan hoan phéi.

Ba viung lvu lugng mau phdéi

Khi ngudi ¢ tu thé ding, 4p suat thuy tinh (chiéu cao ¢4t mau) chia phéi lam ba
vung ¢6 luu lugng mdu khdce nhau, c6 nhitng nét chinh nhu sau.

Vung 1 & dinh phéi, 4p sudt mao mach thap qud (do trong lugng c6t mdu) khong
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di dua mdu qua mao mach vi thanh mao mach bi 4p sudt khi ph& nang lam xep. 0
vung n&y sudt chu ky tim, khong ¢6 mau qua. '

Vung 2 & phan gilta phéi, luu lugng mdu ngit quing vi trong thi tAm thu 4p suit
mau di cao ddy mau di nhung trong tdm truong khong thing duge 4p suat khi phé&
nang dé ddy mau di.

Vung 3 ¢ day phéi ¢6 mau chay lién tuc vi 4p suadt mao mach ludn ludén cao hon
dp sudt khi & phé nang.

Khi 6 tu thé nim, toan phdi c6 mdu chdy lién tuc, ké ca ¢ dinh phdi. Nguoi ta
noéi 1a toan phéi, c6 ché do dong mdu chay cta vung 3. Khi vAn ¢d manh, luu lugng
madu ting cao va khip phéi c6 ché do dong chdy viing 3 (dong lién tuc).

1.3. PONG HOC MAU & MAO MACH PHOI

Vdch phé& nang cé chi chit mao mach,nhiéu dén mic cdc 6ng mao mach nam sdt
canh nhau. Nhu vdy mdu chay khéng 1a mét dong trong mot 6ng mao mach, ma cé
thé dién ta mot cdch hinh tugng d6 1a mot dai mdu, mot 14 mdu 4o 2o qua mot mat
phing. Quan sit tuAn hoan mao mach phdi &ch (bai thuc tap sinh 1y hoc) cho ta
hinh &nh d6 kha rd, tuy &ch 1a dong vat mau lanh cé cudng dé luu lugng méu phéi
thdap hon & nguoi. '

Ap suit mao mach phdi ching 7 mmHg, tri s6 d6 nim gita quing 2 mmHg
ciia nhi trai va 15 mmHg ¢ déng mach phdi (d6 bing phuong phdp "déng trong”
mo ta ¢ doan 3.1 bao Sinh ly vi tudn hoan).

Thoi gian mau Ivu & mao mach phéi binh thuong ching 0,8 giay theo cdc
tinh todn. Khi luu lugng mdu tang (van co manh) thi thoi gian dé ngén lai.chi con
0,3 giay. Dong thoi nhiéu mao mach binh thudng vén déng xep lic nghi ngoi, nay
nd ra dan mau l4dy oxy. Nhu vay chi can chua day mot gidy la da du thdi gian hoan
thanh viéc 14y oxy thai carbon dioxid ¢ phéi.

Pong hoc cia dich ké & phéi

Su trao déi cdc chat dich qua thanh mao mach phéi ciing giéng nhu § mao mach
hé théng vé mat hién tugng , nhung tri sé cac ép‘ sudt thi thap ro rét: (1) 4p suit
mao mach phéi chi 7 mmHg so v6i 17 mmHg & mé ngoai vi; (2) dich k& phéi ¢6 4p
sudt -5 dén -8 mmHg hoi Am so véi mé dudi da ngoai vi; (3) thanh mao mach dé
lot nhiéu protein nén dp suat keo dich ké& ching 15 mmHg tdc khoang gdp déi &
ngoai vi; (4) vdach ph€ nang cuc méng nén dp sudt khoang ké néu c6 gid tri chi hoi
duong théi (trén 0 mmHg) 1a da lam rach biéu mé 16t phé nang va dich tir khodng
ké tran vao long phé& nang. Tuong quan céc luc 1am di chuyén chat dich qua thanh
mao mach phéi nhu sau. '
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Bdng 3-5. CAC LUC LAM DI CHUYEN DICH QUA THANH MAO MACH PHOI

Céc luc mmHg

1. Luc dua dich tiz mao mach ra khodng ké phéi

Ap sudt mao mach | 7
Ap sudt keo dich ké : 14
Ap sust am dich ké : -8

Téng cong 29

2. Luc dua dich hdp thu vé mao mach
Ap sudt keo huyét tuong 28

3. Céng hop cdc luc

DPua dich ra ké +29
Hut dich vao mach -28
Ap sudt loc thuc +1

Ap suit loc thue ¢ thanh mao mach phdi tao nén mét dong dich chady tit mao
mach sang khodng k&, mét phan nho dich dé bay hoi ¢ ph&€ nang, con thi duge hé
bach huyét bom quay tré vé vong tuan hoan.

Ap suat Am khoang ké&. Van dé cd ché gii¥ ph& nang khé va cd ché& phu
phé& nang .

Mot van dé rat quan trong ctia phéi la can giit phé nang khé. Biéu mé ph& nang
khong da kin dé boc 16t cho dich khoi ro ri tit khodng ké vao ph& nang, ma van c6
lugng 1dn nudc, dién gidi, tham chi cdc protein to di qua khe h¢ giita cdc té bao
bi€u m6 ma vao phé& nang. Tuy nhién hé bach huyét duy tri 4p sudt Am & khodng
ké tao thanh luc hit dich thira trong long phé& nang, hut vé dich ké réi ti dé vao
mao mach phdi hodc vao bach huyét. Nhu vay binh thudng trong long phé nang
ludn ludn khd, ¢6 ching mét lugng rat nhé dich ri tir biéu mé ra ldng trén mit phé
nang chi vira da gitt d6 Am can thiét.

Phu phéi la hién tugng giit nude do co ché& gidng co ché phu ¢ moi md. Phu phéi
thudng do mot trong hai nguyén nhan chinh: (1) ting 4p mao mach phéi do suy tim
trai hodc do bénh van hai 14 cdn tré mdu tinh mach phdi xuéng théat trai; (2) tén
thuong mang mao mach phdi do nhiém khudn (bénh viém phéi) hodc do thd phai
khi ddc (cling goi 1a hoi ngat) nhu clo, luu huynh dioxid (SO2). Thong thudng thé
tich dich khodang ké khong vugt qua 100 mililit), vugt mde d6 thi trang thdi "phu
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ké phéi" chuyén sang "pht phé€ nang": mang biéu mdé phé& nang bi buc, dich ti
khoang k& trao vao long ph& nang. Khi phi phéi nhe thi dich con é khodng ké,
nhung théng thudng pham khi di c6 phu ¢ ké thi hdu nhu bao git dich ciing tran
vao phé&€ nang, va phu phé nang nidng thi bi chét ngat.

Lé an toan phu phdi 1a cdc yéu t6 ngan chan xuat hién phu, dé 1a: (1) 4p suat
am dich ké phéi; (2) bom bach huyét bom dich ra khéi khodng ké, va (3) tdng tham
thau dich vao mao mach phéi do giam protein dich ké khi ting dong bach huyét.

1.4. PIEU HOA TUAN HOAN PHO1

Tuan hoan phéi dugc diéu hoa do mdt co ché tai chd lam cho mau duge phé;l phéi
hop 1y vé6i chic nang phdi: trong cac viing phéi, dau nhiéu oxy thi d4y nhiéu mau
dén, dau it oxy thi ngugc lai; lai ¢6 co ch& than kinh gitp thuc hién chdc nang du
trid mau cia phéi.

Phan phéi lvu luogng mau trong phdéi

Céac mach mdu phéi thudng thu dong gidn ra khi 4p suit ting, co nhé khi dp
sudt gidm. Tuy vay ciing ¢6 co ché tu dong diéu hoa luu lugng tung khu vuc nhu
sau. Khi gidm phan 4p oxy ¢ mot vung phéi, thi mach mau khu vuc d6 tir tir co lai
trong vong 3 dén 10 phut sau d6. Pay 1a hién tugng nguge chiéu véi mau § tuan
hoan hé thong la mé nao thiéu oxy thi mach mau mé d6 gidn. Tinh chit ngugc
chiéu cia d4p ung mach phdi so v6i mach hé théng d6i véi gidm néng do oxy khéng
phai 1a diéu mau thudn. Ngugc lai, d6 chinh la mot hién tugng rat sinh 1y néu ta
phan tich nhu sau. 3 mo ngoai vi, ché nao néng do oxy thdp thi mach giin ra, dua
thém nhiéu médu dén, cung cdp thém oxy cho mé dang cdn. Con & phdi chd nao
ndng dé oxy thap thi mach co lai médu dén it, chd néng d6 oxy cao thi mach gidn
mé&u dén nhiéu, dé 14 mét dép Ung sinh ly: ddu nhiéu oxy thi gidn mach, m4u dén
nhiéu d€ ché duge nhidu oxy mang di, dau it oxy thi co mach, mau dén it cing da
r6i, ma déon mau dén noi cé oxy dé 14y oxy duge nhiéu.

Tém lai, ta thay tinh chat cia d4p ung co hay gidn ving mach phdi 1a hoan toan
pht hop nhiém vu sinh 1y: dau cé oxy nhiéu thi mau dén nhiéu.

Vai tro hé than kinh thuc vat
Vai tro hé than kinh thuc vat khong thay ré 1dm. C6 1& tdc dung ddang chi y

nh4t 14 xung dong giao cdm lam co mach dén mau phéi sang tuan hoan hé théng,
thuc hién chdc ndng du trif mdu cda phéi.

2. TUAN HOAN MACH VANH
Tuan hoan mach vanh 14 tudn hoan nudi co tim tide 1a nudi mot co quan sudt doi
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khong nging bom mdu ngay dém di nudi toan co thé. Hé mach vanh nim trong
khéi co tim nén dong hoc mdu, nhat 1a ¢ that trdi, chiu 4nh hudng siu séc ctia chu
ky hoat déng tim. Tim la c¢o quan tu dong, nén ciing dé hiéu la diéu hoa tuan hoan
mach vanh chi y&u do co ché tu dong, tu diéu hoa tai chd.

2.1. DAC PIEM HINH THAI HOC

Cac dong mach vanh xuit phdt tir gdoc dong mach chi, chia nhanh nhé dan
di vao co tim. Tim dugc nudi dudng hau nhu hoan toan do mdu hé mach vanh cung
cdp. Riéng 16p co méng sdt ndi tAm mac, v6i bé day chi 75 -100 micromet, duge
nudi duéng do mdu truc ti€p tir cdc budng tim tham vao. Cé hai dong mach vanh:
trai va phai.

Dong mach vanh phdi chia nhdnh nuéi that phdi va mét phan that trdi. N6 c6
nhdnh 1én tudi mdu cho nhi phdi va hé nut tu dong, nhdnh xudng tudi cho mit
trugc, mit bén va mit sau cda that phai. Nhdanh xuéng ¢ ranh phia sau thi tugi
mau cho mét sau clia that trdi va phan sau cia vach lién that. Pong mach vanh
trdi nudi tim trdi, cé6 hai nhanh. Mét nhdnh xuéng phia truéc theo ranh lién that
va nudi mit trude cia that trdi cing phan trudc ciia vach lién that, sau d6 dén mém
tim. Mot nhdnh vong sang trdi di theo rdnh nhi that trdi, chia mdt nhdanh 1én nubi
nhi trdi vaA mdt nhdnh xuéng nudi mit truée va mit bén cia that trdi. Cdc nhdanh
cudi cing cua cdc ddng mach vanh chia thanh mang luéi mao mach xung quanh céac
S01 co tim.

Cac tinh mach vanh di ra méit ngoai cGa tim, phan 16n di song song cing dudng
nhung ngugc chiéu chdy cia dong mach vanh, dé vao tinh mach vanh 1én réi cudi
cung vao nhi phdi. Truéc khi dé vao nhi, tinh mach phinh to thanh xoang vanh,
tai ctta d§ vao nhi phai ¢c6 mot nép mang goi la van Thebesius. Phan 16n m4du tinh
mach cia cdg that trdi (75% cia luu lugng toan b mach vanh) chdy vao xoang vanh.
Phan 16n m4u tinh mach cla co that phai dé thdng vao nhi phai, khong hoa vao
lu6i tinh mach toan tim.

Phan phdi than kinh: cdc sgi giao cdm duge phan phéi rong khdp trén hé
mach vanh. Cdc sgi phé giao cdm c6 rat it.

Coé rat it 6ng ndi théng cac nhanh dong mach véi nhau. Dic diém té chuc
nay khién cho khi mot dong mach nao bj tdc thi rat khé phdt trién tuan hoan
bang hé thay thé. Hiu qua la sy tudi mdu vang co tim tuong dng bi ngung tré.
Diéu nay gidi thich tai sao ving ¢6 moét nhdanh mach tdc d& tré thanh vung bi
nhéi mau (infact).

2.2. PONG HOC MAU TRONG HE MACH VANH
Ap suit va tée dé mau
Ap sudt va tdc d6 di chuyén mdu thay ddi theo cdc giai doan cla chu ky hoat
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dong tim. O that trai thdy ro rét ba giai doan thay déi 4p suét va téc do mau trong
mach vanh: (1) giai doan dau cda tam thu, 4p suit ting dot ngot, con téc dd tuan
hoan ting cham sau dé; (2) giai doan tam thu tiép theo, 4p suit van cao nhung tdc
do gidm vi co tdm that bép chit ép vao mach vanh, mach bi ép nhé lai, din m4du
cham; (3) giai doan tdm truong, dp suidt gidm, téc d6 mdu ting do co tim gidn, ludi
mach vanh dugc mé théng cd ¢ dong mach, mao mach lan tinh mach, mdu chay
nhanh trong toan bd thi tAm truong. Con & that phai cling c6 giai doan tuong tu,
nhung bi€n dong khong rd nét nhu bén trai vi luc co that y&u hon.

Luu lugng mau va tiéu thu oxy

Luu lugng mach vanh lic nghi chung 225ml/phit tie 1a khodang 0,8ml/phut/gam
cd tim (tim ndng 250 - 300 g) nhu vay la bing 4-5 phan tradm toan luu lugng tim
bom. Khi vin ¢¢ manh, luu lugng tim ting gdp 4-6 lan, cong cia tim ting gap 6-8
lan. Luu lugng vanh ciing tadng gap 4-5 lan va nhu vay muc ting d6 khong tuong
xing muc tang coéng cla cd tim, néi khdc 1a hoi thi€u mdu co tim. Tuy nhién hiéu
suit s dung ning luong cia co tim tdng lén do dnh huéng cidc xung dong than
kinh giao cdAm. Muc tiéu thu oxy khoang 30 ml/phit lic nghi, chi€ém 12 phan trdm
oxy tiéu thu toan co thé. Hiéu sudt su dung oxy ¢ mach vanh, ddnh gid bang chénh
léch nong d6 oxy gitta dong va tinh mach, 1a 11-12 ml oxy/ 100 ml mdu. Pé 1a hiéu
sudt cao nhat co thé.

Cdc 16p co tim c6 sitc ép khong bing nhau. Lép ngoai 4p suit nhe, cang vao
16p trong 4p suat cang cao, cao nhat la 16p co tim sdt noi tdm mac. Do 4p sudt
cao d6, mach mdu & 16p co tim gan noi tAm mac bi ép nhé lai trong thi tAm thu
va dong mdu téi dé rat it.

i

2.3. DIEU HOA TUAN HOAN MACH VANH

Tuan hoan mach vanh chiu dnh huéng chi phéi ciia hé than kinh thuc vat va
cua cdc chat tde dung théng qua con dudng thé dich, trong dé dic biét ¢é vai tro
cia oxy. Su tu diéu hoa tu dong tai chd do oxy la yéu t6 quan trong va co ban
nhat. Vai tro cia cdc y€u t6 diéu hoa khdc 1a thi yéu hodc 1a théng qua tdc dung
cla oxy.

Vai tro caa oxy

Phan 4p oxy cia mdu trong mach vanh 1a yéu té truc ti€p diéu hoa tai chéd luu
lugng mach vanh. Khi nghi ngoi khoang 65 dén 70% oxy trong mdu dong mach
vanh da duge 14y vao sgi cd tim. Khi tim ting cudng hoat déng, nhu cau oxy ting
lén tuong ing nhung mdu khong thé nhudng thém oxy vi phan con lai chi cé it. Pé
ddp dng nhu cau d6, mach vanh gian ra lam ting luu lugng mau nudi co tim.
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Co ch€ gidn mach vanh do thi€u oxy chua duge chiing minh day da, tuy vay ngusi
ta cho la ¢6 hai co ché; (1) khi thi€u oxy, nhu mé tim gidi phéng ra chat gay gidn
mach, thi du hu adenosin; (2) gidm phan dp oxy trong mdu mach vanh lam mach
vanh thi€u nuéi dudng sé gidm truong luc va gidn ra mét cach thu dong.

Su tang tiéu thy oxy co tim ludn ludn di song song véi tang luu lugng mach vanh.
Sau day 1a nhitng y&u t§ lam tdng tiéu thu oxy cd tim: cudng do lam viéc cla tim,
hormon tuy thugng than, hormon tuyén gidp, digital, ion calci, nhiét d6 tim. Céc
yéu t6 nay déu lam tang st dung oxy, tang chuyén héa sgi co tim, do dé lam gidn
mach vanh, tang luu lugng mach vanh.

Cic san phdm chuyén héa co tim ciing c¢6 tac dung tai chd lam tdng luu
lugng mach vanh. Pé la carbon dioxid, cdc ion lactat, pyruvat, kali.

Vai tro hé than kinh thuc vat

Kich thich than kinh thuc vt dén tim ¢6 tdc dung 1én luu lugng mach vanh do
hai con dudng truc tiép va gidn ti€p. Con dudng tdc dung truc ti€p la xung dong
giao cdm giy gidn mach vanh do dé lam tang luu lugng mach vanh, tdc la tédng
cung cdp mau nudi tim. Con dudng gidn ti€p cia hé than kinh d6i v6i luu lugng
mach vanh la tuy tdc dung than kinh lam ting hay lam gidm muc hoat dong caa
tim ma luu lugng mach vanh ciing ting hay gidm tuong ung.

Tdc dung tryc ti€p cia hé than kinh thuc vat déi vdi luu lugng mach vanh
la phu thudc vao sy phdn phdi loai sgi 1a giao cam hay phd giao cdm. Sgi
phé giao cdm c¢6 dén mach vanh cia tdm thad't, nhung s lugng sgi nghéo nan
dén muc kich thich phé giao cdm khong thdy tdc dung ré rét déi véi luu
luong mach vanh. Sgi giao cam dugc phan phéi féng rdi trén hé mach vanh
nén c6 tdc dung ré rét, va hudng tdc dung phu thuéc vao loai cdm thu
(receptor) ndm trén thanh mach vanh. Cé hai loai ¢cdm thu trén thanh mach
vanh la: (1) cdm thu alpha gdy co mach, loai nay chd yé€u ¢ mach vanh vang
ngoai tdm mac; (2) cdm thu béta gdy gidn mach, loai nay chd yéu § trong
khéi co tim. Do d6 khi ¢6 xung dong giao cdm dén tim, ¢é hién tugng co mach
vira phdi ¢ vang ngoai tdm mac va gidn mach trong khéi c¢o tim. Co mach &
vang ngugi tdm mac 1a y&u té it anh hudng dén co tim, con gidn mach trong
khéi co tim chinh la y&u t6 lam tdng lugng mdu nudi cd tim ddp dng nhu cau
khi co tim hoat déng. Tém lai, tac dung tryc ti€p cda hé than kinh thuc vat
chi yéu la tdc dung giao cam gay gidn mach vanh, ting luu lusng mdu nudi
co tim.

Tac dung gidn ti€p cia hé than kinh thuc vat d6i véi mach vanh la quan
trong hon tac dung tryc tiép, va do thong qua tdc dung 1én hoat déng co co tim
va lén chuyén héa co tim. Cu thé d6 1a tdc dung 1én muc tiéu thy oxy lam phéan

240



dp oxy gidm thdp, va nong do cdc san phdn chuyén héa tang cao. Hai y&u t6 nay
tdc dung tai ché lam tang luu lugng mach vanh nhu vira néi & phan trén. Giao
cam lam tédng hoat dong tim do tdng cd tidn s6 tim d4p (sé ldn/phiit) 14n ting
luc co bép cta cd tim, do d6 lam tdng muc chuyén héa va muc si dung oxy cia
co tim. K&t qud 14 & co tim c6 néng dd cao cic san phdm chuyén héa va néng
do6 thdp oxy. Cdc y&u td nay tdc dung tai chd gay gidn mach vanh, lam ting
luu lugng co tim. Ngugce lai kich thich phé giao cdm lam gidm hoat dong tim, do
dé lam gidm chuyén héa, gidm tiéu thu oxy cd tim va gidm luu lugng mach vanh.

3. TUAN HOAN NAO

Tuan hoan néo 14 tudn hoan nudi ho nio, co quan cao nhat chi phéi moi ¢g quan
moi chdc ning toan co thé. Sit cung cAp mau cho nédo la viéc thiét yéu dén muc la
d6i véi moi c¢d quan khdc thi ¢ thé nging tudn hoan nhiéu gis hodc nhiéu ngay,
nhung d6i véi ndo khéng thé nging tudn hoan qud 4 phut. Qud muc dé, ndo nging
hoat dong vinh vién khong bao git c¢6 thé héi lai dugec.

3.1. CO SG HINH THAI HQC
Dong mach

Cé6 bon dong mach bdo dam tudi mau nudi néo la hai dong mach canh trong (mot
trai, mot phai) va hai dong mach dot song (mot trdi, mét phai). Ngudi ta ciing phan
chia ¢ méi bén phai hay trdi ¢6 hai dong mdu, mot dong phia trudec do dong
mach canh va mot dong phia sau do ddng mach dét séng.

C6 hé thong nd1 dong mach cdnh trong va dong mach dét séng véi déng mach
canh ngoai. Khi ¢6 huyét khéi 6 dong mach canh trong thi mach néi nay cé thé
la dudng tuan hoan thay thé, bdo vé cho ndo khdéi bi thi€u mdu & bdn cau tuong
ung.

Da gidc Willis 1a m6t hé théng mach né6i déc ddo, hinh thanh 1a mgt vong
kin gém cdc déng mach théng trudc va théng sau; to vong hinh da gidc d¢
toa ra cdc dong mach ldn di cdc phia. Péng mach théng trude néi hai déng
mach ndo trudc (tdn cung cuia hai dong mach cdanh trong). P6ng mach théng
sau n6i cdc déong mach canh trong vdi cdc dong mach nédo sau.

Khi dén vé ndo, cdc dong mach c¢6 nhdnh néi ching chit sang nhau. Khi
c6 bién c6 tdc, mdu ¢ chd khdc c6 dp sudt cao hon sé chdy sang bén ¢6 dp -
suidt thap do tdc. Nho d6 tudn hoan ndo ving tdc lai duge héi phuc. Khi tdc
mach nhd 14 mach tdn, thi nguy hiém hon vi khéng ¢6 mach néi nhu § mach
to. ‘

Cdc dong mach ndo déu cé hai nhdnh néng va sdu, nhanh néng tugi mdu nudi
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v6 ndo, nhdnh siu tud1 mdu nudi cdc nhan xdm trung uong.
Tinh mach

Thanh céc tinh mach -4t méng. Cdc tinh mach c6 nhiéu chd néi thong véi nhau
va khong c6 van. Vi vdy méu cé thé chay theo cd hai chiéu trong tinh mach. Nhu
vay ta thdy cd dong mach 14n tinh mach cla ndo déu c6 nhiéu chd néi théong. Pé
1a co s& gidi phidu ddm bdo cho duy tri tudn hoan lién tuc cho co quan quan trong
nhu nao mdi khi c¢6 bién ¢é tdc. Tinh mach ciing giéng dong mach nio & chd cé hai
hé, hé nong hay hé v6 nio, va hé sadu hay hé dudi vé. Cac tinh mach néo cudi cung
d6 vao hai tinh mach canh trong.

Phan bé than kinh cho ciac mach nio

Cé hai t6 hgp than kinh:

* Céc ddm roi cua dong mach canh. Cé6 ddm réi lién dong mach cénh tai chd
chia nhanh déng mach canh chung. U day cé cac day thiét - hau (IX), day phé vi
tic vagus (X), hach giao cdm c6 trén.

* Cdc ddm réi cia dong mach dot séng. Poan thing dung cia déong mach dot
sdng nhan cdc nhdnh ti day than kinh dét song trudc trudc va sau. Doan uén cong
ctia dong mach dét séng trude khi vao so, va khic trong so nhan cédc soi tir hai day
than kinh ¢6 diu tién. Pam réi hinh thanh va duge phan bo dén tan da gidc Willis,
ndi vdi ddm réi cta ddong mach canh trong.

3.2. PONG HOC CUA TUAN HOAN NAO
Ap suit miu nio

Ngudi ta thudng coi dp sudt mdu nio la bing huyét 4p trung binh, tic 12 bing
tri s6 cia huyét 4p dong mach tuan hoan hé théng. Nhu vay 4p sudt mdu ndo vao
khodng 83 dén 85 mmHg. Tuy vay tri s6 nay cé nhiéu trudng hgp khéc huyét dp
tuan hoan hé théng do § cdnh tay.

Ap sudt mdu ndo thay ddi theo tu thé, thdp nhat ¢ tu thé dung, cao lén
khi ndm. Khi huyét ddng mach hé théng thay déi trong giéi han binh thudng
thi 4p sudt mdu ndo ciing thay d6i tuong ¥ng.' Nhung khi huyét 4p hé théng
tdng cao thi 4p sudt ¢ ddong mach ndo ting vdéi muc cao hon nita. Pdc di€m
nay lién quan dén tdn sudt cao clia tai bi€n mach mdu ndo 6 ngudi ting
huyét 4p. Khi huyét 4p hé théng sut thi 4p sudt mdu ¢ ndo sut manh hon
nida. Cé mdt s6 trudng hop séc, dp sudt dong mach ndo khéng con ma huyét
van do dugc ¢ cdnh tay.
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Luu luong mau nio

Luu lugng mau nao binh thudng 700-750 ml/phit, bang 14 - 15% luu luong tim
hom cho toan co thé, quy ra don vi trong lugng néo la 50 - 55ml/100gam/phit. Luu
luong nay khong cao néu ta so sanh luu lugng mau & mot sé co quan khdc quy ra
don vi trong lugng co quan. Cdc tri s6 luu luong theo don vi ml/100gam/phit 14n
lugt theo thu tu gidm dan 1a nhu sau: than cao nhat 420; co tim 84; gan 57,7; ndo
53,6; da 12,6; co 2,7. Tam quan trong cia tuan hoan ndo khong thé hién bing gid
tri cia luu lugng méau nio hodc bang mic ning luong do néo tiéu thu. Ning lugng
st dung ty 1& chat ché véi muc tiéu thu glucose, oxy va vdi luu lugng méu; nang
lugng dé 1a cdng, lau nay thudng tinh bing calo hay kilogam-met tuy théi quen caa
modi chuyén khoa, ma hé quéc t& SI ngay nay khuyén dung don vi joule. Cdc nha
sinh 1y hoc da ¢6 dit liéu chiing minh rang trong diéu kién van dong manh, mic
tidu dung niang lugng toan co thé tang rat cao, luu lugng mdu toan than ting cao,
nhung mdi co quan, mdi md ¢6 midc bien dong luu lugng méau khdc nhau phu hgp
v4i diéu kién van déong manh. Riéng luu lugng mdu nio van giit nguyén mic lic
nghi. S& liéu ¢ bang 3-6.

Bdng 3-6: PHAN PHOI LUU LUONG MAU TGI CAC CO QUAN VA MO LUC NGHI VA
LUC VAN CO MANH (DU LIEU CUA CHAPMAN VA MITCHELL).

Co quan hodc md Luu lugng mdu (mililit/phut)
Luic nghi Luc van co % so vdi lde nghi
Nao 750 750 100
Tim- 250 750 300
Co 1.200 12.500 1042
Da 500 1.900 380
Théan 1.100 600 55
Bung 1.400 600 - 43
Céc co khac 600 » 400 67
Tong luu lugng 5.800 17.500 302

Diéu ndi bat hon hét la luu lugng mau nao rat hang dinh. Lai ¢cé thuc nghiém
khdc dung k§ thuit tinh xdo hién dai theo déi su dién bién gid tri tdc thoi cia
luu lugng mdu nédo ¢ ting di€m nhd cya nao (256 diém, qua 256 ddu do). Khi ndm
chit ban tay thi tang luu luong dong mau & ving van déng vé ndo ban cau tuong
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tng (d6i dién). Khi viét thi tang luu lugng mau ving chdm, viung 15i néi Broca va
nhiéu vang khdc; viét chit khong chi 1a thuc hién cong ¢o hoc di chuyén cdn bat
ma 1a hoat dong nhiéu vang vé nio lién quan dén ¥ nghia clia chit, hay néi didng
hon 1a lién quan dén gia tri ngit nghia (semantic value) ciia ngén ngir, bao géom 161
noéi, chit vi€t va su suy nghi thadm trong lic cdm but viét may chi. Khi chiéu sdng
vao mat thi tdng vot luu lugng mdu ¢ vung chdm (ta biét ving nhin é thuy chdm).
Céc thuc nghiém trén lam tdng luu lugng mdu ¢ cdc vang khu trd tuong dng ¢ vo
ndo, nhung cac bién dong khu trd nay khong lam thay déi dang ké tri s6 luu lugng
mau toan bd ndo. Nhing nghién ciu khdc so sanh nao nghi ngoi thu gidn thi du
nhan rdi dang 1o dang nhin troi xanh, véi ldc ndo lam viéc cang thing nhu dang
suy nghi tim hiéu vé ly thuyé&t rdt khé (thi du vé thuyét tuong déi cla Einstein),
thi téng ning lugng st dung trong ndo khong ¢é6 khéc nhau ddng ké (mic ning
lugng st dung dude ddnh gia bang luu lugng mAau, mic tiéu thu oxy hodc tiéu thu
glucose quy ra don vi céng la joule, calo hay kilogam-met). Ngudi ta phai ngac
nhién thay két qud lam viéc cia ndo (tri tué) da lam thay d6i bé mét trai dat, da
dua dugc con ngudi cing dung cu nghién cifu khoa hoc 1én vi tru, th€ ma dé lam
viéc dé, bd ndo tiéu dung ndng lugng cuc it, ndng lugng d6 tinh ra joule khong da
xic mot xéng dat, tinh ra calo khong dd dé dun séi mét Am nudec. Vi vay dé két
thic doan luu lugng mdu néo, tam cé thé rat ra hai diém: (1) luu lugng méu néo
va muc st dung ning luong ¢ ndo rat hiang dinh trong moi diéu kién nao hoat
dong ti to1 thiéu dén t6i da; (2) ndng lugng tri tué cGa nio cé 18 hién nay khéng
thé do dac ddnh gid bing don vi céng 1a joule dugc.

Thoi gian mau qua nio va sy tiéu thu oxy, glucose

M4du chay qua ndo khd nhanh, chi ching 3 gidy. Mdu chdy qua mang néo lau
hon, ching 9 giay. Téc dé tuan hoan nay phu thudc vao 4p sudt ¢ dong mach canh.
Lugng oxy tiéu thu ¢ ndo bang 18 phan trdm muc tiéu thu oxy toan co thé. Muc
tiéu thu glucose ciing chiém ty 1é tuong ty so véi toan than. Ndo khéng cé du tri
glycogen, do d6 ndo rdt cAn mdu tuan hoan lién tuc cung c&p glucose. Khi thiéu
glucose, cdc mé khéc st dung dudng méi (new glucose) tao t protein va mg, la
mot phuong thic ti€t kiém glucose, dé danh glucose uu tién cho néo. Cé tdc gia
cho réng nhin déi lau ngay, can ngudn glucose thi néo cé si dung cdc thé ceton
13 s&n phdm tho4i héa md.

3.3. ANH HUGNG MOT SO CHUC NANG KHAC POI VGI TUAN HOAN NAO
Anh hudng cia tim

N4o kh4 gan tim va nhan m4du ti bon dong mach 16n, nén mdi tAm thu dén dén
phia ndo mdt lan séng manh cia lugng mdu 16n, c6 thé lam cho néo bi ép manh.
Thién nhién da tao dic di€m giai phiu cdc ddng mach d€n nao d€ tréanh lan séng
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ap sudt doi manh d6. Hai dong mach canh trong, truge khi vao ndo c6 hai doan
cong ¢ 6ng cdnh va ¢ xoang. Hai dong mach ddt séng ciing ¢ hai doan cong ¢ gitta
dot song c6 1 va dot song c6 2, va § gitta dot séng ¢ 1 véi xuong chdm.

Nho ¢6 nhitng doan cong ¢ dong mach, dp sudt mdu giadm bét trude khi téi néo.
Ngoai ra con ¢6 hiéu ing Bayliss lam giam bét séng déi méu téi ndo (xem doan 3.4
cung bai).

Tuan hoan nio dién ra trong so 1a mét hop cing va kin, nén mdi tdm thu dua
mot lugng mau déng mach vao, thi ¢é lugng mau tinh mach tuong duong ra khéi
ndo. Mdu tinh mach roi nédo con do cdc nguyén nhan: 4p sudt con lai sau khi da
qua mao mach, stc ddy ctia cac dong mach néo, su d4ap cia nhitng doan dong mach
canh di qua xoang hang.

Anh huéng ciia hé hap

Khi ho hdp thong thudng, ¢ thi hit vao d4p suit trong 16ng nguc gidm lam méu
tinh mach cdc noi tré vé tim. Tdc dung d6 lai cang quan trong d6i v6i cdc xoang
va cdc tinh mach ndo. Nhu vay & thi hit vao m&du néo vé tim nhiéu, déng thoi néo
lai dugc dén bu ngay mét thé tich mdu tuong ung (do dong mach).

DPong tac gang swe (effort) con goi la su 14y hoi hay nhin hoi - thi du trude khi
nhic vat rdt nang - 14 mot dong tdc hé hap ti€n hanh nhu sau. Trude hét hit vao
siu, phdéi day khong khi, thanh quan déng lai dé cdc co thé ra co manh nhung
khong khi khong ra duge ma bi ép trong phéi. Lic nay 16ng nguc cé 4p suat duong
cao, ngin dong mdu tinh mach vé tim, trong d6 c¢6 ngian cd dong mdu tinh mach
ndo khi&n thé tich mdu trong ndo tang 1én. Khi thoi gidng sic, tic 1a khong nhin
hoi nita, m4u tinh mach ndo dot nhién vé nhanh tim' ma chua c6 mau déng mach
lén thay thé ngay. Lic nay ndo hoi thiéu mdu, gay triéu ching t6i méit, chodng
vang khi thdi gdng suc.

3.4. PIKU HOA TUAN HOAN NAO

Cdc y&u td diéu hoa luu lugng mau nio la phan dp carbon dioxid, phan 4p oxy,
céc y&u t& than kinh va hiéu @ng Bayliss.

Phan ap carbon dioxid (COg2)

Binh thuong phin 4p nay xap xi 40mmHg, khi tdng cao thi gy gidn mach lam
tang luu lugng mdu ndo. Co ché tdc dung va cdc phan ung thuc hién co ché 46 la
giong & cdc mod khdc, va qua cung loai phdn ung. Cu thé 1a ¢ su gdn nudc tac acid
carbonic, ti€p d6 acid nay ion héa tao ion hydro:

CO, + H20 —> H2CO3 (do men carboanhydrase xic tdc) A
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H2C0O3 —> H* + HCO3 ~
Chinh ion hydro H" 1a y&u t6 giy gidn mach néo.

Do co ché& thong qua ion H”, bat cif chat nao khac néu lam tang do acid cda mé néo,
tic 1a ting néng do ion H”, thi déu do d6 ma lam gién mach, ting luu lugng mau néo.

Ion hydro (HY)

Ton hydro (H*) ¢6 tdc dung lam giam hoat tinh noron dong thi véi lam tang luu
lugng mdu ndo. Do ting luu lugng, ndo thdi CO2 va phan d4p CO2 cing néng do ion
H" lai gidm xudng muc binh thudng. Tac dung nay cé hai ¥ nghia : (1) d6 1a co ché&
tu duy tri hiing dinh néng d% io: hydro trong dich quanh t& bao nio, 1a diéu kién
hoat dong binh thudng cda cdc noron ; (2) tdc dung CO2 dugc dng dung trong thuc

-hanh nghiém phdp ting thong khi dé hoat héa ndo. Nghiém phdp tidng thong khi
la tang luu lugng thé (thd sidu va thd nhanh) trong 2 phiat lam phan d4p CO2 gidam
trong mdu va ca trong mdu lén ndo. Vi vay néng dé6 H* ciing gidm, gdy co mach
nao, thi€u mau nido tam thoi. Pédng thoi giam nong do ion hydro H* lam ting hoat
tinh noron. Hai y&u t& thi€u mdu nao va ting hoat tinh noron déu lam béc 16 cdc
& bénh 1y ra dudng ghi dién nio, nhat la cac 6 déng kinh.

Phan ap oxy

Phan 4p oxy thdp cé tdc dung gdy gidn mach lam ting luu lugng méu ndo. Mdu
dén nhiéu, mang oxy dén, ning phan dp oxy trd 1én mudc binh thudng nhu ca. D6
la co ché tu diéu hoa luu lugng mdu néo, ciing 1a tu diéu hoa phan dp oxy mdu nio.
Su tu diéu hoa luu lugng mdu nédo thuc hién qua hai co ché& 1a co ché chait gidn mach,
va co ché& gidm truong luc : (1) trong co ché chat gidn mach, sy gidm phan 4p oxy
¢6 tdc dung kich thich mé néo gidi phéng cac chait gidn mach, trong d6 manh nhat
14 adenosin, ngoai ra con c6 H*, K*, bradikinin, prostaglandin ; (2) trong co ché&
gidm truong luc, su gidm phan 4p oxy khién té& bao thanh mach ciing thiéu oxy do
dé thi€u ndng luong, gidm truong luc thanh mach di dén gidm mach thu déng.

Hé than kinh thuc vat

C6 tac dung khong nhiéu ddi véi tudn hoan ndo. Kich thich giao cdm gay co céc
mach 16n, nhung khong gay co cdc mach nhé ¢ néo. Kich thich phé giao cam géay
gidn mach nhe.

Hiéu Wng Bayliss. Ty diéu hoa lvu lwgng mau nio

Hiéu ing Bayliss 12 hién tugng tu diéu hoa luu lugng mdu néo : chinh 4p suit
cao trong mach mdu lai 1a yé&u t6 gy gidm dp suit cho tré vé binh thudng. Co ché
thuc hién 1a mét phén xa than kinh diéu hoa van mach nio, xudt phdt ti cac co
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quan cdm thu dp sudt nim trén thanh dong mach. Khi huyét dp cao 1én trén 140
mmHg hodc khi thanh mach xo cing thi mat hiéu ung Bayliss. Do dé ngudi ¢6 huyé&t
dp cao va xd cing mach thi nguy co tai bi€n mach mdu néo lai cang ting thém.

MOT SO KY THUAT THAM DO CHUC NANG TIM MACH

Bai nay gidi thiéu mot sé6 ky thuat vé thdm do chdc ning, nhdm minh hoa cho
gigo trinh sinh 1y hoc tudn hoan. Ghi dién tim, lam siéu 4m tim va ghi ti€ng tim
12 trong s6 nhitng ky thuat dem lai nhiéu théng tin nhat vé chic ning sinh ly cta
hé tuan hoan.

1. PIEN TAM PO

T gitta thé ky 19 ngudi ta da biét ¢6 nhitng hién tugng dién di kém theo nhing
hoat déng cla cdc co néi chung ciing nhu cda co tim néi riéng. Waller (1867) trong
~ thuc nghiém déa thu dugce sic dién dong cda tim & vung 1ong ngue. Nhung dong dién
dé rat nhé, phai tinh bing milivon (mV), nén khi dé khong ¢6 mdy ghi lai duge.
Cho mai téi 1903 Einthoven st dung mot dién ké& c6 day rat nhay cam va ghi duge
dong dién d6 1én gidy, md dau cho su phéat trién khoa dién tim hoc.

Binh thudng, ciing nhu moi t& bao séng, mang cta sgi cd tim cé hién tugng phan
cuc, tuc 14 khi nghi mit ngoai cé dién tich (+) so véi bén trong, hidéu dién thé & mit
ngoai so véi mit trong vao khoiang 80 dén 90 mV, goi la dién thé mang. Khi hoat
dong, ¢ mdi sgi co tim xudt hién moét dao dong cda dié’n thé mang goi la dong dién
hoat déng. Téng hgp nhitng dong dién hoat dong clia cdc sgi co tim goi la dO‘ng
dién hoat déng cia tim. Co thé€ con ngudi la mot moi truosng din dién tuong doi
dong nhat, cho nén dong dién do tim phat ra c6 thé truyén di khdp co thé, ra téi
da. Ta c6 thé ghi dugc dong dién tim bang cach ndi hai cuc clia mdy ghi dién tim
v6i hai diém khdc nhau cta co thé. '

Cédch mic dién cuc dé€ ghi dong dién hoat dong cta tim goi 1a chuyén dao. P
thi ghi lai cdc bién thién ctia dong dién do tim ph4t ra trong khi hoat dong goi la
dién tam dé (ECG : electrocardiogram).

1.1. CAC CHUYEN DAO TIM

Cé hai loai chuyén dao (dao trinh) la :
- Chuyén dao truyc tiép.
- Chuyén dao gidn tiép.
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Chuyén dao truc tiép: 1a chuyén dao khi dit dién cuc cham vao co tim. Chi
dung chuyén dao truc ti€p trén nhiing ngudi md 16ng nguc trong phau thuat, hoic
trén cdc dong vat thi nghiém.

Trén ngudi binh thudng thi dung chuyén dao gidn tiép, ngoai 16ng nguc.
Chuyén dao gian ti€p : Cé 3 loai chuyén dao gidn tié€p 1a :

" Chuyén dao song cuc chi (chuyén dao mau).
- Chuyén dao don cuc chi

- Chuyén dao trudc tim

Zbrpﬁﬁ

7;)/ Prif
( R/yﬁ/)

([eft)

Chén tréi
(f%o/)

Hinh 3-11. So db truc dién trong tam gidc Einthoven

Trong muc chuyén dao nay, chi néi 3 chuyén dao gidn tiép vi thudng ding trong
thuc hanh y hoc 1am sang.

1

1.1.1. Chuyén dao song cuc chi (chuyén dao mau)

Einthoven dung 3 diém la tay phai, tay trdi va chan trdi tao thanh mot tam gisc
dé dit chuyén dao gidn tié€p ghi dién hoat dong cda tim.

Truc gidi phlu clia tim di t trén xuéng dudi, tt phdi sang trdi. Truc dién cda
tim gdn nhu trang véi truc gidi phau, tuong trung biing mot vects di tir trén xubng
dudi, ti phai sang trai.

Khi dat 2 trong 3 diém & c6 tay va c6 chan ta sé& ¢6 3 chuyén dao :

- D1 : tay phai - tay trdi »

- D2 : tay phai - chén tr4i

- D3 : tay trdi - chén trdi

1.1.2. Chuyén dao don cuc chi

Chuyén dao nay thuc ra vin dung hai dién cuc : mot dién cuc tham do va mot dién
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cuc trung tinh. Dién cuc trung tinh dugc tao ra bing cach ndi 2 trong 3 di€m (tay
phai, tay trai va chan trai) vao mot dién trdé 5000 Q. Vi dién tré 16n nhu vay nén dién
thé & cuc nay khong dang ké, Bi€én d6i dién ta ghi dugc 1a bi€n d6i dién 6 cuc tham
do.

C6 ba chuyén dao don cuc chi:

- aVR : chuyén dao don cuc chi tay phai

- aVL : chuyén dao don cuc chi tay trai

- aVF : chuyén dao don cuc chi chén tréi,

1.1.3. Chuyén dao don cuc trudc tim

Cuc tham do dit gin tim, trén da nguc. Cuc trung tinh dat nhu trén. Cé 6 chuyén
dao trudc tim:

- V, : dién cyc tham do dit 6 khe lién suon IV, sit bo phai xuong fc.

- V, : dién cuc tham do dat o khe lién suon IV, sédt bo trdi xuong ic.

- V; : dién cuc tham do dat ¢ gitta V, va V.

- V, : dién cuc tham do dat ¢ giao di€m cua khe lién suon V v6i dudng gida xuong
don trai.

- Vs : Dién cuc tham do dit ¢ giao diém cua khe lién sudn V voi duong nach trudc
bén trai.

- V4 : dién cuc tham do dat o giao di€m cua khe lién suon V vo6i dudng nach bén
trai. ’ '

Chuyén dao V,, V, c6 dién cuc tham do dat tring lén ving thanh nguc 6 sat ngay
trén mat that phai va gin khoi tam nhi, do dé V,, V, duoc goi 1a cac chuyén dao trude
tim phai, ching phan 4nh céc bién d6i dién th€ cua that phai va khdi tdm nhi.

Chuyén dao Vs, V. ¢ thanh nguc sét trén that trai, dugc goi 1a cac chuyén dao
truéc tim trai. Ching phan 4nh cac bién d6i dién thé cua thit trai.

1.2. CAC BUOC TIEN HANH GHI DIEN TIM

1.2.1. Chuéin bj dung cu, mdy va bénh nhan

Dong dién tim c6 dién th& rat nho, nén trong khi ghi n6 rat dé bi anh hudng boi
cac dong dién tap, mudn loai bo cac dong dién d6 can lam cac viéc sau day:
- Dat day "dat"n6i giudng bénh nhan nim vdi dit, day dién ctia may phai céch dién.

- Bao bénh nhan nam that yén ling, thoai mai, cac bdp co mém mai, mit nhim. Bo
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cac vat bang kim loai trong ngudi bénh nhan ra.

- VOi tré em gidy giua hoidc bénh nhan ma tam thin qué kich dong, run tay chan,
thi phai cho bénh nhan dung thuéc an than dé ngu yen.

- Phong ghi dién tim phéi c6 nhiét do khoang 20°C, néu néng qua bénh nhéan ra
mo hoi sé 1am bién d6i tinh din dién cia da, néu lanh qua thi bénh nhan bi rét run
s€ anh huong dén dudng ghi dién tim.

- Trudc khi dat dién cuc 1én mot vang nao, phai tiy cac chat bidn hay mo nhon trén
da vang d6 (bing éte hay con), nhung nhé dung lam xay xat da. Sau d6 bai lén da
moét chat dan dién nhu nuéc mudi. C6 thé 1am ting thém sy ti€p xic gitta dién cuc va
da bing cach dém mét miéng gac c6 thdm nudc mudi vao giita da va dién cuc.

- bat dién cuc: chon ché that mém dé€ dit dién cuc, dung dit 1én xuong.

Dién cuc la nhing manh kim loai trdng bac hay thiéc, rong 2 cm dén 4 cm, loai
nho dat 6 vung truéc tim (vi can vi tri chinh xac), loai I16n dat ¢ céc chi.

- Khi ghi cac chuyén dao thong dung, theo quy udc qudc t€, cac dién cuc hodc day
ndi vao cac dién cuc cé cac mau nhu sau:

* Mau do dat o c6 tay phai.

* Mau vang dat d cd tay trai.

* Mau xanh 14 cay dat 6 c6 chan trai.

* Mau den cho dién cyc trung tinh, ddt 6 c¢6 chan phai.

1.2.2. Pinh chuén dién thé va thoi gian

Trudce khi ghi dién tim phai xac dinh tiéu chuin cho dién thé va thoi gian.

Dién thé: Trudc khi cho dong dién tim chay vao mady, ta phai phéng m(_‘)i dong dién
1 mV vao mdy lam can may lén d¢ cao 1 cm, goi d6 1a dinh chuin (calibration).

Khi mudn cho céic lan séng cao lén dé nghién ctu kj hon, ngudi ta dieu chinh cho
1 mV lam can méy Ién do cao 2 cm va ghi ky hiéu 13 2N vao gidy ghi dién tim.

Khi cac séng dién tim c6 bién d6 qué cao, vuot ra ngoai khé giay, thi diéu chinh
cho 0,5 cm tuong Ung v8i 1 mV va ghi ky hiéu 1a N/2.

Do d6 mudn cho ngudi doc bi€t mot ban dién tdm do ghi theo dinh chuin nao thi
phai 1am dinh chuin mét doan 6 dau ban dién tam d6 va ghi canh d6 2N hay N/2 tuy
theo mic dinh chudn da chon.

Thoi gian: Khi van cho gidy chay theo t6c d6 25 mm/s thi mbi 6 dai 1 mm tuong

u é"'l—s—004
ng voi: oo = 0,04s.
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Khi vin cho gidy chay theo téc do 50 mm/s thi mdi 6 dai 1 mm tuong Gng Vi

1s
— =0,02 s
50

Cac may hién dai c6 kha nang chay nhiéu téc do: 2,5; 10; 25; 50; 100 mm/s, nén
cd theo céach trén tinh ra gia tri thoi gian caa 1 6.

Binh thudng, ngudi ta hay st dung téc d6 25 mm/s tdc 1a gié tri thoi gian cia 1
6 1mm la 0,04 s.

1.2.3. Ghi cic chuyén dao

Bat nat diéu chinh cho may ghi lan lugt cdc chuyén dao sau (néu may mot can).
- D1, D2, Ds.

- aVR, a VL, aVF.

- V1, Vg, V3 V4, V5, Ve.

1.3. PHAN TiCH MOT PIEN TAM PO

Truéc hét can kiém tra ky thuat ghi xem cé bi nhiéu khéng ? tranh nhing sai
s6t nhu méc dién cuc sai vi tri, vin nut hay ddnh ddu nham chuyén dao, ddn nham
dién tam d6, v.v.. Sau khi chic chin khéng cé sai 1am ky thuat, ta tién hanh phan
tich dién tdm do, cé hai phan 1a nhan xét dai cuong va phan tich cac séng.

1.3.1. Nhan xét dai cuong ECG trén toan bd cdac chuyén dao

Ta s& 1an lugt nhan xét: nhip tim, truc dién, va tu thé tim.

Nhip tim : Nhip xoang hay khéng xoang, nhanh hcliy cham, déu hay khong déu,
v6i tan sd trung binh bao nhiéu nhip trong mét phit, c6 ngoai tAm thu hay khéng
(cdc ngoai tAm thu nhi thudng hay bi bé s6t). Né&u cé bloc nhi - thdt hay flutter thi
phdi tinh riéng tan s8 nhi (PP) va ghi lai muc do bloc 2/1, 3/1, v.v..

Cdch tinh tdn sé tim: c6 nhiéu cdch tinh tan s6 tim, & day chi trinh bay hai cdch
tinh.

* Po 1dy mot khoang RR tinh ra giay (RR®) rdi 14y 60 chia cho né, sé duge tan s6 F:

F=2rs

L 60 _
Thi du: ta do dugec mdt khoang RR = 0,80s, thi tan s6 tim la: F =080~ 75¢/min.

y

* Dung thuéce do.

Xdce dinh truc dién tim: dé tinh truc dién tim ta tinh géc o cda truc so vdi
dudng nim ngang (con goi la truc 0°).

251



Qua trinh khu cuc that luén ludn d6i hudng, tao ra nhiéu vecto biéu hién dong
dién khu cuc va dién truong tim 6 cac diém khéac nhau, dugc goi la vecto khu cuc tic
thoi. Tong hop céac truc dién tdc thoi sé dugc truc dién tim trung binh. Binh thuong
géc a = 58°.

Cidch xdc dinh géc a: C6 nhiéu cach xac dinh géc a, 6 day chi néu hai cach la dung
tam gidc Einthoven va dung tam truc kép Bayley.

- Stt dung tam gidc Einthoven: Phai dung chuyén dao D, va D,. Céac budc tién hanh
nhu sau:

* Po bién d6 cua céic lan séng Q, R, S 6 D, va D, voi don vi milimet (1/10 mV).
Tri s6 cua cac séng duong (R, R’ ...) dugc mang d&u (+), tri s6 cdc séng am (Q, S,

S’...) dugc mang dau (-).

Thi du:
(R, (R6 D)) = +4
g 1{s,1 (S6 D)) =-15
b, {‘03 Q6 Dy) =2
R; (R0 D;) = +4,1
D * Tinh t6ng dai s6 cua bién do cac s6ng cua mdi chuyén

> dao. Theo thi du trén ta co:
DR, + S, = +4 + (-15) =25

* Thé hién cac con s6 tinh dugc thanh nhiing vecto, dat ching trén nua truc (+)
hay nua truc (-) cia mdi chuyén dao tuy v by '
theo chiing c6 ddu (+) hay (-). Vé d¢ dai
ciia vecto thi cid méi don vi dién thé 1/10
mV tuong duong vdi mbi don vi cia truc da
chia, 6 day la 1/2 cm.

Hinh 3-12

Theo thi du trén ta co cac vecto:

OM, = +2,5 don vi

O;M; = +2,1 don vi

* Tu cac vecto nay xac dinh truc dién tim
OM (nhu trén).

* Xac dinh phuong hudng cua truc dién
tim: vé xung quanh tam giac Einthoven mot Hinh 3-13. So d0 céch ké cic vecto tim trén
vong tron ngoai ti€p va chia do vong tron chuyén dao Dj va chuyén dao D3 ding
dd nhu 6 duéi. xac dinh tryc dién tim.
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+90°

Hinh 3-14. So 0 vong tron ngoai ti€p tam gidc Einthoven
dung x4c dinh truc dién tim.

Géc lam boi truc dién tim voi truc 0° goi la géc a.
Theo thi du trén géc a = +58°.
— Str dung tam truc kép Bayley: Cac budc ti€n hanh:

* Tim trong 6 chuyén dao ngoai bién xem phitc hgp QRS & chuyén dao ndo cé tdng
dai s6 bién d¢ gan O nhat. Ta goi né 1a “chuyén dao A”. Truc dién tim s& gin vuong géc
Vv6i truc cha chuyén dao A, va do d6 n6 gén trung vdi truc cha chuyén dao vuéng géc véi
chuyén dao A, chuyén dao nay dugc goi 1a “chuyén dao B”.

* Nhin vao phic hgp QRS cia ‘
chuyén dao B, xem téng dai s6 -90°
bién d6 cla nd la (-) hay (+). Néu
1a (-) thi truc dién tim s€ trung
huéng v6i nira truc (-) cla chuyén
dao B, con néu (+) thi nguoce lai.

* Mudn chinh x4c hon nita ta cé
thé 1am thém mot dong tic diéu
chinh: nhin lai phttc hgp QRS ctlia
chuyén dao A, néu:

. C6 tri s6 duong thi phai diéu
chinh miii cla truc dién tim do 10
hay 15° (tuy theo duong nhiéu hay
it) trén vong tron vé phia nlra truc
duong cia chuyén dao A.

. C6 tri s6 am thi 1am nguoc lai. Hinh 3-15: Sa d5 truc kép Bayley diing
' T xac dinh truc dién tim.

+90°
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. Néu bing 0 thi khong phai chinh lai.
Cdc kiéu truc dién tim:
- Khi truc tim & trong khodng 0° d&n + 90° 14 truc binh thudng (truc trung gian)

- Khi truc xoay theo chiéu kim déng hé ma vugt qua + 90° tdi -150° goi 1a truc
1éch sang phai hay la truc phai.

- Khi truc xoay nguge chiéu kim déng hé ma vugt qua 0°, t6i -90°, goi la truc léch
sang trai hay la truc trai.

F 180"
0° A
D, o { -
T] ______
% A
—— — Uy
900 a { . 2
[o)

Hinh 3-16. So d6 céc kiéu truc dién tim
i

- Khi truc ¢ trong khodng tir -90° dén -150° thi rat khé néi 1a truc phai hay trai,
ngudi ta thuosng goi 1a truc v6 dinh (thuéng gdp trong cdc bénh lam cho mom tim
bi léch vé phia sau, nhu trong khi phé& thing).

Chu y:

+ Trong nhiéu trudng hop sinh ly hay bénh 1y, truc dién tim chiu dnh huéng cia
nhiéu yé&u t6 khac nhau nén nhiéu khi khdng tring véi truc gidi phau cda tim. Do
d6 khi néi truc phai hay trdi v.v.. khéng ¢6 nghia 1a mém tim phai quay sang phai
hay trdi v.v.. ma la vectd truc dién tim d4 quay nhu thé.

+ Trong trudng hgp cin phai chan dodn nhanh, ta chi can nhin hinh dang dai
cuong clGa dién tdm d6 dé udc chirng ra chiéu cta truc dién tim:

* Khi miii chli yéu trong phitc hgp QRS (nghia 1a séng c6 bién do 16n nhit trong
hai séng R va S) ¢ D1 huéng lén trén dudng dong dién (nghia la Ry 16n hon S1), &
D3 ciing hudng 1én trén (cé thé xudéng dudi rat it), thi dé 1a truc binh thusng (hay
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truc trung gian) (ki€u RR;).

* Khi mai chu yéu cua D; hudng xuéng dudi duong dong dién (S,>R,), con ¢ D,
hudng 1én trén (R;>S;) thi d6 la truc phai (ki€u S|R,).

* Khi mii chu yéu caa D, hudng Ién trén, con D; hudng xuéng dudi thi la truc trai
(kiéu R,S,).

* Khi mai chu yéu cia D| va D, déu hudng xudéng dudi thi khé ndi la truc phai
hay truc trai, nguoi ta thuong néi 1a truc vo dinh (ki€u S;S;).

Truc dién tim c6 thé léch sang phdi hay sang trdi do nhiéu nguyén nhdn:

- Do tu thé tim trong 16ng nguc. Céac tu thé ngodi, nim cé thé anh hudng dén tu
th€ tim va lam bién d6i ECG it nhiéu. Do d6 nén ghi dién tim 6 mot tu thé€ nhét dinh,
thudng 1a nim ngia.

- Do céc bénh tim. Tu thé tim it khi 1am léch nhiéu truc dién tim, thuong chi téi
vi tri +100° vé bén phai va -20° vé bén trai. Khi truc 1éch vé bén phai tu +100° dén
+110° thi ¢6 nhiéu phan chic chinila cé bénh tim. Céc bénh tim cé truc phai phin
nhiéu 12 cdc bénh giy ra tinh trang ting ganh ning lam viéc cua thdt phdi, 1am that
phai day va gian ra. D6 1a cac bénh: hep van hai 14, hep van dong mach phdi, thong
lién nhi, tim ph€ man, xo dong mach phéi. .

Khi truc dién tim léch vé bén trai tu -20° dén -30° thi c6 thé nghi 1a ¢6 bénh tim,
néu qua -30° thi c6 nhiéu phan chic chin la c6 bénh tim. Cac bénh tim c6 truc trai
phén nhiéu 12 cic bénh giy ra tinh trang ting ganh ning lam viéc cua thdt trdi, 1am -
né day va gidn ra. Thudng gdp trong cic bénh: tang huyét ap, hep hay ho van dong
mach chu, ho van hai 14, hep eo ddng mach chu, xo vita dong mach vanh.

Tu thé tim: Bing céach so sanh hinh dang thit d6 cua cac chuyén dao trudc tim véi
céc chuyén dao don cuc cac chi va chuyén dao miu, ngudi ta chia ra 6 loai tu thé dién
tim nhu sau: '

- Tu thé ni'u_n ngang: cic phitic hgp QRS cua V,, V¢ gidng VL, D;; V|, V, giéng
VF, D,. G6c « khoang - 30°.

- Tu th€ nita ndm ngang: cac phdc hop QRS cua Vi, V, giéng VL, D,. VF ¢6 dién
th€ thip. Goc « khoang 0°.

- Tu thé trung gian: cac phitcc hgp QRS cua Vi, V, gidng VL va VF. Géc a khoang
+30°. ' :

- Tu th€ nta ding thing: cic phic hop QRS caa Vi, V giéng VF, D,, VL ¢6 dién
th€ thip. Géc a khoang 60°.

- Tu th€ ding thing: cic phic hop QRS cua Vg, V¢ giong VF, D,, D,. V|, V, giéng
VL, D,. Géc a khoang 90°
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- Tu th€ v6 dinh: c4c phic hop QRS khong c6 lién hé gi voi nhau.
Chil y: ¢6 thé nhin dai cuong hinh dang dién tam db dé uéc chiing ra tu thé tim
(bang céch xac dinh midi chu yéu trong phic hop QRS cua chuyén dao aVL va aVF):

AL
_\/__ VE } Nam ngang —v—- VL

ﬂ/n/y fb’;j
A w — = VF

A F }Mlﬁ nam ngang | . L

N ow
A vE 7;uﬂ57 gian ———\/-— 78

Nz izf;y 7'/9;;3;

V6 ik
Hink 3-17. So d cdch dGi chi€u céc hinh dang thit 0B d& wéc chimg tr thé tim.
1.3.2. Phan tich cdc séng dién tim & cdc chuyén dao

Nhu da trinh bay ¢ trén, truc dién tim va ca cac truc cua séng P va song T binh
thuong déu hudng xuéng dudi va sang trai, g?my song song vdi truc D,. Nhu vay, khi
chi€u mdi truc d6 1én 3 truc chuyén dao miu ta sé dugc céic vecto duong véi cac vecto
6 D, 1a dai nhat. Piéu d6 c6 nghia 1a cac séng P, phic hop QRS va séng T ¢ ca 3
chuyén dao miu déu duong tinh, véi bién d¢ 16n nhit 6 D,, con bién d6 6 D, va D,
¢ thé tang giam it nhiéu. '

Vi thé, khi can do thoi gian va bién do céc séng nguoi ta thuong chon D, d¢€ xac
dinh cho ré.

Cac séng dién tim 6 3 chuyén dao miu déu tuan theo dinh luat Einthoven la: "3
mdi thdi diém cua chu chuyén tim, tOng dai s6 ctia cdc dién th& (bién do cac song) O
chuyén dao D, va chuyén dao D; bang dién thé€ 6 chuyén dao D,". C6 thé viét thanh
cong thic nhu sau:

D, + D; =D,

Thi du: néu bién d6 séng R, 1a +4 mm, R, 1a +2 mm thi bién do séng R, la: R,
= (+4) + (+2) = +6 mm.

Chii y: cong thic nay chi ding khi chon céc séng & cung mot thoi diém, thuong
chon trén 3 chuyén dao dugce ghi dong thoi. Néu may mot can, khong ghi dong thoi
dugc, ma ghi lan luot, thi két qua c6 thé chénh léch chat it do anh hudng cua ho hip
hodc cdc anh hudng khac 1én mdi chuyén dao khi ghi.
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Phan tich mét dién tam d6 binh thudng & chuyén

dao D,:

— S6ng P: 1a dién hoat dong cua tam nhi (1a séng R
khu cuc cua tdm nhi). S6ng nay nho vi co tam nhi P T
mong. P la séng (+), dién thé: 0,15 - 0,20 mV; thoi _
gian: 0,08 - 0,10 s (c6 thé gap tu 0,06 - 0,11 s). ' Qs

- Phuc hO’p QRS l1a dlél’l hOE_lt dél’lg cua tim thé’t Hinh 3-18. Mot dién tim 45
(s6ng khu cyc cua tim that), binh thudmg,

Q la song (), dién thé binh thuong 0,01 - 0, 03 mV.

R la séng (+), nhanh, dién thé 1 - 1,5 mV | cao nhédt 6 chuyén #+n D,, 1én nhanbh,
xudng nhanh.

S 1a séng (-).

Thoi gian caa QRS: 0,07 s (c6 thé 0,10 s).

Khi hai tam that khong cang co thi QRS kéo dai.

Khi rung that thi QRS mat.

- Séng T: la s6ng tai cuc cia tdm thit (xudt hién ldc tam that b3t dau gian).

T la séng (+), dién thé < 1/4 R (khoang 0,30 mV); thoi gian: 0,20 s.

Séng T khong d6i xing, dudng lén thoai, dudng xudng dbc.

- Khodng PQ: 1a thoi gian din truyén xung dong tu nhi dén that.

Thoi gian 0,15 s., néu 0,20 s 1a nghén nhi that.

- Khodng QT: 1a thoi gian tam thu dién hoc cua tim (thdi gian tam thu co hoc bt
dau chdm hon mét chit, tu dinh séng R dén cudi séng T). Thoi gian khoang 0,30 -
0,42 s.

Phdn tich cdc song ¢ tdt cd cdc chuyén dao cang mot liic:

- Séng P:

+ Thoi gian: do 6 chuyén dao c¢6 P rong nhat (thuong 1a 6 D,). Néu séng P dai
>0,11 5. goi 12 P rong, néu dai >0,12 s thi gn nhu chic chin bénh ly, 1a diéu kién
chu yéu cua day nhi trdi (thudng gip trong hep van’ hai 14).

+ Hinh dang: cé thé gap moét s6 hinh théi cua séng P nhu sau:

Song P am: dic trung cua bénh ngugc vi tang tim (tim ndm bén phai).

Séng P bi méo md, cé moéc, ché doi,v.v. do hai tdm nhi bép khong dong thoi.

Séng P c6 bién d6 cao > 2,5 mm (>0,25 mV) goi la P cao, n€u P > 3,0 (> 0,30
mV) la bi€u hién chu yé&u cua day nhi phdi.
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Hinh 3-19. Mét s8 hinh thdi khong binh thudng cua séng P trén dién tam do.

. Phitc hop ORS:

+ Thoi gian: khi thoi gian > 0,10 s la QRS gian réng (thudng gip trong ching
bloc nhénh, ngoai tam thu thit, hoi ching Wolf-Parkinson-White, bloc nhi that hoan
toan, v.v.).

Khi QRS hep lai it khi xay ra trong truong hop bénh ly, thuong do nhip tim nhanh
hay véc nguoi nho bé.

+ Bién dd: bién do cao gap trong day thit.

* That phai: chuyén dao V,, V, la cic dién cuc d#t tryc ti€p 1én tam that phai,
phan anh dién thé€ cua that phai.

Binh thudng & chuyén dao V|, V, phic hop QRS déu (-).

Néu 6 V,, V, c6 % = 1, thi lam thém V,R, V,R |

Néu 6 V,R, V,R, phiic hop vin (-) thi binh thuong.

Néu 6 V4R, VR, phic hop (+) la day that phai.

Néu V, (+) 1a day that phai.

Néu S sau thi xét them Vg, Vi, vi hai chuyén dao nay 13 hinh anh gian tiép cia
that phai.

Lam phép cong dai s6 néu:

RVI + Sy = 12 mm (1,2 mV)

Ry, + Sy, > 12 mm la day that phai
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Hinh 3-20. Mot s6 hinh thdi khéng binh thuong ctia séng T trén dién tam dd.
* Th&t trdi: Vs, Vg phan dnh cdc bién d6i dién thé cha that trai.

Binh thudng 6 Vs, Vg cdc séng R, T déu (+), bién do R <25 mm (2,5 mV), S khong
sdu hon R.

. Néu R ¢6 bién dd > 25 mm la day that trdi.

. N&u ngudi binh thudng c¢6 R véi bién do > 25 mm ma ST va T binh thuong thi
khong phdi 12 bénh ly.

- Doan PQ: Thoi gian > 0,20 s 1a tdc nghén nhi that.

- Song T: Cédc hinh dang ctia séng T c6 thé gip.

Séng T ¢é dinh nhogn: thudng la do nhip nhanh.

Séng T d61 xing: nghi dau tién dén bénh vé dong mach vanh, thudng kém ca
hinh dang dinh nhon.

Séng T tron: ¢6 thé do mat thang bing chat dién gidi trong co thé.

Cho noéi tiép cta ST véi T khong thoai thodi ma gdp khic thanh mot goc ro rét
thi nghi d&n thiéu ning vanh, ting huyét 4p.

Bién d9 cia T ¢ cd 3 chuyén dao mau gidm xudng: thudng do dién thé thap (RS
ciing thap) hodc do cac bénh thi€u nang vanh man tinh, rung nhi v.v.. Bién 44 cda
séng T tidng 1én ¢ cd ba chuyén dao mau thudng do cudng giao cdm, do géng suc
hay ¢ "tim vadn dong vién".

Séng T ludn phién: tie 1a e mot QRS c6 séng T cao lai dén mdt QRS c6 sé6ng T
thap hon, gip trong chitng mach so le (pouls alternant), tién luong rit niang.

- Poan ST: ST chénh lén it la binh thuong.

ST chénh xuéng ¢ chuyén dao trudc tim < 1 mm gip trong thi€u mau cuc bd hodc
day that trdi.

Trén day chi 1a so bd phan tich mat dién tam d6. Dé danh gid chinh xdc ngudi ta
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phai phan tich ting s6ng dién tim trén ca 12 chuyén dao; ma trong khuon kho bai nay
khong cho phép trinh bay ti mi hon.

1.4. KET LUAN

Thudng c6 ba loai két luén:

- Dién tam do6 binh thudng

- Pién tdm d6 nghi bénh Iy (nghi c¢6 viém, cé t6n thuong co tim,v.v.).

- Dién tam d6 chic chdn bénh Iy (c6 bién d6i bénh ly ¢ tim).

2. SIEU AM TIM

Phuong phép siéu 4am thim do chidc nadng tim, goi tit 1a siéu 4m tim, cho phép ta
nhin thdy cic budng tim, cic ciu tric bén trong tim vd mot s6 co quan tiép giap tim.
Nhiing ti€n bo ky thuat da cho phép thu dugc nhiing hinh anh siéu 4m tim rat phong
phi, sat voi thuc t€ ciu tric cua trai tim dang hoat dong, thim chi c¢6 thé ty déng do
dac cac chi tiéu chic ning nhu sic can hé mach, cac thé tich,v.v.

2.1. CO SO VAT LY HOC CUA PHUONG PHAP

Siéu am 13 séng am thanh c6 tan s& tir 20.000 Hz tro 1én (Hz ky hiéu tit cua Hertz
l1a mot chu ky trong 1 gidy). Nguyén Iy tham do bing siéu dm tuong tu nhu nguyén ly
dung rada. Chum s6ng siéu 4m phat ra tiu mot dau do, lan truyén di sé phan xa, khic
xa tuong tu nhu séng anh sidng. SOng siéu Am xuyén qua dugc cédc cdu tric co thé. Khi
qua moi trudng cé ti trong dong nhat thi chum tia dj thing, néu gap vat chin cé ti
trong khac moi truong thi mot ph?in tia siéu 4m phan xa trd vé dau do, phan con lai
vén ti€p tuc truyén di, lai gdp mot vat chin khac, lai phan xa mot phan vé, ci thé mai.
Nang luc)hg am phan xa vé& dugc dau do chuyén thanh tin hi¢u dién ghi trén man hién
song hodc trén phim. Siéu am la phuong phap tham do chiic nang khong chay mau,
khong dau va rét it doc hai so voi cdc phuong phap X quang hay phong xa, vi vy cé
tuong lai phat tri€én tot. '

Ky thuat siéu am: méu 12 moi trudng co ti trong tuong d6i ddng nhat; cac 14 van
tim, c4c vach budng tim 1a vét chin ¢4 ti trong cao hon, do d6 gay phan xa séng siéu am.

C6 nhiéu phuong phap tham do chic ndng bang siéu am. Phan nay gidi thiéu tom
tdt vai di€ém chinh cua hai phuong phap thuong dung tham do tim mach, d6 la siéu
am kiéu TM va siéu 4m kiéu B. Mdi phuong phap c6 mot cach riéng biéu thi cac tin
hiéu phan xa vé. D6 c6 thé 12 d6 thi dién bién thong sé theo tho: gian, hodc 1a mot

hinh anh nhu chup cit 16p,v.v.
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Hinh 3-2L So 40 ky thudt siéu 4m tim ki€u TM. 1, 2, 3, va 4: cdc vj tri tia siéu 4m
cit tim 3n hrot theo duwdmg quét tir mom tim En ddng mach cha (A),
va hinh anh tuong dng thu dugce (B); VLT: véch lién thit; Tp: thdt phai
Tt: thit trai; Ht: cdnh trwde va Hs: canh sau cda van hai ; dm C: dOng mach chi;
Bt: cdnh trrée va Bs: canh sau cia van ban nguyét; Nt: nhi trii

Siéu am ki€u TM la cach ghi van dong cua vat chin theo thoi gian, thi du déng
mo van tim khi tim dap. Goi 14 TM do méu tu dau cua ti Temps-Mouvement nghia
la thoi gian va van dong. Nhu vay ciu tric khong di dong sé ké dudng thing, ciu tric
di dong sé ké dudng cong lén xuéng (Hinh 3-21). Siéu 4m ki€u TM dugc dung chu
yéu trong thim do tim. Do thi cu d(lf)ng 14 van cho rit nhiéu thong tin vé hoat dong
chic ndng tim.
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Siéu 4m ki€u B con ggi 1a siéu dm hai.binh dién, duoc st dung réng rai nhat hién
nay. Nguoi ta‘cling con goi d6 1a siéu dm cdt Iop (echotomography). Céac tin hiéu siéu
dm doi vé tir céc cdu tric trén mat phing cit cua co quan sé dugc xu ly dé dua lén
man hinh mot hinh anh gin giéng cfu tric giai phiu cua I6p cit.

2.2. HINH ANH SIEU AM TIM KIEU T™M

Khi' dau do trén thanh nguc quét lia tia siéu am tir mom tim 1én dong mach chu thi
tia situ am sé 1an luot cdt tim theo cac dudng 1, 2, 3 va 4 6 hinh 3-21. Séng siéu 4m
vang doi lai diu do, chuyén thanh tin hiéu dién trén man hinh ghi thanh d6 thi (hoic
ghi trén phim, biang gidy). Do thi cac vat chin song trinh bay 6 phan dudi, c6 bdn
doan 1, 2, 3, va 4 tng véi hinh éah tim khi tia siéu 4m 13n lugt quét & bén vi tri tu
mom lén dong mach chu & day tim. Trén d6 thi, vat chdn cang 6 gin dau do thi cang
¢6 tung doé cao. Do dé tu trén xudng dudi (doan 1) ta c6 lin lugt that phai Tp, vach
lien that VLT, roi dén thit trai Tt,v.v. Trén cung tit ca, ghi thém mot dudng dién tim
giup xac dinh thoi di€m trong chu ky tim cua cac hién tugng siéu am TM.

Phan tich lan lugt bon doan cua hinh anh siéu am TM (Hinh 3-21) ta thay nhu sau:

O doan 1, 1 hinh anh ving mém tim cho thdy roé su co bép cua that, dac biét
.dudng kinh that trai thay d6i nhiéu nhit, thé hién 6 bién d6 dao dong cia vach mat
sau that trai (dudng Ms).

0 doan 2, chim tia siéu am duoc dua cho quét 1én phin trén cua that, sat tdi van
hai 14, nén trén do thi, trong viing thit trai Tt da thdy phéac ra vai nét roi rac cua la
van.

Sang doan 3, séng siéu am di qua ngang tdm van hai l4, ta vin c6 1an lugt that
phai, vach lién that, thit trai, nhung lic nay 0 vang that trai (ddng hon la phin that
giap 16 nhi that), da thdy ro6 do thj hai 14 van cua van hai la. Hai 14 d6 6 cach xa nhau
trong thi tam truong, do thi 1a truéc Ht gn nguc ndm phia trén, do thi 14 sau Hs xa
nguc niim phia dudi. Sang thi tim thu van déng kin 16 nhi that, hai 14 chap lai, do thi
Ht va do thj Hs nhap vao nhau thanh mét duong ké duy nhat (Hinh 3-21 doan 3, va
hinh 3-23 12 db thi phong to).

Dén doan 4 tia song siéu 4m quét Ién dén gbc dong mach chu (dm C), ngang tam
van ban nguyét la van 6 16 thong tir thit trai ra dong mach chu. O day cing c6 db thi
cla céc 1a thudc van ban nguyét. Ta thay duf)hg 4 cua Hinh 3-21A chay qua thit phai,
roi dong mach chu, r6i nhi trai. O hinh 3-21B cing l3n luot ba khoang tréng trong
tim nhu vdy. Trong dong mach chu ta thidy do thi cdc 14 cia van ban nguyét. DO thi
14 trude Bt 6 trén, dO thi 14 sau Bs 6 dudi, cach xa nhau trong thi téng mau. Sang thi
tam truong, thit gidn, van ban nguyét dong ngin khong cho mau déng mach lui vé
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Hinh 3-22. M4t vai hinu anh tim qua siéu 4m cit 16p.
A: It cdt theo tryc doc tim; B: 1t cit thing goc vdi truc doc tim; Tp: thit phai
VLT: vach lién that; Tt: that trdi; Nt nhi trai; BLt: canh trurde cua van ba 14;
BLs: cdnh sau ctia van ba 14; Np: nhi phai; dm C: ddng mach chi.

thdt, hai 1a van chap lai nhau. D0 thi 14 trudc Bt va d6 thi 14 sau Bs nhap lai nhau
thanh mot duong ké duy nhit. Cac d6 thj nay trinh bay 6 hinh 3-21B doan 4, va o
hinh 3-23A. '

2.3. HINH ANH SIEU AM CAT LOP (SIEU AM HAI BINH DIEN)

Nhiing hinh anh nay gidp ta nghién cttu chi tiét hinh thai chdc ning cua tim vi la
hinh anh cua céc 14t cdt theo cac truc khic nhau (Hinh 3-22). C6 nhiing lat cit theo
truc doc tim, nhiing I4t cit theo truc ngang, nhing 14t cit tu dudi mom Ién, nhing lat
cdt tir mii xuong tc, hodc ti hém xuong tc. Mé&i loai 14t ct cho phép ta quan sat
nghién ctu mot loai hinh anh giéng nhu cit ngang tim khi phiu tich ti thi. O day tha
ho "cit" ma trai tim séng vin con nguyeén.

2.4. SO LUOC UNG DUNG LAM SANG VA PHOI HOP HINH ANH SIEU AM TM VOI SIEU
AM CAT LOP

Nguoi ta thuong phdi hop hinh anh siéu am TM vdi siéu am cit 16p dé danh gia
chic nang tim trér cing mot nguoi ¢ cung mot diéu kién bénh 1y. Sau day 1a mot vai
thi du don gian.

Tham do & vi tri van hai 14, duoc thuc hién qua lat cit theo mat phéng ngang,
tic 1a mat phing thing géc v4i truc cua thit trdi, va cit qua & van hai 14. Nhu vay
duoc hinh anh nhu & hinh 3-23 phin A. Tri s6 binh thudng bién d6 DE = 20 + 5 mm
(mo van, 14 trudce), do doc EF 50 - 180 mm/s, bién do chuyén dich dudng CD cua van
hai 14 ¢6 tri s6 du6i S mm. Néu dudng chuyén dich nhu doan chdm chim va cong phia
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du6i duong CD la sa van hai l4.

Trong hep van hai 14, tri s6 d¢ d6c EF giam thip xu6ng dudi mic 50 mm/s, tic la
doan EF thoai thoai hon. Khi hep khit thi doan EF thoai thoai hon nita (gan nita so
voi duong di ngang), d6 d6c ¢ dudi 10 mm/s; giam bién d0 DE; céc 14 van day qua
siéu am cit 16p (Hinh 3-23).

A
B Ven
‘ has
/J Vs

Hinkh 3-23. M6t vai hinh anh siéu 3m tim trong tham do chirc niing.
A: sidu am kieu TM; B: l4t cit qua van hai 14,

Trong ho van hai la thi nguoc lai, d6c EF thuong tang (tré thanh d6c ding hon)
va doi khi tang bién d6 mé DE, c6 thé t6i 40 mm (binh thudng 20 £ 5 mm). Trén
siéu am cdt 16p voi lat cdt qua van hai 14 (Hinh 3-23) c6 thé truc ti€p do dién tich
cua 16, van hai 13 6 thi diu tam truong. Két qua do 16 van trén siéu am thudng pha
hop v6i do qua phéu thuat.

' Nhiéu vj tri khdc cia tim cing da duge tham do bing phuong phap mo ta trén
day, phéi hop céc dit liéu cua siéu am ki€u TM va siéu am cdt 16p. Ngudi ta da tham
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do o vi tri géc dong mach chu va nhi tri, do dugc dudng kinh dong mach chu luc
thuong 2,8 + 0,8.cm va ldc bi phinh (trén 4 cm). Khoang cdch gitia cdc 14 van dong
mach chi 1,8%0,5 cm va giam khi hep van; do dac nhiéu lan trong thdi gian cho phép
theo dai sy ti€n trién cia mic do hep 16 van. Dudng kinh nhi trai 2,7 + 1 cm va ti I¢
duong kinh d6 so v4i dudng kinh dong mach chu la bing 1,0 dung dé danh gia gian
nhi trdi (gidn nhi trai khi ti & d6 tang cao trén 1).

Thét trai duge tham do qua siéu 4m, cho ta thoi gian tién tong mau(PE, pre-ejection,
xap xi nhu co déng tich) tinh ti diu song Q dién tadm do dén di€ém mo van dong mach
cha (Hinh 3-21). Thoi gian t6ng méu tinh tu diém mo dén diém déng van dong mach
chu trén sieu am TM (Hinh 3-21). Tri s cua thoi gian tién tdng méau va tong mau la
phu thudc vao tan sé tim, nhung ti 1¢& gitta hai thoi gian d6 1a kha 6n dinh trong khoang
tir 0,30 dén 0,39. Su ting tuong doi cia thdi gian tién tdng mau thudng gip trong mot
s6 dieu kién cé thé din dén tang ganh that trai, va trong mot sé diéu kién bénh ly.
Duong kinh budng that trai cudi tam truong Dd = 4,7 +-1 cm; dudng kinh that tréi
cudi tdm thu Ds = 3,2 + 0,5 cm (D: diameter, d: diastolic, s: systolic).

Tu cac s lieu do dac bang siéu am, nguoi ta da tinh ra cac gia tri binh thuong va
xay dung cac cong thic tinh cac chi tiéu vé chic nang tim. Sau day 1a mot sO thi du:

Thé tich cudi tdm truong Vid (telediastolic volume): tri s6 binh thuong bing 70 +
20 ml/m®. Coéng thic Cutes dung tinh Vtd khi that trai khong gidn hodc gidn it: Vtd
= Dd’, Dd la dudng kinh that cudi tam truong. Khi that trai gian, ding cong thic
Forturin: Vtd = 59 Dd - 163.

Thé tich cudi tdm thu Vis (telesystolic v.): tri s6 binh thudng bing 28 + 10 ml/m’.
Cong thic Cutes: Vts = Ds>. Cong thiic Forturin dung khi that gidn: Vts =47 Ds - 120.

Thé tich tdm thu Qs (systolic volume) con goi la thé tich mét nhat bép: tri s6 binh
thuong 44 + 18 ml/m®. Cong thic tinh: Qs = Vtd - Vis.

Luu luong tim Q: tri s6 binh thuong: 5,04 + 2,95 lit/phdt. Cong thic tinh: Q = Qs
x fc (fc 1a tan s6 tim, lan/phit). :

Chi s6 tim (cardiac index): tri s6 binh thudng 3,96 + 1,40 lit/phit/m?. Cong thic
tinh: chi s§ tim = Q/dién tich da,

Sttc cdn hé théng (systemic resistance):

Huyét ap trung binh (mm Hg)

R = L _ x 1332;
Q (mlfs)

s6 trung binh thuodng gap: 1500 dyn.s.cm™

Chuyén khoa tim mach con ¢6 nhiing cong thic tinh cic chi tiéu khac nhu phan s6
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co ngin co tim, t6c 46 co ngin vong co, phan s tong mau, bién d6 di dong vich lién
that, t6c do day lén trung binh cua véch lién that, v.v.,

Mot s6 chi tl;éu siéu dm tim ngudi Viégt Nam binh thudng khong gidng hoan toan
nhu cuia nguoi Au My. Sau day 1a mot vai thi du vé tri s6 binh thudng va vé cong thic
tinh chi tiéu chdc nang tudn hoan so sanh sd liéu trén nguoi Viét Nam cia Pham Gia
Khai va o Trubr}g dai hoc Y Ha N§i vdi s6 liéu cia hai nhém tac gia nudc ngoai do
dac trén ngudi Au My (mot vai con sé géc cua tac gia 0 nguyén ban dugc ching toi
chuyén don vi do dac d€ tién so sanh).

Do déc EF: k

Viét Nam : 64 - 120 mm/s
Au My 1 :80 - 190 mm/s
Au My II : 50 - 180 mm/s
Bién do DE:
Viét Nam : 14 - 24 mm
AuMy I :20-33 mm
Au My I : 15 - 25 mm
Thé tich tam thu Qs:
S6 binh thuong:
Viét Nam : 61 - 92 ml/m?
AuMy 1 :38-57 ml/m2
Au My II : 26 - 62 ml/m2 .
Cong thic tinh:
Viét Nam : 1,047 (Dd* - Ds™
Au Mg II : (Dd* - Ds*)
Tit thé tich tam thu Qs c6 thé d& dang tinh ra nhiéu chi tiéu khac vé chic nang

tim mrach.

3. TAM THANH DO

Phép ghi tiéng tim (phonocardiography) cung cdp cho ta nhiéu thong tin vé cac
hién tugng 4m thanh do tréi tim phat ra trong dieu kién binh thudng va bénh ly. D6

thi tiéng tim goi la tam thanh d6 (phonocardiogram) gitip xdc dinh thoi di€ém bit dau
va két thic ti€ng tim, luu cac do thi d€ phan tich d6i chi&u, theo déi su dién bi€n

ti€ng tim trong qué trinh bénh Iy hodc qua cac nghiém phap tham do.
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3.1. NGUYEN LY CUA PHEP GHI TIENG TIM
Co sd vat ly hoc

Trong céc tiéng dong, c6 4m va ti€ng 6n. Am la dao dong don thuln, c6 thé ghi
thanh do6 thi hinh sin c6 chu ky déu déan véi tan s6, bién do xac dinh. S6ng am c6 bién
do cao thi ti€ng to, bién do thap thi nghe nho. Tan s6 thap (it dao dong trong mot
gidy) thi ti€ng trAm nhu giong © nam gidi, tAn sO cao thi ti€ng bong nhu giong thanh
ni gioi. Ti€ng 6n 1a pha tap nhiéu kiéu dao dong. NGt nhac 1a am, ti€ng dm am O cho
la ti€ng On.

Ti€ng tim khong la mot Am don thuln, tuy vdy tam thanh d6 cho phép phén tich
“tiéng tim ra nhiéu thanh phin, méi thanh phin 1a mot loai rung dong c6 tin sO, bién
do kha dac trung.

Cac hién tuong am trong thién nhién c6 tin s6 tu dudi 10 Hz dé€n hang van Hz
(Hz, ky hiéu cua Hertz, 12 thn s6 1 chu ky trong 1 gidy). Tai nguoi nghe duoc giai tan
s6 tit 16 Hz dén 20.000 Hz, nhung cam thu t6i da vao quang tu 50 Hz dén 1000-4000
Hz. Nhitng am c6 tan s6 trén 20.000 Hz, tai ngudi khong nghe thiy, goi la siéu am.

Céc ti€ng tim c6 tin s6 tu quiang 40 Hz dén 600-700 Hz, 1a trong pham vi nghe
thay duoc. Cac dao dong 4m cua ti€ng tim cé tan s6 ngoai pham vi d6 thi khong nghe
thay, nhung trén tam thanh d6, cé thé phan tich duoc.

Co sé sinh ly hoc

Séng khu cuc ti niit xoang lan di hoat héa hai nua tim khong cung lic, ma tim trai
trudc tim phai sau. Do d6 ti€ng tim c6é hai thanh phén; thanh phan do tim trédi co
trudc, do tim phai ¢ sau, tai nghe thudng chi thdy moét ti€ng nhung trén tdm thanh
d6 c6 hai trim s6ng am, d6 1a hinh anh cua su tach doi ti€ng tim (splitting) (Hinh
3-24). Khi ho hdp 6 thi hit vao, ap sudt trong nguc thap hon, mau tinh nach vé that
nhiéu hon, dp suét cudi tam truong 6 that phai thap hon, téng mau that phai kéo dai
hon. Nhiing bién d&i sinh Iy d6 1am thay d&i ti€ng tim, ndi bat nhat 1a van dong mach
phoi 6 thi hit vao déng mudn hon so vdi thi thd ra. Do d6 ti€ng déng van d6ng mach
phoi, vén da mudn sau van dong mach chu, trong thi hit vao lai caing mu6n hon nita,
lam cho su tach doi ti€ng tim lai cang r6 hon nia. Khi tho ra, cdc hién tuong nguoc
lai. Nghiém phéap Valsalva la dong thanh mon ma tho ra that manh lam 4p sudt ting
cao trong long nguc. Ngoai ra cic thao tac nhu ngoi day, ddng day, dua thu dong hai
chin 1én cao, ndm chat tay,v.v. déu anh husng dén luu luong méau vé tim, qua d6 anh
hudng dén thai gian xuét hién, va dén tinh chat ti€ng tim. D6 1a co so sinh 1§ hoc cia
mot s6 nghiém phap dong hoc don gian nhung rat jch loi tham do ti€ng tim.
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PUL _ART.

Hinh 3-24. M0t hinh anh tich d6i ti€ng tim thé hai. Thanh phin do ddng mach chu A2
tring véi song doi (dicrotic) cia déng mach canh (CAR); thanh phén do
dong mach phoi P2 tring v6i song doi (DN) cia dong mach phoi (PUL ART). SL: ti€ng thir nhét.

So luqc ky thuat

Maiy tam thanh ky c6 ba phan co ban la: (1) b phan thu ti€éng (microphone); (2)
‘may khuéch dai va loc, va (3) b phan ghi tdm thanh d6. Microphone la bé phén chu
yéu quyét dinh chat luong tam thanh d9, cac loc quyét dinh tin s6 nao loc bo lai, tan
s6 am nao dugc ghi ldy. Chinh vi dic diém ky thuat nay, nguoi ta khuyén labo thim
do tiéng tim can hi€u ro6 thi€t bi cua minh, va ngoai tiéu chuiin quéc t&€ cing nén co
s0 liéu va hinh anh tim thanh d¢6 do méiy cua minh ghi’trén nguodi binh thuong, dung
d6 1am méc ddi chi€u (reference) phan tich danh gia ti€ng tim ngudi bénh.

3.2. CAC TIENG TIM

Nguoi ta thudng mo ta bén ti€ng tim co ban (basic heart sound) la ti€ng thid nhat,
ti€éng thd hai, ti€ng th ba va ti€ng thd tu, o ta thuong viét tit 1a T;, T,, T, va T,.
Véi 6ng nghe, thuong chi nghe thdy T, va T,, d6i khi nghe dugc T,. Nguoi ta lay T,
va T, lam mdc thoi gian goi d6 la khung thoi gian (framework) cua chu ky tim. Trong
khung d6, tit T, dén T, 1a tam thu, tit T, dén T, sau la tam truong. Cac ti€ng phu cia
tim (addtional heart sound) tuy theo vi tri trong khung thoi gian ma goi la ti€éng dau
tam thu, ti€ng cudi tdm thu,v.v. (Hinh 3-25).

3.2.1. Ti€ng tim thd nhét (T)) va mét s6 hién tuong trong tAm thu

Tiéng tim thit nhdt: Ti€ng tim thd nhédt (T,) chu yéu la do d6ng cac van nhi that.
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Hinh 3-25. So d0 céc ti€ng thdi trong khung thoi gian cda chu ky tim.

T, ¢6 hai thanh phin chinh. Thanh phén thd nhét lien quan dé€n déng van hai 14, nghe
r6 nhit 6 mom tim (that trai), xay ra ding ldc céc canh 1a van cung vao nhau dé€ déng
kin 16 van. Thanh phan thd hai do déng van ba 14, thdy r6 ¢ phan dudi bo dc trai.
Nguoi ta con moé ta mot s6 thanh phan khac cua T,. Thl"du lic md céc van ban nguyct
dong mau téng ra dong mach khong tao thanh ti€ng nghe dugc, tuy nhién trén tam
thanh do doi khi ghi duoc dao dong bién do thap, xuét hién sau mot chit so vdi dong
van hai 14 va van ba 1. D6 la thanh phan "khong nghe thay" cia T, lién quan voi
téng mau. ‘ '

Trong hai thanh phan chinh, thanh phan do van hai 14 xay ra trudc. Trong nghén
nhéanh phai hoan toan, su din truyén hung phin dén tim phai d2 mudn lai mudn thém,
hai thanh phin cang cach nhau xa thém, d6 la tach doi T,. Nguoc lai trong nghén
nhénh tréi, thanh phdn van hai 14 bi muén lai nén hai thanh phan gan nhau lai, thim
chi c¢6 thé hoa vao nhau thanh mét ti€éng duy nhat trén tam thanh do.

Tiéng phu ddu tdm thu: Trong thoi ky dau tam thu (early systole) c6 ti€ng clic tOng
mau (cjection click) xay ra dang lic cac van dong mach dang ¢ vi tri md hoan toan.
C6 tac gia dé nghi chon dung tir "ti€ng tdng méu", véi 1y do nén danh tir clic cho "clic
gitta va cudi tam thu khi sa van hai 14". Nguoi ta cho ngudn géc ti€ng tong mau la
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rung la van déng mach lic mé, hoic rung thanh dong mach.

Cdc tiéng phu tir gitza dén cudi tdm thu: Tiéng phu ti gitia d€n cudi tam thu (mid-to-
late systolic sound) rdt dugc biét dén 1a tiéng clic van hai 14 bi sa (prolapse), ngudi ta
cho ring clic d6 do cang 14 van va cing céc day chéng.

Ti€ng phu tir giita dén cudi tam thu d6i khi con 1a ti€ng clic cua dinh ngoai tam
mac.

3.2.2. Tiéng tim thd hai (T,) va mét s6 hién tugng luc ddu tdm truong

Tiéng thi hai va su tdich doi tiéng thit hai: T, cung voi su tach doi T, (splitting)
trong ho hip c8 y nghia dic biét. Leatham (1964) da goi T, la "chia khéa nghe tim".
T, chu yéu lién quan dén déng cac van dong mach va c6 hai thanh phan chinh. Thanh
phan thi nhat goi 1a thanh phan van dong mach chu va ky hi¢u la A, (A: aortic, 2:
T,). Thanh phan thd hai goi 1a thanh phan van dong mach phoi va ky hiéu la P, (P:
pulmonary)..Céac hién tugng tim trai xdy ra truc tim phai mét chit, A, & trude P,
mot khoang cach goi 13 khoang A, - P,. Vay khoang A, - P, 1a dai luong ghi trén gidy
dung dé€ do miic do tach doi T,. Trong thi hit vao cia ho hdp, mic dé tach doi T,
ting thém thé hién 6 A, - P, dai thém. Thi tho ra, A, - P, ngdn lai, gn nhu chap
mot. Co ché cua hién tugng sinh Iy nay duge giai thich nhu sau:

O thi hit vao, 4p suit trong [ong nguc thdp hon, méau tinh mach vé& tim nhiéu hon,
that phai va phdi chda nhiéu méau hon, do d6 tdm thu that phai dai hon, van dong
mach phdi déng mudn hon thém, P, mudn thém. Con that trai thi giam thé tich nén
A, s6m 1én doi chat. Hién nay, di sau hon, ngudi ta cho ring P, mudn lai khi hit vao
chu yéu la do thay d6i hé s6 chia (capacitance) cia mang mach phéi (Braunwald,
1997), chit khong phai do tang thé tich that phai nhu dé nghi truée déy (1958).

Du sao trong 4p dung thuc hanh, hién tuong ting mic d¢ tach déi T, (kéo dai
thém A, - P,) & thi hit vao caa ho hdp, 1a diéu chic chin. Dudi day sé néi vé hién
tugng nay trong mét s6 bénh.

Su tdch doi bdt thudng cua T,: Vo6i 6ng nghe, ti 1au y hoc da thay T, 1a moét tiéng,
doi khi nghe dugc T, hai ti€ng goi 1a tach doi. V4i tam thanh d6 thudng xuyén nhin
thdy T, c6 hai thanh phan chinh khong déng thoi; nhu vay vé ban chit c6 thé coi T,
1a mot ti€ng tach doi voi A, trude, P, sau, mic dé tich déi do bing d¢ dai A, - P,.
Mic d¢ tach doi sinh 1y nay ting giam theo h6 hip va theo mét s6 hoan canh sinh ly
khéc (ndm chit tay, ndm gio chan cao,v.v.).

Trong bénh 1y c6 ba hoan canh bat thudng cia tich déi T, (anormal splitting) la:
(1) khong tach doi; (2) lién tuc tach doi (c6 dinh va khong 6 dinh), va (3) tach doi
ngugc.
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Khong tdch doi 1a trén tam thanh d6 chi thdy mot ti€ng T,, mot dinh séng 4m, khong
¢6 hai dinh A, va P,, ¢t nhu vy su6t chu ky thd. Nguyén nhan 1a do thi€u moét thanh
phan, hodc chép hai thanh phan. Thi€u P, thudng gap nhat do P, khong phat ra ti€ng
ghi duoc, thi du ngudi gia, 6 nguodi c6 dong mach phdi chuyén ché, v. v. Khong thu
duoc A, khi 14 van dong mach chi bat dong (hep, voi héa). P, va A, chap nhau trong
phic hop Eisenmenger: cao 4p dong mach phdi lam P, sdm lén.

Lién tuc tach doi 1a ghi dugc du A, va P, riéng ré trong sudt chu ky tho. Nguyén
nhan 1a A, - P, tang rat dai dén mdc thi tho ra khong 1am cho P, chap vao A, dugc
nita. D6 12 cac trudng hop A, mudn trong nghén (bloc) nhénh phai hodc A, s6m trén
mot s& ngudi mau phut nguoc 16 hai l4,v.v. Dii sao vin ¢6 anh huodng ho hap: A, - P,
dai ra trong thi hit vao, ngin lai khi tho ra. Trén day la tich doi lién tuc nhung khong
¢6 dinh. Con tdch déi lién tuc c6 dinh (fixed) tdc’la mic do tach doi khong déi theo
'ho hdp, A, - P, khong ngén lai trong tho ra, k& ca trong nghiém phép Valsalva, thi
du trong thong vach lién nhi.

Tdch doi ngugc (paradoxal splitting) 12 d6i ngugc thd tu hai thanh phan T,: P, c6
trudc, A, xudt hién sau. Nguyén nhan thudng gap la that phai din nhip hoac nghén
nhanh trai hoan toan. O thi hit vao P, muén lai, c6 thé ding thoi véi A,.

T6m tdt: Trén tam thanh d6 binh thudng, T, c¢6 hinh anh tich d6i thanh hai dinh
A, trudc va P, sau. O thi hit vao, hé sé sdc chia (capacitance) ciia mang mach phoi
tang, 1am cho P, xudt hién mudn hon, kéo dai khoang tach A, - P,. Ciac tam thanh
do bat thuong ciing ¢4 bi€n ddi tuong tu cua vi tri P, (P, mudn lai trong thi hit vao).

Nhitng tiéng phu dau tém truong: Nhing ti€ng phu dau tim truong (early diastolic
sound) thuong gip nhiéu la cac clac md cac van nhi that.

Cldc md van hai ld (opening snap, OS) trong hep van hai 14 do thdp tim 1a dién
hinh va biét r6 nhat. Tiéng clac dugce tao ra do canh van dang phong hinh vom vé
phia nhi trai trong tam thu, dot nhién I6n vé phia that trai.

Tu lic déng van dong mach chu (A,), dén ti€ng clac (OS), goi la khoang A, - OS,
c¢6 ¢ nghia sinh Iy quan trong. Khoang A, - OS ngén thuong phan 4nh cao 4p nhi trai
trong hep khit van hai 14. Tuy vy nguoi gia cao 4p tam thu, hep van nang ma A, -
OS khong ngdn. Mit khac, tiéng clic ¢6 thé cé trong bénh khac nhu phut nguogc 16
hai 14, vai loai van nhan tao,v.v.

Cldc mo van ba ld va mot sé tiéng khdc diu tam truong, rat it gdp hon so voi clac

moé van hai 4.
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3.2.3. Tiéng tim thi ba, tié€ng tim thi tu (T3, T,): nhing tiéng gita tam truong,
va cu61 tam truong

Vé T, va T, con y ki€n khac nhau. Sau day 1a cach trinh bay theo Braunwald voi
muc ti¢u thuc hanh (practical purposes):

Ve Tj: céc ti€ng gitta tim truong 14 tiéng thi ba T,, hoac binh thudng , hoac bt thudng.

Ve T,: hau hét hodc tit ca cac ti€ng cudi tadm truong (tién tam thu) 1a ti€ng thu
tu T,.

Mai ti€ng 0 mot trong ba pha thudc giai doan miu vé that (filling) trong tam truong.
C6 ba pha mau veé that.

Pha thit nhdt: mau vé nhanh (rapid filling) do 4p sudt that sut 1dam mo van nhi that,
tao duong 16m Y ¢ nhi d6. Pha nay dua ching 80 phan tram mau vé that, thit gian
khong 1a cai tii thu dong phinh ra do miu dé vao, ma la qua trinh tich cuc c6 dung
ning luong (energy-dependent). Ti€ng tim trong pha vé nhanh nay goi 1a tiéng thit ba
(Van de Werf va cs., 1984).

Pha thit hai: mau vé cham, con goi | pha diastasis, tam dich la pha nghi, dua khong
quéa S phan tram luong mau vé that.

Pha thit ba: nhi co dua nGt 15 phan tram mau vé that. Ti€ng tim trong pha nay goi
la tiéng thi e T,.

T, va T, phat sinh trong that, vao lic budng that hing mau. Tu 1876 Potain da
cho T, la do dot ngdt nging cing thét lic tdm truong, va T, 1a do dot ngodt gian that
lic tién tdm thu (co nhi). Ngay nay, chuyén khoa tim mach (Braunwald, 1997) van
danh gi4 ring khi d6 Potain da "0 gin su that". C6 1& trong y hoc, su that chi ¢6 thé
"dén gan" (ti€p cin) chd khong thé biét ding tuyét d6i. Thuc vay gan diy nhing nghién
citu vé cac tiéng T, va T, (Drzewiecki va cs., 1991; Downes va cs., 1922; va nhiing
ngudi khac) cing thu dugc két qua theo hudng dé.

C6 T, hodc T, vao mot chu ky tim, goi 1a nhip ba (triple rhythm), c6 ca hai la
nhip bdn. Tré em va nguoi tré thudng cé T, binh thudng (sinh 1y) nhung T, la khong
binh thuong. T6i 40 tudi d6i khi con T, nhat 1a na. Ciang c6 (it) nguoi 16n khoe manbh,
vo bénh c6 T, sau khi van co, nhung T, d6 c6 binh thudng khong thi con tranh cai.

T, va T, la cac ti€ng c6 tan sé thap, c6 o tim trai hodc & tim phai.
3.3. CAC TIENG THOI TIM MACH

Tiéng thSi tim mach la dao dong 4m thanh kéo dai hon ti€ng tim. Goi Ia ti€ng thdi
vi gidng tiéng gié thoi qua khe hep: ti€ng thoi tim mach thudng do mau phut nhanh
qua 16 hay khe nho cuia tim hay mach.
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3.3.1. Céc tiéng théi tam thu

C6 cac tiéng thdi gitta tam thu, toan tam thu, ddu tdm thu, cudi tim thu (Hinh
3-25).

Tiéng thoi gira tdm thu biat dau sau T, két thic trudc A, voi tim tréi, trudc P, voi
tim phai. Céac trudng hop xuat hién Ia: (1) can tré dong mau téng khoi that; (2) gian
géc dong mach tu that ra; (3) ting cao t6c d0 mau tu that ra dong mach; (4) phut
nguoc 16 van hai 14, va (5) c6 loai ti€ng thdi gitta tdm thu binh thudng. Co ché€ sinh
Iy thuong gap nhit tao ti€ng théi la t6c do cao cua dong mau. Ti€ng thdi hep van
dong mach chu la dién hinh cua tiéng thoi gifta tam thu, c¢6 hinh dang di 1én (crescendo)
r0i di xudng (decrescendo) goi la hinh kim cuong .oi xdng. Ti€ng thdi lan lén trén,
sang phai va ra sau (gdy). Tiéng thoi hep van dong mach phdi la dién hinh cuia loai
bén phai. Tiéng théi gitta tam thu ngoai réi loan tim con gap trong mang thai, sét,
nhiém doc giap, thi€u mau, mot s6 tré em, ngudi tré.

Tiéng théi toan tdm thu (holosystolic) chiém toan giai doan tam thu, bit dau cung
T,, két thic voi A, bén tim trai, vi P, bén tim phai. Trudc day goi la "ti€ng thoi phut
ngugc”, nhung nay khuyén chon dung tu "tiéng thoi toan tdm thu" vi cé trudng hop
khong c6 dong mau phut nguoc, thi du ti€ng thdi toan tam thu do 16 hep thong lién
that, hoac do thong hai dong mach cha phoi.

Tiéng thoi diu tdm thu bat ddu ngay voi T, r0i giam dan cudng do (decrescendo),
két thic trude khi c¢6 T,, thuong gap trong phut nguoc 16 hai 14, 16 ba 14, 16 thong
lién that.

Tiéng thdi cudi tdm thu bat diu quing gita hodc cudi tam thu va tiép tuc cho dén
T,, di€n hinh la trong sa van hai la, nhiéu khi c6 ti€ng clic trudce ti€ng thoi, Néu dang
ngoi dot nhién ding lén hodc lam nghiém phap Valsalva gay giam thé tich that trai
thi ti€éng thdi dai hon va nhd hon, ngoéi x6m xudng hodc ndm tay thi tic dung ngugc

lai.
3.3.2. Cdc tiéng théi tam truong

Cdc tiéng thoi ddu tam tneong bat dau cung voi A, bén tim trai, P, bén tim phai. Bér.
trai. c6 ti€ng théi mau phut nguoc 16 dong mach chu, bén phai ¢6 phut ngugc 16 dong
| mach phdi trong cao 4p dong mach phéi (Graham Steell)

Cdc tiéng théi gita tdm truong bit diu sau T, cach mot doan r6 rét, phan 16n phat
sinh lic méu vé thit nhanh, qua céc 16 nhi thdt hep, hodc do hd van dong mach phdi.
Mot thi du la trong hep hai 1a do thip tim, ti€ng thoi gitta tAm truong bat dau sau
clac mo hai 14 (OS). Khi ¢6 rung nhi, do kéo dai cua tiéng thoi gida tAm truong phan
anh muc d0 hep 16 hai 4. Phan biét ti€ng thoi gitta tam truong do van ba la qua ho
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hap. Hit vao lam tang thé tich that phai, gizm 4p sudt tam truong thit phai, ting chénh
lech ap sudt va luu luong qua 16 van hep, do dé ti€ng théi to lén.

Cic tiéng théi cudi tdm truong (tién tim thu) b4t diu ngay sat trude T, va thuong
tring voi lic co nhi, bi€t r6 nhat la trong hep hai 14 do thdp c6 nhip xoang, nghiém
phap tho gidp xac dinh la thdi bén phai: hit vao lam ting luc co nhi phai, giam ap
cubi tam truong that phai, do d6 tang cuong do ti€ng théi tien tam thu.

3.3.3. Cdc tiéng théi lién tuc

D6 la tiéng thdi bat diu trong tam thu, va ké& ti€p khong nging, chum qua T, sang
toan bo hoac mét phin cua tam truong. Tiéu chuén cua lién tuc 1a khong ngit quang
ma chum qua T,, c6 T, bdt diu r¢i van chua nging théi. Co ti€ng thoi lién tuc trong:
(1) thong dong mach chu-dong mach phdi (con 6ng dong mach); (2) thong ddng
mach-tinh mach (18 ro); (3) r6i loan dong mau chay trong dong mach hodc trong tinh
mach. Cé ti€ng thoi lién tuc khi dong mach khong co hep, khong khuyét tat, trong
truong hop mang thai. Ti€ng thdi lién tuc tinh mach c¢6 6 tré em, nguoi tré, ngudi

mang thai, nhiém doc giap, thi€u mau.
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CHUONG 4

SINH LY HO HA P

Trong co thé ching ta, cac t€ bao song duoc, hau hét 1a nho ning luong giai phong
trong cac qué trinh oxy héa o ti lap thé. Sin phdm cudi cang va chu yéu cua cac phan
ing d6 la carbon dioxid (CO,) can duoc thai khoi 12 bao. M6t co thé don bao cé thé
dugc thoa min diéu d6 rat don gian va dé dang, la trao d6i oxy va CO, truc ti€p voi
moi truong bao quanh.

Nhung v6i mot co thé phic tap nhu co thé ngudi, thi phin 16n t€ bao nim sau
trong khoi co thé, khong ti€p xdc tryc ti€p véi moi truong bao quanh. Do d6, dong
vat ¢d co thé to 16n mudn tdn tai phai phat tri€n nhing hé thong chuyén biét c6 kha
nang cung cip oxy va dao thai CO,, d6 la bo may ho hap. Ngoai phdi la noi trao doéi
khi, lai ¢6 méu van chuyén khi va ¢6 trung tam diéu hoa ho hdp thay doi cudng do
tho d€ ddp dng nhu cau tung luc.

Su di¢u hoa hd hdp con ¢6 vai tro diéu hoa do toan kiém cia dich ngoai bao, chic
ning nay trinh bay o bai Diéu hoa can bing toan kiém (Chuong 2). Thuat ngi "ho
hdp" tay hoan canh dang ban bac vdn dé (tuy ngit canh) cé thé c6 hai cach ding va
hai ham y: (1) ho hdp 1a qua trinh oxy phan dng tai t€ bao vai glucid, lipid, protein
va cac chat hitu co khéc; qua trinh nay mo ta ¢ bai Chuyén hoa va diéu nhiét (Chuong 1),
va trinh bay day du chi ti€t ¢ gido trinh hoa sinh; (2) hd hdp la su trao d6i khi gita
t€ bao vOi moi trudng thong qua phdi va mau; do6 1a ndi dung cda chuong Sinh ly ho
hap. Hai cach dinh nghia trén 12 mot udce 1& hon 1a mot dinh nghia hoan toan day du,
du sao do 1a két qua cua théi quen dung tu, di 1au ngay.

Chuong Sinh 1y ho hip sau day sé c6 bon phan: chic ndng thong khi caa phdi, chic
nang van chuyén khi cua mau, diéu hda chic ning ho hap, va tham do chic nang.

CcHUC NANG THONG KHI CUA PHOI

1. CO SO HINH THAI HOC

Phéi cang voi tim, nhiing mach 16n va thuc quan, 1am thanh khoi mé choan hoan
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toan béa trong fong ngyc. PhGi 14 mot cdu tric phic tap gdm Sng din khi, mach mau
va mo lién két dan hoi. Khong khi tir mii hodc miéng xuOng khi quap, cac pl;é' quan,
cdc tiéu ph¢ quan; cac tiéu phé quan phan nhanh nhigu lan, duong kinh cta 6ng mébi
lic cang nho di, cudi cung toi nhiing tdi kin la phé€ nang. Ph& nang 1a noi trao ddi khi.
Cdc ph¢ nang va cic duong din khi déu duoc cung cidp mot luong mau 16n nhd mang
ludi mao mach day dac bao quanh. Trong khe gitta cic Ong din khi va cac mach mau
¢6 mo lién két dan hoi ¢6 vai trd quan trong trong hod hap.

1.1. PUONG DAN KHi

Khong khi qua mai hodc ¢é thé qua miéng dén hau (hong), ¢ day hau chia thanh
hai nhénh, nhanh di phia sau 1a (. yc quan din thdc dn xudng da day, nhanh truéc la
duong dan khi dén phdi. Tur hau xudng, duong dan khi la thanh quan, noi ¢é hai day

thanh 4m.Nap thanh quan dong lai lac nust thice an dé thac an khoi vao duong din khi.
Tiép theo thanh quan la khi quan chia thanh hai ph& quan di vao hai la phéi. Trong
la phdi, cac ph& quan chia nhanh nhi¢u [an thanh cac nhanh méi lic cang nho hon,
cudi cung nho nhét [a dng ph€ nang din vao phé nang.

Hé thdng 6ng din khi c6 nhiing ciu tric dic biét thuc hién nhiing chic ning quan
trong ngoai viéc dan khi.

Bao vé

Lop bi€u mo lat mat ngoai dudng tho ¢6 nhiing léng phe phiy, luon ludén quét vé
phia hau. Céac tuyén & biéu mo ti€t dich nhay trang sudt bé mit 6ng din khi xudng
toi céac tiéu ph€ quan. Hang ngay dudng hd hdp hit nhiéu hat bai, bui dé dinh vao
dich nhay, dich dugc cic 16ng lién tuc quét diy cho troivé phia hau, téi d6 duoc nubt
roi thai theo phan. Co ch€ 16ng-dich nhay vita néi trén 1a mot co ché thanh thai
(clearance) hiu hiéu khong chi gilt sach chdong bui, ma con bao vé chdng nhiém khuin,
vi nhiéu vi khuin vao theo bui. Mot nguyén nhan quan trong gay nhiém khuin phdi
duoc gan cho nhiing chat doc lam liét ci dong long, trong sO chat doc d6, c¢o khoi
thude 14. Mot co ch€ bao vé niia 1a cac t€ bao thuc bao ¢ rdt nhiéu ¢ mat 1at dudng

ho hép.
Suéi khong khi

Khong khi hit vao, tiép xtc voi 16p biéu mo lat mit ngoai dudng dan khi duoc suoi
4m lén xdp xi 37° C va bao hoa hoi nude trude khi dé€n phé nang.

Phat am
Hai day thanh am rung dong khi c6 dong khong khi di qua, gép phan thuc hién

phat 4m la mdt khau cia chic nang ngdn ngi.
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Tinh cdm cua ngudi ¢6 mot s khia canh thé hién do hoat dong duong ho hap

trén, nhu tiéng cudi, ti€ng khoc, tho dai, v.v.

1.2. PHE NANG VA MANG HO HAP: NOI TRAO POI KHi

Phé nang la nhiing tii nho thanh rdt méng manh, nhan khong khi ti nhanh tin
cung cua cdy ph€ quan. Vach phé nang 1a mot 14 mong gom soi mo dan hoi, ¢6 mot
16p biéu mO mong 16t bén trong phé nang. C6 nhiéu mao mach chay trén vach do,
gilta mau mao mach va khong khi trong phé€ nang chi ¢c6 mdt 16p rao ngan cuc mong,
goi 1a mang ho hip. A

Mang ho hép ¢ sau l0p (Hinh 4-3): (1) [0p dich [6t ph& nang chiia chat hoat dién
(surfactant) lam giam sdc cing mat ngoai cua dich phé€ nang; (2) biéu mo phé& nang
gom t& bao bi€u mo det; (3) mang nén biéu mo; (4) khoang ké rdt hep gitta bi€u md
phé€ nang vi ming mao mach; (5) mang nén mao mach, mang nén nay c6 nhicu chd
hoa 14n vao mang nén biéu mo; (6) me‘ing ndi mac mao mach.

Tuy ¢6 6 10p nhung mang hd hdp mong, téi mic bé day trung binh chi 0,6 micromet
(#m) ¢6 chd chi 0,2 gm so voi duong kinh hong cau 7 um. TOng dién tich mang ho
hdp tir 50 d&n 100 m? & ngudi trudng thanh. Luong méau chia trong hé mao mach phdi
chung 60 - 140 ml. Dudng kinh mao mach chi 5 #m hong ciu di qua phai tu kéo dai
mai di lot, mang hong ciu quét vao sat mang mao mach do do6 khi ho hidp khuéch tan

qua rdt thuan loi.

1.3. QUAN HE GIUA PHOI VA LONG NGUC

Long nguc la mdt budng hoan toan kin, xung quanh la khung xuong, trén cé céac
co va mo lién két vung ¢d, dudi ¢6 co hoanh ngan cach voi 6 bung. Co hoanh 1a mot
co van, hinh vom. Thanh 16ng nguc gom xwong e, 12 d6i xuong sudn va cac co lién

suon, lai ¢c6 mot luong 16n mo lién két dan hoi.
Khoang mang phdi: mét khoang ao

B¢ mat cua long nguc ¢6 mdt 16p mong té bao, goi 1a mang phdi. Mang phoi c6 hai

14, 14 thanh ddn vao mjt trong thanh nguc, va 1a tang dan vao mit ngoai caa phoi. La

thanh va 14 tang ap sat nhau, gitta hai 14 khong c6 gi ca, c6 ching mot 16p rat mong

dich tron giip hai l4 truot 1&én nhau khi thd. Nhung dién 4p sat d6 c6 ap sudt am c6

.y nghia cuc ky quan trong chi phdi nhiéu hién tugng sinh 1y va bénh ly vé ho hip va
tudn hoan, nén ngudi ta gc_)i dién 4p sat vao nhau d6 la khoang mang phdi (pleural

“Space). Tham chi ¢6 tic gia da goi la héc mang phdi (pleural cavity), tuy cai "hoc",
cai "khoang" d6 suét ddi ngudi ching bao gid choin ndi mot phin nho cua 1 mililit
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khong gian. Nguoi ta da dung hinh dung tu "d0" goi d6 la cai "khoang ao" (virtual
space) vi no la ao cha khong la c¢6 that; chi trong bénh Iy, ¢6 dich hodc c6 khi trong
do, goi la tran dich, hay tran khi mang phdi, thi khoang 4o moi tro thanh khoang that,
chia mot lugng dich hay khi. O phin sau day khi dé cép dén "khoang mang phdi"
nhiéu khi nguoi ta noi tit la "mang phdi" nhung hi€u nghia khong phai chinh ban than
mang phéi ma la cii khoang ao, cai dién ti€p xdc gita la thanh va 14 tang cua mang
phoi.

1.4. THUOC TINH VAT LY CUA PHOI

Hé s6 nd phdi (compliance)

Hé s6 no phdi 1a s6 mililit phoi no ra thém dudi taic dung mot don vi ap suédt. Ag
sudit bén trong phé€ nang cao hon 4p suit bén ngoai ph€ nang, lam phdi nd ra, theo
h¢ thic C = dV/dP; trong d6 C la hé s6 no phdi (compliance), dV la bi€n doi thé
tich, dP la chénh léch ap sudt. Binh thudng hai 14 phdi nguoi c6 hé s6 no phdi 200
ml/cm nudc dp suit. C6 trudng hop bénh 1y goi 1a phéi cing (stiff) mo phéi mat do
mém déo, trd thanh cing hon, thi du 1 cm nudc ap suat chi lam nd 150 ml phéi thoi.
Heé s6 no phdi goi 1a "do déo" cua phdi cing duoc.

Mudn do hé s6 no phdi trén nguoi, c6 thé theo doi bién déi thé tich phéi dV bing
méy do thé tich tho (spirometer) thong thuong, dong thai theo doi bién d6i ap suit
dP qua mét kim choc vao khoang mang phoi. D€ tranh choc kim, ¢ thé dat mot qua
bong & thuc quan, mdt phan ba gida, 4p suat ¢ day bién dong nhu 6 khoang mang
phéi. VOi nhiing may thé dung trong cip cdu hién nay, theo dé6i dugc ap suit bom
vao dP tuong ung voi thé tich bom dV, c¢é thé d& dang co tri s cua dV/dP la hé s6
no; o day khong 1a no phdi ma la hé s6 no phdi- nguc, vi ap suit bom phai thing luc
dan hoi cua ca phdi lin nguc.

Luc dan hoi khong chi do soi dan hoi nhu mo6 phdi, ma con do "sdc cang mat ngoai”
cua dich 16t ph€ nang, do d6 nay sinh van dé "chat hoat dién" (surfactant) va sic cang
méat ngoai.

Chat hoat dién va sdc cang mat ngoai

Stkc cing mdt ngodi la gi? Khi nudc ti€p xic voi khong khi, mit ngoai cia nudc lam
thanh mot mang phan tu nudc, cac phan td nudc d6 hat 1an nhau, co lai voi nhau kha
manh. Nudc roi thanh giot chinh la do mang phan ti nudc co lai va ch. khoi nudce
thanh mot giot tron. Trong phdi, 16p dich 16t mat trong cia phé€ nang 13 mot mang
nudc hinh tai (ph€ nang 1a mdt cai tai), tdi d6 c¢6 xu th€ co nho lai giéng nhu mot

qua bong bom cidng ¢6 xu th€ co xep lai. Mang nudc cing c¢6 xu thé co xep lai, luc co
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d6 cung chieu v6i tuc dan hoi caa phdi lam phé nang co xep. Hai yéu t8 d6 tao hop
luc lam xep ph¢ nang, ddy khi tu 1ong phé& nang ra phé€ quan. Vai hai thi du trén day
mot la mang phan tu boc giot nudc, hai 1a mang dich 16t ph& nang, cac mang dé déu
hinh tdi va ¢6 xu thé co xep lai. Chinh luc tao ra xu thé€ co xep lai, la sic cang mait

ngoai, ky hi¢u 1a T (do tu tension).

Tdc dung cia chdt hoat dién: Chat hoat dién (surfactant) la chét lam giam suc cang
mit ngoai, do 12 san phim cua € bao biéu mé phé nang tip II, cac t&€ bao nay chiém
10 phan tram dién tich caa phé nang.

Chat hoat dién 1a mot hén hop nhiéu thanh phéan, trong d6 quan trong nhat la
dipalmitoyl lecithin, cdc apoprotein surfactant va ion calci.

Dipalmitoyl lecithin cung cac phospholipid khéic lam giam sdc cang mat ngoai. Ching
khong tan trong dich ma tda trén bé mat dich vi ciac phan tu cia ching mang tinh
phan cuc. Sic ciing mat ngoai cac loai dich nhu sau: nudc tinh khié€t 70 dyn/cm, dich
I6t ph¢ nang khong ¢6 chat hoat dién 50 dyn/cm, dich 16t ph&€ nang ¢4 chat hoat dién
tr 5 dén 30 dyn/cm.

Sttc clng mdt ngodi gy xep phé nang: Stc cang mit ngoai T ¢ xu thé gay xep phé
nang ¢O ban kinh r, tao ap sudt P lam xep, theo cong thic P = 2T/r. Nhu vady phé
nang cang nho (r nho) thi tao ap suat cang I6n, voi xu thé xep cang manh. Chinh chdt
hoat dién lam giam stdc cang T, do d6 ngin su xep ph€ nang. Hé qua nay quan trong
¢ tr¢ moi sinh, ph€ nang rat nho, r nho thi luc P giy xep rat 16n, ma sy bai tiét chat
hoat di¢n dén thiang thai thd 6 hay thd 7 méi bat dau, ¢6 khi mudn hon. Tré sinh
thiCu thang cé nguy co chua bai ti€t chat hoat dién, dieu kién nay gay hoi ching nguy
cdp ho hap tré so sinh (distress syndrom) ¢O thé chét. *

Chdt hoat dién 6n dinh kich thudc phé nang: Theo ly thuyét vai cong thic P = 2T/r
thi cdc ph¢ nang nho ¢o xu thé ngay cang xep, bom khi sang cic ph€ nang to ¢d xu
thé ngay cang nd to thém, d6 1a tinh khéng 6n dink cia cac phé nang. Trén thuc té
cac ph€ nang vin on dinh. Nguoi ta cho riing co thé ¢ ba co ché duy tri sy on dinh
ph¢ nang nhu sau: (1) ¢6 hién tuong phu thudc l4n nhau (interdependence) gitta cac
y&u 16 1a ph¢ nang, Odng ph€ nang va cac khoang khong khéc, cac yéu to nay cé chung
vich va ¢6 c¢au tric tua nhu nep 'giﬂ nhau; (2) méi don vi chic ning gom modt hodc
vai Ong ph& napg ¢6 mot sO phé nang kém theo, va duge bao boc bing mot vach xo
¢6 14 xo tham nhap vao nhu mo, nhu viy mO xo 1a mot thd nep gia ¢6 thém do 6n
dinh ph¢ nang; (3) vai tro chat hoat dién c6 hai tic dung, mot la lam giam chung sic
cang, do do vach xo dé gitt duge khung phé€ nang khoi xep, hai la khi phé nang co
nho thi lam day dic thém mat do t&€ bao tiét chit hoat dién, va 1am ting nong do chat

hoat dién, do d6 lam giam manh s@c cang, khi€n ph& nang lai nd ra.
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2. PONG TAC HO HAP

Tho la ct dong [0ng nguc do co gidn cac co ho hidp, cu dong d6 lam bién ddi thé
tich 1ong nguc, gy bi€n dbi ap suit trong nguc va trong phé€ nang, tao dong khi tu
ngoai troi vao ph€ nang va.tu phé nang ra ngoai.

Khong khi ciing nhu mau la chit l6ng luu chuyén tu noi 4p suit cao dén noi c6 ap
suat thap theo dinh luat Poiscuille nhu sau:

JZI'4

8 Ly
Cong thic nay néi lén ring chit long luu chuyén tir noi ¢6 ap sudt cao P, dén noi
ap sudt thip P, va luu luong F (flow) caa dong chay ti 1& thuin véi chénh Iéch ap
suat (P, - P,) va voi lay thita bic 4 cua ban kinh r 6ng dén; ti 1& nghich vdi chi¢u dai

L cua 6ng din va vdi do nhdt 5 (eta) cuia chét 1ong.

F=(P,-P,)x

Dinh luit Poiseuille cho ta khéi niém co ban vé dong hoc chét long, ¢6 rat nhiéu
tng dung trong thuc tién khoa hoc ky thuit, cing nhu trong ly thuyét va thuc hanh y .
hoc. Trong sinh Iy hoc ho hdp khong can dé y cac tham s& vua nhiéu vua phdc tap 0
cong thdc néu trén ma chi cin xem xét mot bi€n thé cong thic rat don gian trong
thuc t& Dat r*/8Ly 1a do din thong G cua Sng din, va dat P, = 0 (bang ap suat khi
quyén), cong thic Poiscuille tro thanh: F = Px G

Vai bién thé don gian nay dinh luat Poiseuille phat biéu nhu sau: luu luong thong
khi F ti & thudn véi ap sudt P ddy khi va voi do din thong G (conductance) ctia Ong
dan.

{

Trong y hoc c6 thoi quen dung dai lugng sdc can R (resistance) la dao nghich cua

do dan thong G, nhu vdy R = 1/G va ta co:
F=P/R

Luu luong thong khi ti 1€ thuin voi ap suat P ddy khi va ti 1& nghich véi sic can

R cia duong dan khi.

H¢ thic don gian nay sé ¢ nhi¢u dng dung thuc hanh.

2.1. KHAI NIEM VE AP SUAT AM TRONG MANG PHOI
Ap suit am trong khoang mang phdi cung véi hé qua cia nd la ap suit thip trong
long nguc, ¢4 y nghia dic biét trong sinh' Iy hoc hoé hap va tuan hoan.
- Dé chitng minh dp sudt dm dé, ¢6 thé dé dang choc mot kim tiém qua co lién sudn
O thanh nguc, mai kim nam 6 khoang mang phoi, dudi kim ndi vi mét ap ké, ta sé
thdy ap k& d6 chi ap sudt am ké ca lic nging thd va cang am hon & thi hit vao. Khi
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mo 1ong nguc (phiu thuat fong nguc, hbzfac thuc nghiém dong vat) ta thay hai 14 phdi
xep ngay lai dudi tac dung ap suat khi quyén. Nhu vay la trong 16ng nguc kin binh
thuong, khoang mang phéi c6 ap suat 4m hit cac 14 phdi no ra d&n sat mat trong cua
thanh nguc.

Dé gidi thich co ché tgo dp sudt dm, nguoi ta thudng dua ly 1€ nhu sau. O dda bé
sau khi sinh, 10ng nguc tang truong kich thudc nhanh hon phéi nén ¢6 khuynh hudng
né to, khién thanh nguc ¢4 xu thé tach khoi mat ngoai cua phoi. Nhung 4p sudt khi
quycn, thong qua dudng hd hap, tac dong bén trong phé nang, luon luon lam phai no
thém, bam sat theo thanh nguc. Trong khi d6, phoi ¢ tinh dan hoi do cac sgi dan
hoi, nén ¢6 sdc co xep lai, tao xu thé phoi co nho lai, khong theo d¢ nd thanh nguc.
Su co kéo ngugce chicéu do (nguc nd ra, phoi co lai) tao ap sudt am trong khoang mang
phdi. Con mot co ché nia la dich mang phdéi duge bom lién tuc vdo mach bach huyét,
gép thém phan tao 4p sudt Am khoang mang phdi. Lic nghi thd, tic la sau thi tho ra
thong thuong, ap sudt Aam khoang mang phdi chuing - 4 mm Hg, cudi thi hit vao binh
thuong, nguc nod thém, phdi nd theo thém, soi dan hdi mo6 phdi bi cing thém tao siic
co dan hoi manh hon, nén 4p sudt khoiang mang phoi cang 4m thém, tdi chung - 7
mm Hg. Khi hit vao hét sdc sau, dp suit mang phdi cé thé xudng tdi chung - 30 mm
Hg. Khi tho ra hét sde, ap suit van con hoi am ching - 1 mm Hg, hodc xap xi 0 (xap

xi bing ap sudt khi quyén).
2.2. PONG TAC HIT VAO

Hit vao la dong tac chu dong, ton ning lugng,
do co céc co goi la co hit vao, lam tang thé tich
16ng nguc theo ca ba chicu khong gian (Hinh 4 - 1),
trong dé co hoanh la quan trong nhat.

Dung luc trude khi thi hit vao bat dau, tic la
vao lac thi thd ra cha chu ky trude da két thic,
cdc co ho hdp O trang thai thu gian, va khong c6

dong khi luu chuyén. Lic nay ap sudt mang phdai

(chiung - 4 mm Hg trong thi du trén). Con ép suat

trong ph¢ nang thi bing ap suat khi quyén (bing ‘

Hinh 4-1. O d0ng h6 hip cia 10ng nguc
R . A o . . . (xwong ¢, xwong suon) va co hoanh.
ho hép, va khong c6 dong khi luu chuyén. . Pudng chim 13 thi hit vio, duong liEn 13

thi thd ra.

khong) vi ph& nang thong voi khi quyén qua dudng

Bt dau thi hit vao, co hoanh co lam ha thap
vom co hoanh, tang dudng kinh diing thing cua 16ng nguc. Dong thoi cac co lién suon
ngoai co lam xuong suon dang lén, ting duong kinh ngang cua l6ng nguc. Xuong dc
cang dang [énva nho ra phia trudc, lam tang kich thudc chiéu trudce sau cia 1ong nguc.
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Long nguc tang thé tich 1lam phdi thu dong nd ra theo. Phéi nd, phé€ nang nd lam
giam ap sudt ph€ nang xudng céc tri s6 am, ¢6 tic dung hat khong khi ngoai trdi vao
duong ho hép, dén ph¢ nang. Trén diy la dong tic hit vao binh thudng, rat nhicu khi
la vo y thic, huy ddng vao phoi lugng khi chiing gan nda lit goi la thé tich luu thong
(TV).

Hit vao t6i da la ci dong theo y mudn, cé thém su tham gia cia co dc don chim
nang xuong uc, co serrati truoe la co nang nhiéu xuong sudn, va co scalen nang hai
xuong suon trén. POng tac nay huy ddng thém vao phdi luong khi chung hon 1 lit goi
la thé tich du tri hit vao.

2.3. PONG TAC THO RA

Thd ra 1a dong tic thu dong, thuong la vo y thic va khong dung nang lugng, cac
co ho hdp khong co nia ma gidn mém ra, luc co dan hoi cia phdi va nguc l[am cho
10ong nguc tro vé vi tri ban diu. Cac xuong sudn ha thdp va thu vao trong, xuong dc
ha thip va lui vé, co hoanh lai nho vom lén cao phia nguc. Nguc thu nho lam phéi
thu nho, phé nang thu nho, ap sudt ph€ nang ting, ddy khong khi ra ngoai. Nhu vay
clt dong cha long nguc thi thd ra 14 nguoc chiéu vai thi hit vao. Ap suit phé nang
bang ap suit khi quyén (bing 0) lic ngung tho, c¢é gia tri am chiing-1 mm Hg o thi
hit vao, gid tri duong chung 1 mm Hg & thi tho ra binh thudng.

Thé ra toi da la cu dong theo y mu6n, cd thém val tro cua céc co lién suon trong
¢o tic dung ha thip cic xuong sudn (nguoc chicu dong tic hit vao la nang xuong sudn
do cdc co lién sudn ngoai) va vai trd cac co thing bung ddy tang bung nang cao thém
vom co hoanh v¢ phia [0ng nguc. DOng tac nay déy thém ra khoi phéi luong khi goi
la thé tich du tri tho ra.

3. CAC THE TiCH, DUNG TiCH VA LUU LUONG THO

Dung cu dau tién c¢h& tao nam 1846 dung d€ do thé tich thd goi la spirometer. D6
chinh 1a may do thong khi hodc goi 1a "ho hdp k&" tdc "may do hé hdp" vi spiro do
chit la tinh spirare ¢6 nghia la ho hdp. Ho hdp (respiration) bao ham cac quaé trinh ca
6 phdi lan t& bao, nhung spiro ¢ day hiu theo nghia hep, chi 1a thong khi & phoi.
Miay spimmctér (i thoi Hutchinson dén nay, du ngay nay mday tinh xao phuc tap hon
nhicu, déu dung do cic thong s6 cha th()ng’khl’ phoi, va la phuong tién k§ thuat thuc
hién loat xét nghiém ngay nay goi chung la phép do thong khi (spirometry).

3.1. CAC THE TIiCH VA CAC DUNG TICH TINH CUA PHOI

CO 4 thé tich va 4 dung tich tho (Hinh 4-2).
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LRV
Eve
|rve
FRC
RV
R TLC
ve EVC=5VC=VC Ve 2

Hinh 4-2. Cic the tich va dung tich tinh cta phdi, v&i ba cach thé IVC, EVC va V(2.

Mot thé tich tho (volume, V) Ia mot luong khi tinh biing lit duoc huy dong trong
mot dong tic thd co ban. Trong phdi hoc, mot céng udc qudc t& da quy udc dung tich
(capacity, C) la tOng cua hai hodc nhiéu thé tich tho. Nhu vay 0 day dung tich 1a mét
thé tich chd khong phai la suc chda theo nghia thong thuong o viét 1y hoc.

Thé tich luu thong (TV) la sd lit khi ra vao phdi trong mét 1an thd binh thuong.

Thé tich dy tri hit vao (IRV) la s6 lit khi hit vao duoc thém, tit vi tri hit vao
binh thudng dén vi tri hit vao 16i da (khong thé hit vao thém dugc nita).

Thé tich du trd thd ra (ERV) la s6 lit khi tho ra duoc thém, tl vi tri tho ra binh
thuong dén vi tri tho ra toi da (khong thé nao tho ra thém duge nia).

Trén day la 3 thé tich huy dong duoc. _ A

Thé tich can (RV) la s lit khi cOn trong phdi sau khi da tho ra t6i da, khong thé
nao dua luong khi d6 ra dugc (trén co thé toan ven, 16ng nguc kin, phéi khong co
xep), RV 1a loai thé tich khong huy dong duoc.

Nhu viy ¢6 4 thé tich thd. Tong cia 4 thé tich nay la tdng s6 lit khi t8i da c6 duge
trong phoi goi 1a dung tich toan phoi. Tuy theo cach t6 hop cac thé'tich, ta cd 4 dung
tich nhu sau: |

‘Dung tich séng (VC) la s6 lit khi tGi da huy dong dugc trong mét 1an tho. Nhu
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vdy 16 rang dung tich séng 1a s lit khi huy dong tu vi tri hit vio tSi da dén vi tri thd
ra toi da, va nd gom 3 thé tich khi loai huy déng duoc nhu sau:
VC = IRV + TV + ERV
Dung tich toan phdéi (TLC) la tdng s6 lit khi tdi da ¢é dugc trong phdi, va ta c6:
TLC = IRV + TV + ERV + RV, hoic
TLC = vC + RV

Dung tich can chic nang (FRC) la s6 lit khi ¢6 trong phdéi cudi thi thd ra binh
thuong tic la ¢ vi tri nghi tho, cac co ho hap thu gian hoan toan.

Vi tri nghi thd (co thu gidn) nay, cung voi thong s6 FRC, ¢6 y nghia rat dic biét
trong sinh 1y va bénh ly ho hap. ‘

FRC = ERV + RV

Dung tich hit vao (IC) la s6 lit khi hit vao dugc tSi da k& tir vi tri nghi thé thu
glan, vay:

IC = TV + IRV

Hinh 4-2 minh hoa 4 thé tich va 4 dung tich cua phdi,

Dung tich sdng la lugng khi huy dong duoc, tac 1a tho ra ngoai duoc nén dung tich
song va cac the tich thanh phin 1a c6 thé do dugc bing may spirometer. Dung tich
song thuong 1a mot ticu chi cia thé lyc va khi giam goi 1a khong khi han ché.

Thé tich can la luong khi khong huy dong duge tic 1a khdng tho ra ngoai dude nén

- khong truc ti¢p do dugce bing may spirometer.

3.2. CAC THE TiCH PONG VA CAC LUU LUONG TOI bA

Dung tich sdng tho manh (FVC) chinh cing 14 dung tich sdng (VC), chi c6 khéc
[a do bing phuong phéip thd ra manh (forced expiration). DOng tac tho ra manh va
do thi FVC ¢6 rdt nhidu ting dung trong danh gia chic nang thong khi, O ngudi binh
thuong FVC bing VC, cho nén trong diéu tra, phan loai stc khoé rong rai o cong
dong do FVC la rdt nhanh gon, tién loi.
Thé tich thd ra t6i da giay (FEV)) 0 ta trudc day thuong dang ky hi¢u VEMS,
~ la 50 lit t6i da da tho ra duge trong mét giay dau. FEV| thudng ¢6 gié tri chung 80%
dung tich séng, va giam khi co hep dudng dén khi, thi du hen ph& quan. .
Ti 1&¢ FEV1/VC con goi la chi s Tiffeneau, chiung 83% 6 tudi 30, gidam con ching
77% & tudi 60. Thong s6 nay giam la ddu hiéu gian tiép cia co hep dudng dan khi.
Céc luu lugng t6i da trung binh (cdc FEF) li céc tri s6 trung binh cua luu luong
t6i da trong mot doan xdc dinh cia FVC. Nguoi ta da dung nhiéu doan khic nhau,
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nhung thong dung nhat hién nay la doan tu 25% dén 75% cua FVC da thé ra, nén
con goi [a luu luong naa gidta FVC va ky hi¢u Ia FEF,; ;5. hoic MMEF.

Cac luu lugng t6i da tire thoi la luu luong tai mot di€m xic dinh cua FVC, bao
gom: (1) heu leong dinh (PEF) tac luu lugng cao nhit dat duoc trong mot lan tho
FVC, va (2) cic MEF tdc luu lugng tai mot s6 diém xac dinh cua FVC hién nay thong
dung nhat la MEF o diém con lai 75%, 50% va 25% cua FVC, ky hi¢u la MEF_,,
MEF,, vi MEF,..

Trong cic thong s6 trén day, FVC ¢6 thé dung dicu tra hang loat sang loc tim thong
khi han ch¢, con 4 loai dudi danh gia gidn (i€p thong khi tic nghén (tro ngai dudng
din khi),

Gia tri quy tron cia miy thong sé thuong gap

O ngudi Vict Nam trung binh, binh thudng va tré (nam giéi 30 tudi, cao 1,65 mét)
cdc tri s0 nhu sau: dung tich sdng (VC) 4,1 lit, dung tich toan phdoi (TLC) 5,5 lit, ti
1¢& thé tich can (RV/TLC) 25%. Dén 60 tudi, VC giam con 3,35 lit, TLC khong doi,
ty 16 RV/TLC ting lén 16i 37%. O ni gidi (cao 1,55 mét) cac thé tich bing khoang
70% nam giol. Trén diy la vii con 5O thudng gép nhit 6 lam sang. Khi tham do chic
niang O labod ¢d phuong trinh dung dé tinh s6 binh thudng theo tung tudi, ting centimét

chicu cao, do may tinh ra hodc toan do tinh giap.

3.3. KHOANG CHET VA LUU LUONG THONG KHi PHE NANG

Luu luong thong khi phoi, goi tit 12 thong khi phoi, hay thong khi phuat, ky hiéu la
vV, la 50 lit khong khi ra vao phéi trong mét phit (coi 13 luong ra va vao biang nhau).
Thong sO nay (U lau ¢ nhicu dng dung, nén ¢4 nhiéu tir goi, nhu thé tich phat, luu
IUqu tho, v.v. va ky hiéu la V. Tri s.thong khi phit bing thé tich luu thong TV nhén
voi thn 86 tho [ trong mot phut V. = TV x f. Tri s6 nay ndi Ién s6 lit khong khi vao
phoi dem oxy cho co thé trong m()t‘phﬁl. Trong bénh 1y, c6 khi thé tich phit nay
khong du hiéu luc mang oxy vi khoang chét qua 16n. : '

Khoang chét 1a khoang kh;éng giah trong duodng ho hap c¢6 khong khi ra vao nhung
khong ¢é trao doi khi hd hdp vi 6 d6 khong khi khong tiép xtc vai mao mach phoi.
Khoang chét gom céc dudong ho hidp trén cho tdi cac nhanh cua cady phé€ quan chua
dén tiéu ph€ quan tho (chua ¢6 trao doi khi voi mao mach phéi).

Nguoi ta dung phuong phép gian ti€p pha loang khi do thé tich khoang'chét, thudng
goi At 12 thé tich chét (V) va tinh hiéu luc thong khi nhu sau. Gia thd mot nguoi ¢
tn s tho f = 12 1an/phut, thé tich luu thong TV = 0,5 lit, trong d6 thé tich chét
V= 0,15 lit. Nhu vay phan khéﬁg khi ti€p xic v4i mao mach phé€ nang 14 0,5 - 0,15
= 0,35 lit. Trong 1 phat thong khi toan phdila V.= TV x f = 0,5 3 12 = 6,0 lit/1,
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phit, thong khi ¢ khoang chét, goi 1a thong khi chét VD =Vyxf=015x12 = 1,8
lit/phat: thong khi co trao dai 'khl’ 0 ph€ nang goi _-lé thong khi phé& nang la VA =V,
X [ = 035x 12 = 4,2 lit/phit (s6 quy tron dé-dé tinh). C6 thé tinh thong khi phé
nang V, theo cong thiic: 4
V,=(TV-Vp)xf
v4i thi du trén, ta cing vin c6: '
V, = (0,50 - 0,15) x 12 = 4,2 lit/phuit.

Thong khi phé nang VA mai 1a thong khi ¢ hiu luc thuc su mang oxy dén cho co thé.

Vi thi du trén, thong khi phéi 1a V = 6,0 lit/phit, thong khi phé€ nang 1a VA =
4,2 lit/phut, tri s6 thé tich chét 1a V; = 0,15 Lit. Thé tich chét vira xem xét o trén goi
la thé tich chét giai phiu, tri s6 nay hoi ting doi chat theo tudi gia va y nghia cua V
giai phdu khong 16n. Trong bénh 1y c6 lac thé tich chét trd thanh rit quan trong néu
ta goi khoang chét 1a khoang khong gian khéong c6 trao déi khi, thi dy nhu cac phé
nang ma vach da bi pha huy khéng con mao mach trén vach nita. Trong diéu kién nay
cic phé nang khong con chiic ndng trao doi khi, va khdng hon gi khoang chét, tu dé
nay ra khai niém vé khoang chét sinh ly.

Khoang chét sinh 1y 1a khoang chét giai phiu cong cic phé€ nang khong trao ddi
khi vi khdng c6 mau. C4 trudng hop bénh ly, khoang chét sinh ly to gip 5 hay gip 10
khoang chét giai phdu. Liac ndy thong khi phé€ nang gidm sit toi té. V4i thi du trén,
gia thi d6i tuong 6 dieu kién bénh ly, Vi sinh Iy ting gip 4 lan V[, giai phau, thi da
la 0,6 lit. Thé tich khi luu thong binh thudng 0,5 lit chua 14p du khoang chét, con dau
ma ti€p xtc dugc voi noi ¢6 mao mach phé€ nang dé nhudng oxy. Nguoi bénh phai tho
sau vai TV = 0,95 lit méi ¢6 du mic thong khi phé nang dé séng, la V, = (0,95 -
0,6) x 12 = 4,2 lit/phat. ‘

Nguoi ngdi nghi ma phai thé sau dén-muc 0,95 lit mot 1an tho, 1a lam mot viée rat
mét nhgc chi dé 1dy du oxy lic nghi..

CHUC NANG VAN CHUYEN KHi CUA MAU

Bai nay sé trinh bay cac nguyén ly héa hoc va ly hoc cua vaAn chuyén cac khi ho
hip trong mau va trong dich than thé.

1. NHUNG NGUYEN LY CUA KHUECH TAN KHi QUA MANG HO HAP

Céc khi chuyén ché qua cac phan co thé nhu long ph€ nang, huyét tuong, hong

cau, dich gian bao, bao tuong, chu yéu la do khuéch tan vat ly.
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1.1. CO SO PHAN TU CUA KHUECH TAN KHi

Cac khi ho hap (oxy va carbon dioxid) 1a nhiing phan tu ¢ dang tu do ludn ludn
van ding.

Dinh nghia khuéch tan

Khuéch tan (diffusion) la su van dOng cua cac phan tu tu do.

Trong khi van dong, méi phan tu tu do déu di chuyén rat nhanh theo dudng thing,
theo mot hudng ngiu nhién, trén dudng di va vao mot phan tu khac thi d6i hudng roi
lai di chuyén theo dudng thing, lai va vao mot phan tu khéac nda, lai d6i hudng, cu
thé mai. ' _

Nguon nang luong d€ van dong khuéch tan la chinh su van dong dong hoc (kinetic
motion) cua cac phan tiu. Moi phéan tu vat chat déu lién tuc khong ngliing van dong,
trir khi 0 nhiét d6 khong tuyét déi ( -273°C).

Céc phan ta khi, du van dong trong moéi truong toan la khi hay van déng ¢ dang
hoa tan trong dich than thé hay trong bao tuong, cing déu la hién tugng nhu nhau
(khuéch tan) va déu tuin theo nhing dinh luat vat Iy cia khuéch tan.

Su khuéch tan thuc theo bic thang néng doé

Gia thu trong mét phong, nong do chit khi cao 0 diém A thip 0 diém B. Chat khi
van dong di chuyén goi la khuéch tan tu A sang B cho dén khi nong dé bing nhau
gita hai diém. Co s0 phan ti cia hién tuong dé nhu sau.

Moi phan tu khi 6 moi noi trong phong déu khuéch tan nhung so sanh thi sé phan
tu tit A khuéch tan sang B nhiéu hon s6 phan ta khuéch tan ti B sang A trong mot
don vi thoi gian. Nguoi ta ndi la c6 khuéch tdn thuc (net diffusion) tit A sang B. Cuong
do khuéch tan thuc bing cudng do khuéch tan ti A sang B trir cudng d6 khuéch tén
tir B sang A, d6 la vat 1y hoc. '

Trong thyc hanh sinh ly hoc ching ta don gian ndi ring chit khi ho hdp khuéch
tén tit noi dong do cao sang noi nong d¢ thap.

1.2. PHAN AP MOI KHi TRONG MOT HON HOP KHi

Ap sudt 13 luc dugc tao nén do su va cham lién tuc cia cac phan tu khi.

No6ng d6 khi cang cao thi cang c6 nhiéu phan tu dap vao bé mat giap khi, va cang
tao ap suit cao hon. Ap suit khi ti I¢ thuan voi nong d6 phan ti khi.

Trong hé hdp, ta tho mot hén hop khi trong d6 chu yéu cé oxy, nito va carbon
dioxid. Téc d6 khuéch tdn mot chat khi trong hdn hop ti 1¢ thuan véi ap suiat khi dé
trong hén hop, tdc 12 voi phan ap suét do khi d6 déng gop, chu khong phai ti 1¢ thuan
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vOi toan bo ap suit cua hén hop khi. Do d6 ¢6 khéi niém vé phdn dp tic ap suit riéng
phan cua mot khi (partial pressure) trong mot hén hop khi.

Phan ap mot chdt khi trong mot hdn hop khi 1a luc ép ciia mot chat khi tao nén,
tua nhu khong c6 khi nao khéc troén vao. Co sé¢ phan ti cua ap suit khi giap ta dé
dang hinh dung 12 trong mot hén hop khi, ti 1& thanh phan mdi khi ciing 1a ti 1& s&
phan tu khi d6 trong hén hop, dong thoi cing la ti 1€ s6 1an va cham cac phan tu.

Ap suit 12 do su va cham cua cac phan tit, cho nén cudi cung ta ¢c6 nhu sau. Phan
ap moi khi trong tong ap sudt cua hdn hop khi, ti I¢ theo ndng do tung khi trong toan
hén hop. Thi du khi troi ¢é6 79 phin tram nito, 21 phan tram oxy, cac khi khac ti 1&
it bo qua duogc, ap suat khi quyén 760 mm Hg, vay phan ap cac khi nito va oxy, ky
hi¢u lan luot la PN, va Po, sé€ la:

PN, = 760 x (79/100) = 600,4 quy tron la ~ 600 mm Hg
Po, = 760 x (21/100) = 159,6 quy tron la 160 mm Hg
Cong: 760 mm Hg

Khi troi vao duong ho hdp, duoc bao hoa hoi nudc. Phan ap hoi nuéc (PH,0) la
47 mm Hg 6 37° C vay phan ap céac khi nito va oxy chi con 713 mm Hg, phan chia

nhu sau:

PN, = 713 x (79/100) = 563,3 quy tron lé 563 mm Hg

Po, = 713 x (21/100) = 149,7 quy tron la 150 mm Hg

Ph,0 = 47 mm Hg
Cong: 760 mm Hg

Trén day la cac con s6 don gian héa va quy tron dé dé hinh dung phin ap. Bang
4-1 trinh bay s6 liéu chi ti€t va chinh thic vé phan ap cac khi ho hap.

Bidng 4-1. PHAN AP CAC KHI HO HAP KHI VAO PHOI VA KHI RA KHOI PHOI (O' MAT BIEN)

Khong khi & Khong khi Khong khi Khong khi
khi quyén’ im phé nang thd ra

(mm Hg) (mm Hg) (mm Hg) (mmHg)
N2 597,0 (78,62%) 563,4 (74,09%) 569,0 (74,9%) 5660  (74.5%)
02 159,0 (20,84%) 149,3 (19,67%) 104,0 (13,6%) 1200 (15,7%)
CO2 0,3 (0,04%) 0,3 0,04%) 40,0 5.3% 27,0 3,6%)
H20 37 (0,50%) 47,0 5,20%) 47,0 (6.2%) 470 62%)
Cong 760,0 (100,00%) 760 (100,00%) 760,0 (100,0%) 760 100,0%

* Ngay mat, kho rdo, sdng sua.
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1.3. KHUECH TAN KHi QUA NUOC, QUA CAC DICH VA CAC MO

Cac chat khi, du 6 pha khi nhu trong khi troi, hay 6 dang hoa tan trong cac dich
co thé, cac t€ bao mo, cing déu khuéch tan, déu tao 4p suit y nhu 6 pha khi. So di
nhu vdy vi 6 dang hoa tan, cac phan tu khi cing khuéch tan, cing van dong va cac
phan tu va cham cing tao ap suat. Khi gap mot bé mit nhu mot mang t€ bao ching
han, cdc phan td khi cing tao dp suidt 1én mang dé.

1.3.1. Cac yéu té6 quyét dinh ap sufit cua khi hoa tan trong dich

Ap suidt mot chat khi trong mét dung dich dugc quyét dinh khong chi do ndong do
khi, ma con do hé s6 hoa tan khi. Thi du loai phan ti nhu carbon dioxid dugc phan
tu nudc hdp din, nén phan ta d6 tan dé dang, khong tao nhiéu ap suit trong dung
dich. Lai c6 loai chat khéac, phan tu bi nudc ddy di nén tao nhiéu ap suit ma ching
tan dugc bao nhiéu vao dung dich. M6i quan hé d6 1a dinh ludt Henry thé hién bang
cOng thic sau day:

Nong d6 khitan

Hé s6 tan

Ap suit =

Khi ap suit biéu thi bing atmotphe, va nong d¢ bing thé tich khi tan trong mot
don vi thé tich nudc, thi hé s6 tan cac khi ho hdp la:

Oxy 0,024
Carbon dioxid 0,57
Carbon monoxid 0,018
Nito 0,012
Heli 0,008

Déng luu y 1a carbon dioxid tan nhiéu gip 20 lan oxy con oxy hoi dé tan hon doi
chit so vai ba khi con lai. Hé s6 tan cao cua carbon dioxid c6 nhiéu ting dung 6 céac

phan khiac nhau cua chuong Sinh Iy hé hap.
1.3.2. Chénh léch ap sudt la yéu t6 tao ra khuéch tan

Khi nong d6 hoic ’ép suat khi 6 mot diém A cao hon 6 diém B, s6 phan tu van
dong ngiu nhién tu A sang B trong mot don vi thdi gian, 14 nhiéu hon s6 tu B sang
A. NOi khic 1a khi khuéch tén tu A sang B nhiéu hon chiéu nguoc lai, két qua cudi
cung, ta goi su khuéch tdn thuc (net diffusion) cua s6 phan tu tu A sang B, bing s
phan ti da khuéch tan tu A sang B trit s6 khuéch tan tu B sang A cing trong thoi
gian d6. Trong co thé nguoi, phan ap khi chi phdi su khuéch tan khi, ngudi ta thudng
néi don gian khuéch tan ma hiéu la khuéch tdin thuc (net diffusion).
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Khao sat dinh lugng khuéch tian (thuc) trong cdc dich thian thé

Ta hdy diém cic y€u t0 tac dong va hudng tac dong lén cudng do khuéch tan khi
trong mét chat dich. Cudng do khuéch tan D ti 1€ thuan voi: (1) chénh léch phan ap
khi AP; (2) dién tich A qua dé cac phan tu khuéch tan; (3) do tan S cua khi trong
dich; (4) nhi¢t do cua dich (co thé ngudi cé nhiét do hing dinh 6 37° C, nén nhiét
do khong thanh van dé); va ti 1& nghich véi (5) khoang cach d gita hai noi khuéch
tan di va dén; (6) cdn bac hai cia phén tu lugng PTL (tuc trong lugng phan tu) chit
khi. MGi quan hé trén cd thé phat biéu qua cong thic:

AP x A xS

d x yPTL

Trong nam tham s& cia cong thic nay, ta thiy c¢6 hai tham sé 1a dac trung cho chat
khi, 1a d¢ tan (S), va phan tu lugong (PTL). Hai yéu t6 do hop lai goi la hé s6 khuéch
tdn khi S/ YPTL. Trong cing mét diéu kién than thé nhu nhau (AP, A va d nhu nhau),
.. thi méi_lqa_xi khi ¢6 do tan S riéng, c6 phan tu luong riéng cia minh, do dé cé tri sO
S/ VPTL. dac trung cua minh. Vay hé s6 khuéch tan la cuong do khuéch tan dac trung
cho mot chat khi; h¢ sO nay ti 1¢ thuan vai do tan cua khi trong dich (dich than thé),
ti 1& nghich voi cdn bac hai cia phan tu lugng. Néu quy udc hé s6 khuéch tan oxy 1a 1,0
thi hé s6 khuéch tan cic khi hd hap trong dich than thé ching ta nhu sau:

D =

Oxy 1,0
Carbon dioxid 20,3
Carbon monoxid 0,81 -
Nito 0,55
Heli 0,95

1.3.3. Khuéch tan khi qua cdc mé

Cac khi ho hdp ridt tan trong mo, do d6 khi qua mang t€ bao rat dé dang. Con sy
khuéch tan qua cac mo dugc nhanh hay cham cing chu yéu la do khuéch tan qua nudc
cia moO va do téc do khuéch tan nhu vua ké trén day, dang luu ¥ la carbon dioxid

khuéch tan nhanh gip 20 lan oxy, con ba khi kia chdm hon oxy doéi chit.

1.4. KHUECH TAN KHi QUA MANG HO HAP

Don vi ho hdp gom c6 mot tiéu phé quan tho, chia thanh cac dng phé€ nang, ong
lai chia qua cédc tién phong (atrium) t0i tGi ph€ nang, méi tdi gom cac phé€ nang ngin
cach nhau bing vach lung. C6 chung 300 triéu ph€ nang ¢ hai budng phdi, méi phé
nang c¢6 duong kinh trung binh chiing 0,2 milimet. Vach phé€ nang rat mong, trén véach
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c60 mot mang ludi mao mach
day ddc, cac doan mao mach o -
ndi thong sang nhau ching chit i Marng oér
dén mic méu chay trén vach ,

ph€ nang khong la "tung dong Biely md
chay” cua hong cau di theo nhau

Zo’p dich va~

hang mot, ma la "cad mot 14 mau”
g mot, j chsy Ao.;f alien

chay ao ao nhu nudc tran qua
ca mOt mat rudng. Dién rOng
cua la nay rat thuéan lgi cho trao
doi khi vi tong dién tich ti€p
xic udc tinh 50 mét vudng trd
Ilén ma mang ngdn cich gida
khong khi phé€ nang va miu
mao mach, goi 1a mang ho hap,
tuy c6 sdu 10p 6 hinh 4-3 nhung
rit mong, trung binh chi 0,6
micromet (um) c¢6 chd chi 0,2

um (dudng kinh hong ciu 7 um). Hinh 4-3. Siéu c3u tric mang hd hap (mat cit ngang).

Cac yé€u t6 anh huang dén toc do khuéch tdn qua mang hé hap

Cong thic caa su khuéch tan khi trong nudc nhu da trinh bay 6 doan 1.3 trén day,
cing ung dung cho khuéch tin qua mang hé hap, voi bé day cua mang ho hap la
khoang cach d gida hai noi khuéch tdn. Cong thdc nhu sau:

AP x AxS
D =
VPTL

Bé day mang hé6 hdp (tham s6 d) ¢6 thé tang do dich phu ¢ khoang ké cua mang
hodc ¢ ngay phé€ nang. Mot s6 bénh phdi gy xo phdi lam ting bé day mang ho hap
4 nhiéu ché.

Dién tich mang (tham s6 A) giam trong nhiéu truong hop thi du cit m(jt budng
phdi lam giam nua dién khuéch tan. Trong gidn ph€ nang, nhiéu vach ph€ nang tan
bi€n, lam giam dién trao do6i vi khong con mao mach ¢ vach dé dé ma trao doi. Khi
dién tich mang chi con mot phian ba hodc mot phan tu s6 binh thuong thi cuong do
trao ddi trd thanh thiu kém dén mic ngdi nghi cing thi€u oxy.

Hé s6 khuéch tdn (bao gom hai tham s6 S va PTL) qua mang ho hdp cing gany
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hét nhu trong nuéc, nén carbon dioxid khuéch nhanh gap 20 lan oxy, dic diém nay
cta carbon djoxid 1a- -ddng luu y.

Chénh léch phén dp (AP) 1a luc ddy khi qua mang ho hédp ti bén phan ap cao sang
bén phan ap thap. Cu thé 6 phdi yéu t6 phian ap da dua oxy ti ph€ nang vao mau va
dua carbon dioxid theo chiéu nguoc Iai.

Kha nédng khuéch tan cia mang hoé hap

Kha ning khuéch tan (diffusion capacity) cia mang ho hap la sé mililit khi di qua
mang trong 1 phit, dudi tac dung chénh léch phan 4p 1 mm Hg.

Kha nang khuéch tin oxy lic nghi 6 nam gioi tré tudi vao quang 20 ml/phit/mm
Hg. Nhu vay c6 nghia la binh thuong tho nhe nhang lic nghi, chénh léch phan ap hai
bén mang ho hdp xip xi 11 mm Hg, d6 la luc gay khuéch tan 20 x 11 = 220 mililit
oxy qua mang mdi phat, d6 chinh la nhu ciu oxy cua co thé lic nghi.

Khd ndng khuéch tdn oxy trong vdn co: Khi van co manh, ca luu luong thong khi
ph€ nang 1an luu lugng mau qua phdi déu ting, khi€n kha nang khuéch tin oxy qua
mang ho hip ting nhiéu va 0 nam gidi tré tudi cé thé ting dén muc toi da ching 60 -
65 ml/phat/mm Hg tdc 1a khoang gip ba lic nghi. Tang kha nang khuéch tan la do:
(1) mo thém mao mach phdi ma lic nghi thi 0 trang thai khong hoat ddng chic niang
(cing goi 12 mao mach dang ngu); (2) cai thién ti 1& thong khi thong mau phoi (tic
ti 1& V,/Q, sé néi 6 doan dudi 1.5).

Do kha ning khuéch tin: Nguoi ta da nghién cdu cach do kha nang khuéch tan qua
mang t€ bao cua ba loai khi ho hap dé€ tim cach dng dung thuc hanh nhu sau:

Do kha nang khuéch tan carbon dioxid c¢6 khé khidn ky thuét 1a khi CO, khuéch
tdn nhanh qua, khién chénh léch PCO, mau mao mach phdi so vii phé nang, 1a chua
tdi 1 mm Hg. Ky thuat hién nay chua do duoc do chénh léch nho dén thé. Va lai
carbon dioxid khuéch tan rit nhanh, cac van dé rdGi loan khuéch tan 1a lién quan véi
oxy chi thuc t&€ voi CO, khong thanh van dé. Suy tir hé s6 khuéch tan c¢6 thé tinh ra
kha nangkhuéch tan CO, lic nghi la 450 ml/phut/mm Hg va lic van co 1a 1200 dén
1800 ml/phat/mm Hg.

Do kha ning khuéch tan oxy ¢4 kho khan ky thuét, va c6 do chinh xac rit thap,
nén chi do thuc nghiém, con trong thuc hanh nguoi ta do gidn ti€p qua carbon monoxid
r0i 14y két qua d6 nhan voi hé s 1,23 thi ra tri s6 kha ning khuéch tan oxy.

1.5. TI LE THONG KHi-THONG MAU PHOI VA/Q

T4t ca nhing di€m nghién cdu trén vé khuéch tan cic khi qua mang ho hap, déu
coi 14 hai bén mang ho hdp déu dugc cung cap diy da: phia bén phé nang dugc cung
cap du lugng khong khi d€ mang oxy dén, phia bén mao mach phdi dugc cung cip du
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luu luong mau d€ ldy oxy di. Ta bi€t ring binh thudng luu luong khéng khi vao phdi,
tdc thong khi phoi (ventilation) chinh 1a théng khi phé nang VA) chung 4 lit/phut, con
luu lugng mau Ién phdi, tic thong mau phdi (perfusion Q) ching 5 lit/phat. Ti ¢ 4
lit/phat, trén 5 lit/phit tic 0,8 1a ti 1& thong khi-thong mau phdi binh thuong, va la
thuén 19i nhat cho khuéch tan khi qua mang h6 hdp (nén phan bi¢t thuat ngit perfusion
ky hiéu 1a Q trong sinh 1y hoc hé hap nghia la thong mau phdi, tic 1a tudn hoan dua
méu Ién ph¢€ nang nhén oxy, thuat ngit nay khac perfusion trong ky thuat bénh vién
la tiém truyén tinh mach).

Ti 1¢ thong khi-thdng mau phdi (V,/Q) n6i chung trén toan phdi 1a thé, tuy vay c6
chd, c6 dieu kién sinh Iy va bénh Iy V,/Q bi€n d6i rat nhiéu. Trong di¢u kién sinh Iy
6 dinh phdi 4p sudt méau rat thdp, thap hon 4p sudt khi trong ph€ nang, do d6 mao
mach xep, thong mau (Q) & phé& nang d6 xdp xi bing khong, VA/Q cuc ldn gan t6i vo
cuc, ph€ nang tai d6 hoat dong nhu mot khoang chét.

Trong diéu kién bénh Iy nhu gidn phé€ nang, vich phé€ nang tan bi€n khong con
mao mach d€ mang mau lén ldy oxy. Cac diéu kién ké trén di tao ra nhitng khoang
chét sinh ly. Nguoi binh thuong O tu thé€ ding, mau don xudng day ph01 nén thong
mau Q cao, ma thong khi VA vung d6 giam, khién tri s6 cua ti 1& VA/Q thap, mot
phan mau dén d6 khong ldy dugc oxy, goi l1a mau shunt. Shunt trong dién hoc la doan
mach (mach ndi ngidn), trong sinh Iy hoc phdi shunt 1a 6ng néi dua méu nghéo oxy tu
nhianh dong mach phdi, di tit sang thdng nhanh hé tinh mach phdi vé tim, khong qua
mao mach ldy oxy, mau vin ngh&o oxy. O phé€ nang nio ma VA/Q bing khong hoic
thdp mau tuy c6 qua mao mach nhung thuc chiat nhu doan mach di tit va khong liy
oxy hoac it 14y oxy, nguoi ta goi dé l1a shunt sinh ly.

Nhitng nguoi cé thoi quen hut thude 14 lau nam, thuong bi hoi chiing tic nghén
phé€ quan (obstruction) c6 ca hai loai réi loan VA/Q. Thi nhat, nhiéu tiéu phé& quan
co hep dén muc phé nang gin vao d6 khong duoc thong khi, V, va VA/Q 0 d6 xap
xi bing khong, d6 1a cac mach shunt sinh 1y. Tha hai, lai ¢6 nhiing vang vach phé€ nang
bi huy khong con mao mach trén d6, ma céac tdi ph€ nang khong vach van duoc thong
khi, Q x4p xi bing khong va ti ¢ V,/Q rit cao (gan vé cuc), d6 la nhiing khoang chét
sinh 1. O nhitng budng phdi nay su hai hda sinh 1y bi r6i loan: noi c6 khoang chét
thi khi dén khong gip mau, noi ¢ shunt thi mau dén khong gip khi, mang hoé hap
khong hoan thanh dugc chiic ning chuyén oxy khuéch tan qua, méu tuy c6 lén phdi
nhung 14y oxy dugc it, tham chi ¢ truong hop chi ldy dugc mot phan mudi mic binh
thuong. ,

D6 1a biic tranh cfla bénh phdi tdc nghén man tinh (chronic obstructive pulmonary
disecase COPD hoidc broncho-pneumopathie chronique obstructive: BPCO, BPCO Ia chit
tdt rat thong dung trong céc cudc van dong vé sinh hé hdp quy mé quéc t&€ hién nay)
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2. MAU VAN CHUYEN OXY

Oxy duoc van chuyén trong méau dudi hai dang chinh la dang két hop va dang hoa
tan. Binh thuong su vin chuyén hau nhu hoan toan dudi dang k&t hop vi cé téi 97
phdn tram két hgp vdi hemoglobin, chi con 3 phidn trim van chuyén dudi dang hoa
tan trong nudc cta huyé€t tuong va nudc cua hong cau.

2.1. DANG KET HOP VOI HEMOGLOBIN

Phan tu oxy két hop voi 100
hemoglobin gin vao phin hem ” S ——
thanh mot hop chat c6 lién két s 80
long 1€o, do phan dung héa hop 60
thuan nghich. O phoi Po, cao, " 40
oxy két hop thanh HbO,, dén 5 & § 2 Tae' dung

o o C L. \\% \gs nhierdd
mé Po, thap, oxy lai tach khoi S 50 g o 'b

- - —
hemoglobin. Do thi bi€u dién  § ¥ g P ( e
! N 5
phdn trim bao hoa oxy vao N ;E 60} A
. . . X 30}
hemoglobin theo phén ap oxy la '8 \‘:‘ 2ol
32 ,

mot duong cong hinh S, goi la ;; 21 20 Tac dung
do thi phan ly oxyhemoglobin, 0] o 9¢ toan

= N T . 20 40 60 8o
hodc con goi la d6 thi Barcroft T

N - RS N ” o lo 20 30 40 S0 60 Y0 8o 9o 100
(Hinh 4-4). D6 thi hinh S 1a mét PO, (mmHy)

do thi c6 doan dau thoai thoai,
Hinh 4-4. D0 thj phan ly -oxy hemoglobin (con goi 1a do thi
« _ Barcroft).

N L > . Puorng to bén trédi [ & maa dong mach binh thuomg, 38° C, pH
ly la doan doc ding riéng voi 74. Loat dudng nhd bén phai minh hoa téc dung ciia nhiét do va
PO, 6 m6 40 mm Hg khi nghi d¢ toan (hiéu dng Bohr)

va 15 mm Hg khi vin co nang.

Doan ddc ding thé hién dic diém la tu dieu kién nghi ngoi dén diéu kién van co nang,
hiéu suit nhudng oxy cho moé la cao nhiat, con khi nghi ngoi du c¢6 thd oxy phan ap
cao hon, cing khong 13y thém oxy vao méu va khong nhuong thém oxy cho mé duoc

doan gia doc ding, doan cubi
lai thodi. Hinh S ¢6 ¥ nghia sinh

bao nhiéu.

Thé tich oxy dugc vdn chuyén: Binh thuong c6 15 gam hemoglobin trong 100 mililit
méu, méi gam hemoglobin gén 1,34 ml oxy. Vay 100 ml mau & phdi mang xip xi 20
ml oxy khi hemoglobin bao hoa 100 phan trim va mang 19,4 ml oxy khi hemoglobin
bdo hoa 97 phén trim. Khi mdu dé€n mao mach md, chi con gitt 14,4 ml oxy. Nhu vay,
binh thuong cd 100 mililit mdu mang dén cho mé chung 5 mililit oxy.

Van chuyén oxy trong vin co ndng: Khi van co nang, Po, 0 dich ké sut xudng chi
con 15 mm Hg, luong oxy gin vao hemoglobin chi con 4,4 ml va nhu viay 100 ml miu
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dd nhuong t4i 15 ml oxy cho mo, tic 1a gdp ba lic nghi. Néu ta luu ¥ ring khi van co
nang luu luong tim tang gap 6-7 lan, vay luong oxy dem dén mo sé ting gip 3 x (6
hodc 7 lan) tic 1a gdp khoang 20 l2n so véi binh thudng. D6 la gidi han xap xi cua
luc si chay viét da Marathon.

Hé 56 sit dung oxy la ti 1€ s6 mililit oxy nhudng cho t6 chic, so vai s6 mililit oxy
mang trong mau. Nhu vay hé s6 sit dung oxy lic nghi 1a 5 : 20 tdc 25 phan tram, lic
van co nang la 15 : 20 tic 75 phan tram. C4 biét c¢6 lic hé s6 d6 lén 85 phan tram,
cé md lén téi 100 phan tram tdc 12 mau mang bac nhiéu oxy dén, déu nhudng tit ca
cho mo.

Hemoglobin voi chifc ndng dém oxy ¢ mé: Ngoai chic nang yan chuyén oxy,
hemoglobin con c¢6 chic ning dém oxy 6 m6 nhu sau. Dua vao d6 thi 0 hinh 4-4, ta
thdy m6 mudn nhan di 5 ml oxy tit méu thi phai ¢6 Po, bing 40 mm Hg. Con khi
van co nang Po, xudng nhié¢u nhit la dén 15 mm Hg. Do thudc tinh d6, hemoglobin
dém (tic git tri s6 6n dinh) cho Po, mé o trong khoang hep tir 15 dé€n 40 mm Hg.
Ciang vin quan sat 0 hinh 4-4 ta thdy doan rét it d6c cua do thi tuong dng voi tri s6
Po, tir 40 mm Hg tr6 1én, diéu dé c6 y nghia la du Po, 6 phé nang va o khi quyén
bién dong rat nhi¢u thi Po, 6 m6 vin quanh tri s6 40 mm Hg. C6 thé két luan o day
1a cdu tric va thudc tinh hemoglobin da tao cho co thé c¢6 kha nang gitt néi méi rdt
on dinh vé mit phan 4p oxy, mac dau phan ap nay bién dOng cuc 16n & moéi trudng
ngoai, va cing mac dau di¢u kién s6ng khié€n co thé tiéu thu oxy rat that thuong, khi

dung rdt nhiéu, khi dung rét it oxy.

2.2. HIEU UNG BOHR VA NHUNG CHUYEN DICH PO TH] BARCROFT TAO HIEU SUAT
VAN CHUYEN CAO ‘

Hinh 4-4 6 bén tréi 1a d6 thi Barcroft trung binh. Hinh 4-4 bén phai trinh bay do
thi Barcroft chuyén dich lan lugt tu vi tri A sang vi tri B r6i C. Néu ké mét duong
thing ddng cdt ba do thi A, B, C, thi thdy r6 chuyén phai l1a nhudng oxy cho mo,
chuyén trai la ldy oxy vao mau. Chuyén dich tit A dén C nhu vy goi la chuyén phai,
theo chiéu nguoc lai tut C vé A la chuyén trdi. Ta hdy xem xét nhimg diéu kién nao
gdy chuyén phai hay chuyén trai cho do6 thi.

D¢ toan ting (pH 'gidm) ¢ mdu gay chuyén phai, hién tuong d6 c6 nghia la khi van co,
sinh ion HY, d6 toan cta mau tang thi hemoglobin tu dong nhudng thém oxy cho mo.

Nong do CO, tang gdy chuyén phdi, va gidm thi gdy chuyén trdi, tic dung nay (cung
véi tac dung H') con goi la hiéu ung Bohr. Hiéu dng nay rat hop véi sinh Iy vi méu
4 mo ¢6 nhiéu CO, thi CO, cao giy nhudng thém oxy cho mé, khi lén phéi CO, duge
thai di, thi CO, thap lai gay lay thém oxy cho méau. Hiéu ting Bohr la ding lic, ding
chd va tao su hai hoa giita chdc ning van chuyén oxy va chiic nang van chuyén CO,
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Tdc dung cua DPG tic 2,3 - diphosphoglycerat. DPG gay chuyén phai d6 thi Barcroft,
nén trude day nguoi ta coi la thuan 19i cho diéu kién thi€u oxy (nhuong oxy cho mo).
Nhung néu luu § ring, chuyén phai thi méau 1én phdi lai khé 1y oxy, vi vdy hién nay
gitta loi va hai cia DPG, bén nao manh hon trong chiic nang van chuyén oxy, 1a diéu
con nghién ciu thém.

Vin co gdy chuyén phdi do thi do tac dung dong thoi cua nhiéu yéu té khi van co,
[a co thai nhigu CO,, nhieu H*, nhiéu hop chét phosphat, co va méu tang nhiét do.
T4t ca cac yéu t6 ké trén déu giy chuyén phai d6i v6i do thi phan ly HbO, tic la thic
ddy méau nhudng thém oxy dang cin cho co van dong. ‘

Tdt cd cdc yéu t6 gdy chuyén dich do thi phan'ly HbO, (d6 thi Barcroft) néu trén
day, déu tac dong theo hudng la thic ddy mau nhuong thém oxy cho mé dang chuyén
héa, va thic ddy mau 1dy thém oxy khi 1én phdi. Day la ‘m(‘_)t vong feedback am vira tac
dung 6n dinh thanh phdn moi trudng, vira lam tang hiéu luc chdc nang hé hip cua

mau.
2.3. MOT SO KHiA CANH KHAC CUA VAN CHUYEN OXY

Véah chuyén oxy hoa tan

Binh thuong PO, méu dong mach 95 mm Hg thi c¢6 chung 0,29 mililit oxy tan trong
100 mililit mau trong d6 c6 0,17 ml nhuong cho mé. So véi 5 ml oxy do hemoglobin
mang dén cho mo, thi phan déng gép cia oxy hoa tan 1a qua khiém t6n.

‘Phin ti 1¢ déng gép nay con giam nita trong van co vi cac y&u t6 cia van co (CO,,

pH,v.v.) lam ting phan hemoglobin dem oxy cho t€ bao.
Véan chuyén oxy khi nhiém déc carbon monoxid

C6 moét s6 truong hop thi du 6 10 d6t than da, than chay sinh ra carbon monoxid
(CO) la khi ddc chi€m chd cia oxy trén hemoglobin. CO gin vao phan tu hemoglobin
8 cung mot diém nhu oxy, do d6 n6 ddy oxy khoi hemoglobin. Ai luc cua CO véi
hemoglobin manh gép 250 Ian hon oxy, cho nén chi can véi phan ap rat thip 0,4 mm
Hg né da du sdc canh tranh dugc voi oxy. Phan ap cao hon chit nita t6i 0,7 mm Hg
tic nong do CO trong khong khi chi chung 0,1 phan tram da du lam chét nguoi.

Nguoi bi nhi€m doc CO can dugce diéu tri bing oxy nguyén chit dé c6 Po, cao,
mau chéng ddy CO di, dong thoi thém CO, d€ ting luu luong thd. Cac bién phap d6
c6 thé lam ting muc thai CO lén gdp 10 dén 20 lin so vOi d€ ty nhién.

2.4. MAU LAY OXY O PHOI NHUONG OXY O MO

Mau nhan hay nhudng oxy la do chénh léch phan ap oxy. O phdi, khi ph& nang c6
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phén ap oxy cao hon méu tinh mach dén phdi, nén mau ldy oxy. Mau tro thanh giau
oxy, ¢6 phén ap oxy cao, goi 1a mau da dong mach héa, di t6i mao mach ngoai vi thi
nhuong oxy cho m6 ngoai vi 1a noi c¢6 phan ap oxy thap.

M4u mao mach phéi ldy oxy

Phén 4p oxy (Po,) & ph€ nang trung binh 104 mm Hg, con 6 méau tinh mach di vao
mao mach phdi trung binh 40 mm Hg, do d6 c6 hiéu 4p suat 104 - 40 = 64 mm Hg
gdy khuéch tan oxy sang mao mach phdi. Mau di duoc mét phan ba quang dudng mao
mach thi Po, mau da lén xdp xi mic 104 mm Hg nhu 6 phé nang.

Trong vén co ndng tuy mau qua phdi rit nhanh nhung vin bao hoa oxy tot 1én dén
xap xi 104 mm Hg vi hai &, mot 1a thoi gian ngdn 6 mao mach da du lay oxy (chi cin
mot phan ba so voi lac nghi), hai 12 ¢6 nhiéu mao mach méi mo ra, va ting thém luu
luong mau 6 dinh phdi. Nhu véy la trong vin co ning, tuy nhu ciu oxy ting cao, méiu
lai luu chuyén nhanh, thoi gian ¢ tai mao mach phdi ngdn lai, nhung mau vén lay oxy
duoc du cho nhu ciu cao.

Luu y 12 qua trinh "Iy oxy" (oxygenation) dién bi€n 6 méu, 1a su tang sdc chia oxy
trong mau, la qhé trinh khac vé ban chat véi su "oxy héa” (oxidation) dién ra & ti lap

thé, giai phéng nang luong.
Mau mao mach ngoai vi nhudng oxy cho dich ké va t€ bao

Méu dong mach t6i mo ngoai vi thi PO, con 95 mm Hg, ma dlCh ké ¢6 PO, chi 40
mm Hg. Do d6é oxy khuéch tan nhanh sang mo va Po, cua mao mach nhanh choéng
sut xuéng mic 40 mmHg nhu & m6. Mau tir mao mach v¢ dén tinh mach c6 PO, la 40 -
mim Hg.

Néu thuc nghiém, lam tdng riéng luu lwong mdu 1én 400 phin trim so véi binh
thuong thi Po, 6 mo tuong dng cing tang lén t6i 66 mm Hg. N&u thuc nghiém lam
ting riéng mikc chuyén héa 6 mé 1én gip bon binh thuong, thi Po, 0 dich ké bi giam,
chi con dudi 20 mm Hg. Tém lai, mic Po, 6 mé la két qua cua hai yéu t6 tac dung
ngugc nhau, 1a: (1) t6c d0 mau mang oxy dén mo, va (2) téc do mo tiéu thu oxy.

Po, bén trong t& bao bao gid cing thip hon trong mao mach, thdp nhat 1a 5 mm
Hg, cao nhit 1a 40 mm Hg, trung binh ¢ d0ng vat thuc nghiém cdp thap, do truc ti€p
la 23 mm Hg. Tri s6 23 mm Hg la rat du vi chi can 1 dén 3 mm Hg Po, ciing dam
bao duoc cho chuyén héa t€ bao.

3. MAU VAN CHUYEN CARBON DIOXID

Carbon dioxid (CO,) dugc van chuyén va thai rat d& dang vi c6 hé s khuéch tan
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rat cao. Lugng carbon dioxid trong mau c6 anh huong 16n dén can bing toan kiem
cua céc dich than thé. C6 ba dang van chuyén CO, trong méu la: (1) dang hoa tan,
(2) dang bicarbonat, (3) dang carbamin.

3.1. CAC DANG HOA HQC VAN CHUYEN CARBON DIOXID

Ngudi ta phan chia cic dang héa hoc van chuyén CO, (bicarbonat, carbamin) va
cac hién tugng vat Iy (hoa tan, khuéch tan), khong c6 nghia l1a méi hién tuong la mot
su vi¢c riéng ré doc lap, nguoc lai nén quan niém céc dang van chuyén lam thanh mét
tOng thé trong d6 cac bo phéan tuong tac nhau thuc hién chic ning van chuyén khi.

Trong qua trinh van chuyén, trudc hét carbon dioxid (CO,) khuéch tén tir t€ bao
mo duéi dang phan ti CO, hoa tan (ion bicarbonat hau nhu khong qua dugc mang t&
bao). Khi CO, t6i mao mach thi phat sinh mét loat phan dng Iy va héa bao gom: tan
trong nudc (nudc cua huyét tuong va cia Djeh 7 %0
hong céu), két hop hda hoc véi nude thanh
acid carbonic, ion héa thanh H' vi ion
bicarbonat, k&t hgp v4i héa hoc voi cac
protein thanh carbamin, cac ion am ddi
ch6 nhau qua mang (CI" va HCO,)), tit ca
quy tu vao viéc hoan thanh chic nang van

chuyén CO, voi cudng dé can thiét, thi€u
mot khau nao thi ca qua trinh bi giam sit

Ht. /fifnéuryﬂ'

nang. Lan luot céc phan ding nhu sau (Hinh Hinh 4-5. Mau van cbuy’én'carbon dioxid,
4-5). CA: men carboanhydrase.

Vin chuyén carbon dioxid dang hoa tan: Mot luong 'nho carbon dioxid 1én tdi phoi
dudi dang hoa tan, cd 100 ml mau thi van chuyén 0,3 ml CO, dudi dang d6, chi€ém
khoang 7 phan tram toan lugng CO, 1én phdi.

Carbon dioxid gin nudc tao thanh acid carbonic
Carbon dioxid hoa tan phan ung vdi nudc tao acid carbonic:

H,0 + CO, 33 H,c0,

Nhung phan dng nay qua cham khong c6 y nghia chidc nang 0 huyét tuong. Carbon
dioxid khuéch tan vao hong ciu, c6 men carboanhydrase trong hong cau, nén phan
ing CO, gén nudc trong hong cau nhanh gdp 5000 lan hon 6 huyét tuong. Nho vay,
chi trong khoanh khic, mét phin nho cua gidy, phan dng tao H,CO, da hoan thanh
goi la da dat trang thai thang bing. Méau chua roi khoi mao mach m6é ma nudc cia

hong cau da két hop xong voi luong CO, cuc 16n 16i.
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Phan ly acid carbonic thanh ion bicarbonat va ion hydro

Cing lai chi trong khoanh khdc mot phan nho cua gidy, acid carbonic mdi hinh
thanh trong hong ciu da lai phan ly thanh ion.

H,CO, » HCO, + H'

Phan 16n ion H" gin ngay vao hemoglobin (Hb) trong héng ciu vi Hb 1a mot chét
dém toan kiém manh. Con phan 18n ion bicarbonat khuéch tin sang huyét tuong doi
ché cho ion clorua tu huyét tuong vao hong ciu. Day 1a hién tugng van chuyén doi
ché qua mang, nho mdt protein mang bicarbonat - clorua nim trén mang hong ciu.
Thé€ 1a khi hong cau theo mau chuyén tu dong mach sang tinh mach, thi ion clorua
huyét tuong chay qua mang vao hong clu, ngudi ta goi d6 1a su di chuyén ion clorua,
hay hién twong Hamburger. Y nghia sinh 1y caa hién tugng Hamburger (di chuyén CI')
nhu sau. Huyét tuong chi mang CO, hoa tan la qué it, con tu n6é khong c6 kha nang
tao bicarbonat la dang mang dugc nhiéu CO,. Huy€t tuong da thira hudng tic dung
men carboanhydrase trong hong cau gin nudc voi CO, thanh acid carbonic, acid nay
ion héa cho bicarbonat. Cudi cung huyét tuong d6i ion clorua cua minh 14y ion
bicarbonat tu hong ciu ra.

Ké&t luin diém nay la hién tugng Hamburger (di chuyén CI') lam ting thém hiéu
luc chiic nang van chuyén CO, cia huyét tuong. |

Su di chuyén ion CI c6 tac dung phu géy thay dSi 4p suat thim th&u mot s6 khu
vuc huyét tuong, dieu nay c6 tng dung trong xét nghiém can lam sang.

Van chuyén CO, dudi dang carbamin

Carbon dioxid gén véi g6c amin cua hemoglobin va cua protein tao thanh cac hop
chat carbamin, trong d6 hop chat carbaminohemoglobin 1a quan trong vi mang CO,
nhiéu gip 4 1an hop chit carbamin vdi protein. Cac hop chat nay gén CO, long leo
va thai CO, 6 phoi.

3.2. PO THI PHAN LY CARBON DIOXID VA HIEU UNG HALDANE

T4t ca cac dang van chuyén carbon dioxid trén day déu cé thiang bing dong vai
nhau, va tong lugng carbon dioxid trong mau ti 1& theo phan ap carbon dioxid (PCOZ)
Do thj bi€u dién mbi tuong quan d6 dugc trinh bay ¢ hinh 4-6 va goi 1a do thi phin
ly carbon dioxid . Luu y 1a Pco, dao dong trong pham vi hep, tu 40 mm Hg 6 méu
dong mach dén 45 mm Hg 0 mau tinh mach. O mo, mau giat 52 thé tich phan tram,
dén phoi xudng con 48 phan tram, va nhu vay ci 100 ml mau thi van chuyén 4 ml CO,
tu mo ra phoi.

Hiéu ung Haldane la tic dung cta su gdn oxy vao hemoglobin 6 phéi lam ddy CO,
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khoi mau, va tac dung cua su nhudng oxy

cho mo lam méu ldy thém CO,. Ta thdy o 7]
mau dong mach dén mé da 1dy 2 ml CO, ‘:f '
roi (A dén B ¢ hinh 4-6) nhd hiéu tdng ‘§
~ Haldane lai 13y thém 2 ml CO, nita. Co NS
ch& cua hiéu iing 1a oxyhemoglobin mang E %
tinh acid manh hon hemoglobin, acid manh P
d6 ddy CO, khoi cic hgp chat acid yéu. i
Hiéu ting Haldane v6i CO, ¢6 ¥ nghia sinh N -
Iy giéng nhu hiéu ting Bohr véi oxy, nhung 35 o0 45 50

tdc dung thi ngugc lai.

0] phdi, hiéu iing Bohr 1a. Pco, thap Hinh 4-6. D06 thi phin ly carbon dioxid.

Puong lign: khi Po,, bing 100 mm Hg. Pudng gach:

thi mau 14y thém oxy, con hiéu ung Haldane _ N e
. o) o R khi PO, bing 40 mm Hg. Chénh Iéch gitra hai
la oxyhemoglobin tang thi ddy thém CO, duong thé hién hiéu tng Haldane (mdi tén).

ra khoi mau. Khi mau dén mo, hiéu tng
‘,Pcdz' (va cdc san pham chuyén héa) lam mau nhuong thém oxy cho mo, con hiéu dng
Haldane la khi méu nghéo oxy di thi di¢u d6 khi€n méau gin thém dugc CO,,.
Hiéu dng Bohr, hiéu ing Haldane, va tuong tac giita hai hiéu dng d6 la su thé hién
mot nguyén ly cua su séng: cic chdc ning sinh 1y tuong tac 1an nhau 1am cho mdi chic
" nang déu tang hiéu luc, co thé sOng la mot hé thong hai hoa céc chic nang.

3.3. MOT SO VAN PE LIEN QUAN VOI SU VAN CHUYEN CARBON DIOXID
Cé hai vin dé dang luu y 1a dO toan cia méu va thuong s6 ho hip.

Do toan cda mau khi van chuyén CO,

Carbon dioxid vao méau thi tao acid-carbonic lam giam pH méu, nhung pH khong
giam nhi€u nho c6 cac chat dém. Thudng mau dong mach c6 pH xap xi 7,41 khi lay
carbon dioxid roi vé tinh mach thi pH khoang 7,35. Mau 1én phdi, thi bién doi nguoc
lai. Khi v&n co manh, hodc hoat dong chuyén héa cuong do cao thi pH mau 0 mo
giam cé thé tbi 0,30 tao fre_xng thai toan ¢ mo6 (acidosis).

Thuong sé hé hép

Thuong s6 ho hap (respiratory quotient) hodc con goi la ti s6 ho hdp (respiratory
ratio) la ti 1¢ gitta thé tich CO, nha ra, chia cho thé tich oxy tiéu thu.

CO, nha ra

G
O, tiéu thu
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Tri s6 R ludn bién doi. Khi chi chuyén hoa glucid, R 1én t6i 1,00. Khi chuyén héa
md R xudng 0,7. Ngudi theo ché do an uéng binh thudng, cé thanh phan trung binh
céc loai glucid, lipid, protein, thi thuong s6 h6 hip R trung binh khoang 0,825.

3.4. MAU NHAN CO: O MO, THAI CO; O PHOI

Carbon dioxid san xudt 6 t€ bao lam tang PCO, bén trong t&€ bao. Tir d6 carbon
dioxid khuéch tan theo con dudng van chuyén khi, ti noi phan ap cao dén noi phin
ap thap, nguoc chiéu van chuyén oxy, cudi cung téi ph€ nang, ra ngoai troi.

Carbon dioxid khuéch tdn nhanh gip 20 lan oxy, nén chi cin hiéu 4p sudt rdt nho
ciing khuéch tan.

Pco, ndi bao tdc 1a bén trong t€ bao, ching 46 mm Hg, ¢ dich ké 45 mm Hg, ta
thdy hiéu ap chi 1 mm Hg du gay khuéch tan. PCO, mau dong mach 40 mm Hg, mau
tinh mach rdi m6 ching 45 mm Hg thang bing voi dich ké. Lén t6i phoi gap PCo,
khi ph€ nang 40 mm Hg, nhu vay chénh léch 5 mm Hg la du tao téc d6 khuéch tan
cin thiét.

Mau 0 phéi chi di mot phan ba chang duong mao mach da du dé Pco, xudng 40
mm Hg nhu khi ph&€ nang.

Téc dung cta chuyén héa va caa luu lugng miu déi véi Pcg, dich ké

Hai tic dung nay ciing giéng nhu d6i vdi Po, nhung theo chiéu ngugc lai. Thyc
nghi¢ém gay giam luu lugng méu xudng mot phan tu mic binh thuong, thi Pco, dich
ké tu muc binh thuong 45 mm Hg tang l1én 60 mm Hg. Con tang luu luong mau Ién
gap séu, thi PCO, dich ké tir mic binh thuong 45 mm Hg xuéng 41 mm Hg tic la rat
xap xi mic 40 mm Hg cua mau dong mach dén. Ting chuyén hda lén gip mudi lam
Pco, khip noi ting con giam chuyén héa xuéng bing mdt phan tu binh thuong thi
Pco, dich ké xu6ng 41 mm Hg rdt gin nhu 6 méau dong mach.

DPIEU HOA HO HAP

Heé than kinh c6 vai tro diéu chinh cudng do thong khi ph&€ nang dé dap ﬁﬁg nhu
cau co thé ting ldic, sao cho du khi van co nang hodc gap nhing thach thic 16n doi
hoi dap dng ho hap, thi phan ap cac khi ho hap trong méu dong mach, nhu oxy (Po,),
carbon dioxid (PCO,) ciing chi thay d6i doi chit thoi. Cac y&u t6 héa hoc, thong qua
duong thé dich, c6 tham gia mot s6 khau cua qua trinh di¢u hoa hé hdp nhung khong
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tac dung tryc ti€p lén cic co ho hdp, lén bo may ho hdp (phdi), ma chi yé&u la thong
qua cic noron cua trung tam thén kinh ho hdp, qua céc receptor cua vong thin kinh
diéu hoa ho hdp, ma lam thay d6i thong khi.

Bai nay mo ta cac mat hoat dong cia b may than kinh dieu hoa chic nang ho hip.

1. TRUNG TAM HO HAP

Nguoi ta goi 1a "trung tdm ho hdp" nhung thuc ra ¢6 nhiéu trung tam, tdc 1a nhiéu
nhém noron ¢ déi xing hai bén, vd nim rai rdc 6 hanh ndo va cau ndo (Hinh 4-7).
Cé ba tap hop noron chinh 1a (1) nhém noron hé hdp lung nam 6 phan lung hanh
nao, chu yéu gay hit vao, ¢6 vai trd co ban nhit diéu hoa ho hidp; (2) nhém noron hé
hdp bung nim O phan bung bén cua hanh nao, gay hit vio hodc tho ra tuy noron, va
(3) trung tdm diéu chinh th¢é (pneumotaxic center) nam 6 phan lung va trén cua cau

nio, tac dung ca tan sé tho lan kidu tho.

7;'4/”9 fJA/‘Y) J}CAU$ Cﬁ/};/é
(pneumotaxic C.)

Nao 7%.;“7'/ v —

/VAo'?n rgron /ahj
hit vao ,
) /qum noron bumng
. , (t4d7ra va hif vas )
Dgy phé vi' va'

et hay

Hinh 47, Trung tam ho hip.
1.1. NHOM NORON HO HAP LUNG: CHUC NANG HIT VAO VA CHUC NANG TAO NHIP
THO

Vi tri va lién lac

Nhom noron lung ndm trai sudt hanh ndo. Hau hét noron nidm trong nhdn cia
tractus solitarius, cing cé thém vai soi ¢ chat ludi tuy gidp canh d6. Nhan nay cing la
diém dén cua day phé€ vi va day thiét hau, dem cam giac tu cic loai receptor: cam thu
héa, cam thu 4p 6 ngoai vi, ti nhiéu loai receptor ¢ phoi, dem tin hiéu gidc quan vé

trung tdm ho hép.
Xung dong gay hit vao cé nhip (tdc la tiung dgt)

Hit vao ¢6 nhip 1a hit vao lai thé ra thanh mot chu ky, réi lai hit vao chu ky moi,
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cd the mai, tao nhip tho binh thudng khoang 15 1an/phat goi 1a thn s& tho. Nguoi ta
da thuc nghi¢m cit hét moi lién lac thin kinh di t6i trung tam nay, thay tu né vén ty
phét c6 mot dot xung dong gay hit vao, roi nghi xung dong, roi lai phat mét dot xung
dong moi, tao thanh sy hé hap nhip nhang, ma hién nay chua hiéu co ché€ nao da tao
ra tinh nhip di¢u d6. Nhieu nha sinh 1y ho hdp gia dinh la ¢c6 mét mang noron gidng
nhu 6 dong vat nguyén thuy, mang nay c6 mét bo phan phat xung, lam bo phan bén
canh cing phat xung, b phan bén canh dc ché bo phan diu, do d6 phat xung va dc
ché k& ti€p nhau thanh nhijp.

Xung déng gay hit vao "tang din"

Tin hiéu gay hit vao khong phai 12 mot bung nd ao at gy hit vao gip, ma la cac
xung trudc thua sau mau dan, gay tu ti hit vao dan trong hai gidy roi dén giay thd ba
thi dot nhién ngung dé tho ra, roi lai bdt dau chu ky mdi,cd thé mai. Ngudi ta goi tin
hiéu hit vao la tin hiéu tdng din, nhu th€ gay hit vao tu tir chd khong phai ki€u hit
vao gap nhu ngap ca. Piéu hoa téc do hit vao c¢6 thé nhanh hodc chim, lam cho thoi
gian hit vao ¢6 thé ngdn hay dai, thoi gian cang ngin thi tan s6 tho cang cao.

Nhiéu tac gia goi nhom noron lung 1a trung tam hit vao hodc vung hit vao.

1.2. TRUNG TAM PIEU CHINH THO

Trung tam diéu chinh tho (pneumotaxic center) nim & nhan parabrachialis tai phan
lung va phan trén cia cau nio, lién tyc gui xung dong dén vung hit vao. Xung dong
ti trung tam diéu chinh tho nay lam nging xung dong gay hit vao cia nhém noron
lung. Xung dong diéu chinh ma manh thi chi hit vao ngin nua gidy da tho ra ngay,
xung dong diéu chinh yé&u thi dong tac hit vao kéo dai tdi 5 gidy hodc hon, nguc cang
day khong khi méi chuyén sang thi tho ra. Néu thoi gian hit vao dai thi nhip thd chim,
néu xung dong diéu chinh tho manh thi thoi gian hit vao ngin, nhip thd nhanh, tan

s cao.

1.3. NHOM NORON HO HAP BUNG: CHUC NANG CA HIiT VAO LAN THO RA

Nhém nay nam phia truéc va phia bén cia nhém lung, cach nhém lung 5 mm. Chic
ning c¢6 nhiéu dac diém nhu sau. Khi ho hip nhe nhang binh thudng, nhém noron
nay khéng hoat dong, nhu vay thd chi do tin hiéu hit vao cia nhém noron lung. Khi
can tang manh thong khi thi tin hiéu ti nhém noron lung lan sang nhém noron bung
moi tham gia diéu khi€n ho hap. Thuc nghiém kich thich dién cho thiy trong nhém
noron bung nay, cé noron gay hit vao, lai ¢6 noron khac gy thd ra. Nguoi ta cho ring
nhém noron bung quan trong & chd thd ra manh do tin hiéu tho ra dua dén céac co

bung.
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1.4. MOT "TRUNG TAM NGUNG THO" O PHAN DUOI CUA CAU NAO

Chdc ning cua cai goi [a "trung tdm ngung tho" (apneustic center) chua siang td
[dm. Trung tdm ndy nim & phin dudi cia ciu nio. Thuc nghiém cét cac day than kinh
di d&n hanh nao va cdt ngang phin gidia ciu ndo dé ngan lién lac v6i trung tam diéu
chinh tho, thi thdy trung tim ngung thd phat tin hiéu dén nhém noron lung lam ngan
trd su tat cc xung dong hit vao. Thé 1a dong tac hit vao cd ti€p tuc mai khong ngiing,
phdi day khi, thinh thoang phan tdng thé hdt nhanh ra mot cai. Goi la trung tam nging
tho vi né gay ngiing thd 6 vi tri hit vao t6i da. Nhu vay chic niang trung tim nay chua
10, chi ¢4 thé gia dinh la n6 phdéi hop vdi trung tdm diéu chinh thod dé diéu hoa chiéu

sdu cua dOng tac hit vao.

1.5. PHAN XA CANG PHOI HERING-BREUER

Céc nha sinh Iy hoc Hering va Breuer da thuc nghiém trén chég, gidy dot ngdt cang
phong phdi thi trang thai cing phdi d6 giy dong tic tho ra (gidn co hoanh), néu dot
ngdt xep 16ng nguc manh thi gay dong tac hit vao (xung dong qua day than kinh hoanh).
Phan xa tho ra, goi 1a phan xa cang phdi, phat sinh tir cic receptor cdm thu trang thii
cdng gidn (stretch receptor) ndm ¢ cac thanh ph€ quan va ti€u phé€ quan, truyén tin
hiéu qua ddy phé vi vé nhém noron ho hdp lung. Nhing thap ky qua, da c6 lic nguoi
ta cho phan xa nay la kha quan trong nhung gan day nghién cdu trén ngudi thdy phai
thd sau voi mdc thé tich luu thong trén 1,5 lit mdi gay phan xa, nén cho rang day la
mot phan xa bao vé phdi khdi bi qué cang phong, hon 1a mot co ché dieu hoa nhip

thd binh thuong.

2. CO CHE HOA HOC DIEU HOA HO HAP

Muc tiéu cia hé hdp la duy tri hing dinh ndng d¢ oxy, carbon dioxid va ion H'
trong md, cho nén, néu ndng do cic chit nay trong dich than thé c6 tac dung diéu
khién nguoc tro lai, qua mot vong feedback am, d6i voi cudng do ho hip, thi d6 la
mot hién tuong rat sinh ly.

Qua vay, du carbon dioxid va ion H" ¢6 tac dung kich thich manh trung tam ho
hip lam tang thong khi. Con oxy khong c6 tic dung truc ti€p lén trung tam ho hip
ma c6 tac dung lén cac cam thu héa 6 ngoai vi roi tit d6 moi ¢6 xung dong 1én trung

tam.

2.1. VONG NHAY CAM HOA O TRUNG TAM HO HAP VA CO CHE HOA HQC TRUC TIEP
CUA CO,; VA HY

Phin trén da néi teung tdm hoé hdp c6 ba phan chinh la nhém noron lung, nhém
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noron bung va trung tdm diéu chinh tho.
Nong d6 CO, va ion H* khong tac dung
truc ti€p Ién ving nao trong ba vang ké
trén ma tac dung qua vung nhay cam héa
6 hanh ndo (Hinh 4-8), cidc noron cua
vung nay dic biét rit nhay cam déi voi
ion hydro. Nhung ion hydro khé qua hang

Ving nhay

cim hoa

PR Ving

rao mau-ndo cing nhu hang rio mau- hib vao HCOs
dich ndo tdy, cho nén tac dung it hiéu

luc hon carbon dioxid, tuy tAc dung carbon *CA

dioxid chi la thd phat.

Carbon dioxid gén v4i nu6c 6 mo, tao

Hinh 4-8. Ving nhay cam hda kich thich trung tim hit
ion bicarb Hinh 4.8) va i vao. Luu y fa ion hydro kich thich ving nhay cam héa
ion bicarbonat ( mh"4f ) va ion hydro con carbon dioxid 1am tang ndng d6 ion hydro.

6 ndo nay mdi la c6 tac dung manh. Con

ion hydro 6 méu tuin hoan it tic dung vi khong qua dugc cic hang rao néi trén.
Carbon dioxid tic dung manh la do thim qua cac hang rao rit nhanh, dé roi phan ly
cho ion hydro tic dong lén'ving nhay cam héa. Tang PCO, médu dong mach trong
pham vi thong thuong tir 35 dén 80 mm Hg lam ting manh thong khi phé& nang, cé
thé gdp t6i mudi 1an; con sy giam pH mau tu 7,5 xuéng 7,3 (tang ion H') anh hudng
khong dang k€ d6i voi tuu luong thong khi.

acid carbonic phan ly thanh ion hydro va

Carbon dioxid vao dich ké cia mo ndo tic dung cham, phai qua mdt phit hodc hon
vi m6 ndo cé nhiéu chat dém protein, con vao dich nio tay thi tic dung nhanh, chi
vai gidy, vi dich nio tuy it chit dém toan kiém la protein, carbon dioxid chuyén nhanh

thanh ion hydro ngay.
Su giam tac dung carbon dioxid sau 1 ho#dc 2 ngay

Néu c6 tac dung dai ngay cua phan ap carbon dioxid cao d6i vdi co thé, thi tac
dung d6 rdt manh vai gid dau, sau giam dan, sau mét hai ngay chi ¢on chiing mét phan
nam hiéu luc ldc diu. Ngudi ta giai thich hién tuong thich nghi d6, mot phin la do
than diéu chinh l4i nong d6 ion hydro, cho quay tré vé binh thuong. Than lam ting
bicarbonat mau d€ gin v4i ion hydro trong dich nio tuy, va bicarbonat ciing tir tur qua
cac hang rao vao ndo lam giam luong hydro tac dong lén cac noron ho hip. Do d6
ngudi ta phan biét hai giai doan tac dung cua nong d6 carbon dioxid d6i v6i diéu hoa
ho hdp, giai doan cép tinh tac dung rat manh, va giai doan man tinh tic dung yéu sau

vai ngay thich nghi.
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2.2.0XY KHONG QUAN TRONG TRONG TAC DUNG TRUC TIEP LEN TRUNG TAM HO
HAP

Oxy khong ¢6 tac dung truc tiép d6i voi ban than trung tam ho hdp hanh cau nao,
va hé¢ dic¢u hoa ho hap ciing it tac dung do6i voi phan 4p oxy (Po,) tit médu dong mach
dén mo ngoai vi. Ta da bi€t la hemoglobin ¢6 vai trd dém oxy 6 mo tic la hemoglobin
gitt cho phan ap oxy ¢ mo Iudn 6n dinh mic dau phan ap oxy 6 phdi ¢ thé dao dong
td 60 mm Hg lén toi 1000 mm Hg. Khi da ¢6 co ch€ hemoglobin manh nhu vay 6n
dinh phan 4p oxy 6 mo, thi dé hiéu la tac dung oxy ddi voi trung tdm ho hép la khong
quan trong.

Chi trong nhiing diéu kién dic biét, mo bi r6i loan chdc nang do thiéu oxy, thi co
thé lai ¢c6 mot co ché riéng diéu hoa ho hdp dng phd voi giam ndng oxy, co ché nay
c6 nhing receptor ndm ngoai trung tdm ho hip cua néo, sé nghién cidu trong phan tiép

sau day.

3. HE CAM THU HOA O NGOAI VI VA VAI TRO OXY PIEU HOA HO HAP

Néu nhu hé théng CO, -virg-nhay-cdm-o-trung+dm da ban bac 6 phén trén, la
yCu t6 diéu hoa ho hap co hiéu luc tung gio tung phut cua doi thuong, thi hé théng
oxy-receptor-o-ngoai-vi d¢ cap dudi day 1a yCu t6 chu yéu diéu chinh ho hap trong mot

s6 diéu kién kha dic biét khong thé bo qua trong cudc sOng.

3.1.RECEPTOR VA NORON TRUYEN VE TRONG VONG FEEDBACK THAN KINH PIEU
HOA HO HAP

Hé cam thu hda & ngoai vi gobm cac receptor nhay caim vdi thanh phan héa hoc cua
mau, cu th¢ la phédt xung khi Po, giam & méu chay qua (d6 la chdc ning quan trong,
tuy céc receptor nay ciing ¢6 dap Ung ca voi nong do cao CO, va H"). Tin hiéu thin
kinh tir cac cam thu ngoai vi nay di vé trung tam ho hip & trung uong.

C6 nhiéu cam thu héa 0 céac tiéu thé dong mach canh, cac ti€u thé dong mach chu,
vd mOt s6 it & cac dong mach vang bung va nguc. Céac tiéu thé dong mach canh nim
0 chd dong mach canh gdc chia nhéanh, tu d6 receptor dua tin hiéu thin kinh theo soi
truyén vé cua ddy Hering r0i ddy thiét hdu ma vé nhém noron lung cua trung tdm ho
hap. Cac ti€u thé dong mach chu ndm doc theo quai dong mach chd, ¢6 soi truyén vé
di qua ddy phé vi ctng toi vung noron lung. Céac tiéu thé déu nhian mau tu dong mach
di thang ti than dOong mach 16n t6i, m6i phat luu luong mau gip 20 lan trong luong
ti€u thé& cho nén ban than tiéu thé khong kip ding oxy 6 mau dé, va nhu viy cic tiéu

thé ludn ti€p xic va cam thu phdn dp oxy cua mdu déng mach
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3.2. PHAN AP OXY THAP O MAU PONG MACH LA YEU TO KiCH THICH CAC RECEPTOR

3.2.1. Yéu t6 gay phat xung dong d receptor

Mitc PO, thip & mdu dong mach khong kich thich truc ti€p trung tam hé hap ¢
nao, ma kich thich cac receptor, roi cac receptor nay mdi phat xung vé kich thich trung
tam. Khi Po, dong mach trén 100 mm Hg, s6 xung O day than kinh Hering (thuc
nghi¢m trén meo) phéat xung dudi 100 lan/sec. Khi Po, dudi 50 mm Hg, tan s6 xung
nhanh chéng Ién mic 200 - 800 lan/scc.

Nong do CO, va ion H' cing c6 tic dung 1&én cic cam thu héa, nhung tic dung nay
bi che 1dp badi tac dung truc ti€p lén trung tam (qua vang nhay cam hdéa). Du sao tac
dung ngoai vi c¢6 dac di€m la gdy dap dng nhanh nhay (sdm) hon tac dung trung uong.

Co ché€ tic dung lén cac receptor hdoa @ céc tiéu thé, chua biét ro. Can cd vao hai
kiu cu tric t& bao & do, ¢ hai loai y ki€n, mot loai y kién cho 1a ¢6 cac t€ bao
receptor tac dong kich thich ddy thin kinh, loai y kién thd hai cho riang chinh dau tin
cung soi than kinh la receptor nhay cam véi Po, thap.

3.2.2. Hiéu luc cua cac receptor trong vong feedback diéu hoa hé hap

Phan trén déd thdy mic Po, thip 6 miu dong mach la yEu t6 kich thich khién cac
receptor ngoai vi phat xung vé trung tdim ho hiap. Tang tan s6 xung dong vé trung tam
ho hap & than nio la dicu chdc chdn, nhung tu d6 ¢6 sé hoan thanh vong fecedback
lam tang ho hap khong thi nhing di liéu sinh ly thuc nghiém va sinh ly dng dung sau
day s¢ lam sdng (0.

Thuc nghiém 1. Tdc dung P, thdp trén co thé ¢6 didu hoa Pco, Miic Pg, thip o
dong mach tac dong thong qua rcceptor vé trung uong lam ting ho hip, nhung su
tang thong khi d6 lai lam giam PCO, tdc la lam mit mot ngudn hi¢u luc manh thdc
ddy ho hap. Két qua cudi cung la thong khi giam sdat chd khong tang.

Thuc nghiém 2. Tdc dung Po, thdp trén co thé gii micc PCoO, hiing dinh binh thudng:
NéEu thuc nghiém duy tri PCO, va ndong d6 H* hing dinh o trj s6 binh thudng, chi cho
tac dung don doc cia Po, thap, thi Po, thip ¢6 tic dung manh mé lam ting thong
khi. |

Dt liéu lam sang va sinh ly vin déng: Quan sat mot sé bénh nhu viém phdi; gian
ph¢ nang la loai bénh mang ho hdp khong dé khuéch tan du oxy, khi€n Po, dong
mach thdp nhung PCO, va nong do ion H' vin tuong déi binh thudng, thdy mic Po,
thap trong mau dong mach lac nay la y€u t6 quan trong lam ting thong khi. Da cé
truong hop nguoi bénh nhu vay (Po, thap dang la yéu t6 quan trong diéu khién ho
hdp) néu cho thd oxy ndng do cao thi c6 thé gay giam thong khi dé€n mic nguy hiém.
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Mot 56 trudng hop van co cuc manh, thi PCO, va ndng d6 ion H* o méu dong mach
tang, dong thoi Po, giam, cic yéu t6 nay phdi hop nhau tac dung rat manh gay ting
thong khi. Céc dd liéu 1am sang va di liéu sinh Iy van dong néu trén déu cho thay tac
dung cua P02 giong nhu loai thuc nghiém 2: mic P, 'thap lam tang thong khi trong
khi PCO, va ndng do ion H' tuong d6i binh thudng. |

"Dé€n day c6 thé két luan 1a mic Po, thdp 0 mau dong mach tic dong qua céc
receptor 6 dong mach lam ting thong khi, diac biét trong mot s6 diéu kién bénh Iy
hoac. van co niang nhoc. ‘

S thich nghi voi Po, thdp dai ngay: Nhing nguoi leo nidi 1én do cao khong khi
loang, néu leo nhanh trong vai gio thi khong chiu dugc phan dp oxy thap cua khi
quyén, tdi d6 cao 5000 d€n 6000 mét 1a phai c6 thém binh oxy dé thd. Nhung néu leo
tung doan ngin sau mdi doan c¢é nghi, thi co thé c6 du thoi gian thich nghi, c6 thé
toi dinh noi Hy ma lap son (Everest) cao trén 8800 mét khong can thém oxy. Co ché
thich nghi 1a sau 2 dén 3 ngay, trung tdm ho hdp 0 than nao giam man cam voi CO,
~ cao va taing min cam vd3i oxy thdp. Sau 2-3 ngay thich nghi, trung tam ho héip chi-con
chung mot phan nim mic d nhay cam d4p ung vdi PCo, va ion H', do d6 CO, va
H" c6 thé giam thap do ting théng khi ma mic thdp khong tc ché trung tam ho hép,
dé€ trung tim ho hdp lac nay hoan toan theo su di¢u khién cia Po, thip. Hon nita
qua thich nghi, trung tam ho hédp tang dap ing voi vong feedback tir cac receptor O
dong mach. Trudc thich nghi, mic Po, thap chi lam tang thong khi tang 70'ph?1n tram,
sau 2-3 ngay thich nghi, mdc PQ, thdp dé lam thong khi tang 400 hodc 500 phan trim,
dam bao du oxy cho nha leo nii c6 thé ti€p tuc Ién cao nia.

Vai tro Po, thdp trong tdc dung tong hop cua cdc yéu 16 héa hoc. Nhiéu thuc nghiém
va nghién ciu da cung cép tu liéu vé tac dung héa hoc diéu hoa mic thong khi (ti
Cunningham va cs, tri s6 quy trbnj. O pH binh thuong 7,4 va Po, mau déng mach
binh thuong 100 mm Hg, thi thong khi phé€ nang VA 0 quang 6.[ft/_pAhﬁt khi Pco, 40
PO, thé hién 12 khi Po, con 50 mm Hg thi chi cin PCO, trén 45 mm Hg mét chit da
lam VA' 1én mic 40 lit/phit. Néu pH mau 7,5 tic la toan hon, nong do H* caq hon,
nhiing trj s6 V, k€& trén xay ra voi mic PCO, 30 mm Hg thay vi cho 40 mm Hg. Dén
day c6 thé két luan la ca ba yéu t6 hda hoc, PCO, cao, ndng d¢6 H' cao, Po, thdp déu
tac dung, tuy mic do tac dung khac nhau va hoan canh c6 lic lam mot yé€u t6 noi troi

lén.
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THAM DO CHUC NANG HO HAP

Dudi tiéu dé tham do chidc niang ho hdp, thuong ¢6 ba muc 16n 1a: thong khi phdi,
co hoc phoi, va khuéch tian khi qua mang,.
Trudce khi di vao ba phan cong vi¢e xét nghiém cu thé do, can diém lai mot s& khai

ni¢m, dinh nghia va mdy van dé chung trong tham do chidc nang ho hép.

1. NHONG VAN DE CHUNG

1.1. VI TRi CUA THAM DO CHUC NANG HO HAP

Tham do chidc nang hoé hap khong chi danh gia chic nang ho hdp, ma con gép phan
danh gia chidc ndng tuan hoan, chic nang xuong khdp cot sdng, danh gia thé luc, phat
hién tac dung xau cua moi truong khong khi, v.v.

Pham vi day du cua tham do chdce ndng ho hidp c¢6 hai khu vyc 10n 13 chidc ning
phoi (chu yéu la thong khi), va chic ning ho hidp cia mau. Phan tich méi quan h¢
gitta hai khu vuc do sé€ gidp cho viéc thuc hanh xét nghiém duge tot.

Trong moi thong sO chic nang sinh ly, cic thong s6 khi cia mau la loai 6n dinh
nhit, con cac thong s6 phdi la bién dong nhat, bién dong hon han bit ky thong so
‘chdc ndng sinh 1y nao khac. Diéu nay c¢o logic: phai d6i nhip tho, mic tho tung luc
dé duy tri 6n dinh thanh phan khi 6 ndi moi (mau). Do dé trong xét nghiém chic
ning phdi ¢6 hai dic diém 16n: (1) k€t qua phu thudc doi tuong; (2) s6 binh thuong
cuc ky bi€n dong. Con cac khi cia méau thi khac hdn: rdt on dinh.

Nganh phdi hoc quan tam ca hai loai thong s8, vé phdi cing nhu vé mau. Nganh
cdp cdu hoi stc quan tam trudc hét dén khi cua méu vi [dc can ké céi chét, ndi moi
bi de doa. Nganh v¢ sinh & cOng dong theo doi chia yéu thong khi phdi nham phat
hi¢n bénh som va gép phan phat hién 6 nhiém moi truong khong khi. Su phan chia
khu vuc quan tam, cung véi phan cong ky thuat da dua dén thoi quen dung tir nhu
sau: xét nghi¢m chic ning ho hap cua mau thuong goi don gian la xét nghi¢m "khi
cua mau" (blood gases). Con thuat ngt xét nghiém chic nang phéi (lung function
testing) ma tiéng Phap quen goi la tham do chdce ndang ho hap (explorations fonctionnelles
respiratoires) nhiéu khi chu yéu la do thong khi phdi. D6 1a mot thuc t€ trén thé gioi
va 1a mot thoi quen, mot ude 1€ khong thanh van hon la mét dinh nghia han [am.

Bai nay gidi thiéu mot s6 "tiéu chudn xét nghiém chidc nang phdi" da thong nhat
thé gioi (1983) va théng nhat 6 ta (1996), gdom ba phin [a thong khi phdi, co hoc phai

va khuéch tan khi qua mang.
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1.2. VAN PE CONG TAC VA SO POl CHIEU

Thong sO thong khi phoi 1a loai "phu thudc doi twong” tic 1a néu déi tuong xét
nghi¢m khong hiéu, khong vui 1ong, khong yén tdm (nguong, khé chiu) thi két qua
sal. Vay rat can c¢6 ky thuat vién lanh nghé, chuyén do thong khi, tan tuy, biét cach
giai thich va hudng dan tho. Tom lai can dat dugc su cong tac cia doi tuong.

Thiét bi phai thuong xuyén chuéin dinh (calibration) tdc l1a do lai bang bom tiéu
chuan.

S6 binh thuong dung lam mdc (lam tiéu chuédn) d& d6i chidu xem chic ning la
binh thudng hay la suy sdt bao nhiéu, goi 1a s6 doi chiCu (reference value), cac may
thuong ghi la s6 du bao tic predi:ted (PRED). S6 nay rdt bi€n dong theo gidi, theo
tung nam tudi va tung centimet chi¢u cao co thé, do d6 phai tinh tu mot phuong trinh
hoi quy; va ta nén dung phuong trinh cua nguoi Viét Nam.

Cac tri s thé tich do dugc & may (V,qps) cdn chuyén thanh thé tich ¢ phoi
(Vigrps)> €0 thé chuyén tu dong 6 may, hodc theo bang tinh.

Sau day la ky thuat do va dinh gia chic ndng (xem thém doan 3.1 trong bai Chuc

nang thong khi cua phoi.

2. THONG KHi PHOI

2.1. MAY PO THONG KHi

Miy do céc thé tich thong khi phoi goi la spirometer (spirarc = tho, meter = do)
dich 1a ho hédp ké (hay mdy do tho, may do thé tich thd, may do thong khi). Hoi gita
thé ky, mdy ldp bt ghi do thi thi ¢6 tén la spirograph' (graph = ghi), nhung ngay nay
méy hién dai vita do, vua ghi do thi, vua hién s6, nén vin goi chung ca la spirometer.

Tién bo ky thudt da dao thai tu spirograph.

2.1.1. Hai nguyén ly cia may do théng khi: nguyén 1y do thé tich va nguyén
ly phé& luu tich phan

Miy spirometer tir chi€c diu tién nam 1846, cho dén gin day, do thong khi theo
nguyén ly cta phép do thé tich (volumetry). Khoang gitta th& ky nay, xudt hién
spirometer do thong khi theo nguyén ly cua may ghép phé luu tich phan (pneumo-
tachograph integrator). Ca hai nguyén ly déu thuc hién chdc nang may spirometer la
do cac thé€ tich va luu lugng tho, do nhu vay goi la phép do thong khi (spirometry).
Nhung nguyén ly phé luu tich phan da 1a mot cach mang ky thuat trong phép do thong
khi, nho nd, ngay nay céac spirometer khong cé sai s6 do quan tinh, lai do rit nhicu
thong s6 hon, rat nhanh, tranh lao dong kéo dai, budn té va dé nham l4n cua viéc cam
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cui cam thudce do tung doan do thi theo
nguyén ly do thé tich.

Theo nguyén ly do thé tich, khong khi
thd ra tho vao lam di chuyén mot chuong
up trén thung nudc, hodc mdt bé kicu
dan x&p (Hinh 4-9). Mudn ¢6 tri s6 thé
tich, dung thudc do chiéu cao do thi.

Muoén ¢4 tri sG luu lugng, dung thudc do

thém chiu ngang do thi tdc la thoi gian, A 3

roi tinh luu luong 1a thé tich chia cho ' .

thoi gian. Hinh 4-9. Sor 0 hai loai ho hdp k& (spirometer), ciu-.
tric theo nguyén ly do thé tich.

. A: h6 hip k€ nudrc, thd vao chudng dp trén thang nude.

- tich phdn, nguoi ta do luu lugng bing B: ho hdp k& khd, thér vao bé kitu dan xép.

may ph& luu (pneumotachograph), dong

khi tho ra (tde luu luong) tao nén ap suat duoc mot cam bién (sensor) chuyén thanh

dai lugng di¢n ghi do thi bi€u dién luu lugng F theo thoi gian. Méy ghi luu luong do

12 may ph¢ luu. Ghép may phé luu véi mdt may tinh lam phép tinh tich phén (integration),

qua d6 tu luu lugng F tinh ra thé tich V (Hinh 4-13, bo phan V).

Theo nguyén ly cua mdy ghép phé luu

Cd hai nguyén ly déu dua dén tri s6 cua thé tich V, va tri s6 cua luu luong F, la
nhiing dai lugng cua phép do thong khi (spirometry); va du thco nguyén 1y nao thi
mdy ngay nay cang thuong déu goi la spirometer tic may do ho hdp. Spirometer theo
nguyén ly phé luu tich phan dang c6 xu thé thay dan cac spirometer khéc vi ba uu
diém: khong quan tinh, nhiéu théng s0, va nhanh. Khi dung may theo nguyén ly do
thé tich doi voi ngudi nghi ¢6 hoi ching tdc nghén, nén luu y quéan tinh cua may lac
thoat bit diu tho.

2.1.2. Nhitng may hién dai rét tinh xao khong thay dugc con ngudi co k¥
thuat va tri tué

Céc mdy do théng khi rdt tinh xao dang ngay cang dugc st dung nhiéu tai cac labo
chic nang phoi 0 nudc ta. May thay dugc nguoi va hon ca ngudi ¢ nhing diém: do
nhi¢u thong sd, rat nhanh, tranh duge lao dong budn té dé nham 14n. Tuy vdy vin cén
¢d c¢an bo gioi vi: (1) may khong phat hién duoe nhicu lic tho sai; (2) may khong phat
hién dugc cac sai lam vé bam nat, vé di liu; (3) két qua va nhan dinh do méy in ra
chi 1a mot goi y, can bo labo chic nang phdi can ki€m tra va ¢ ti€ng ndi cudi cing
(d6 1a chua ké 10i nhan dinh cua cac may ¢6 O ta hién nay la can ci vao sé doi chi€u

cia ngudi Au, ma ta lai cin nhian dinh theo s6 ddi chi€u cua nguoi Viét).
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2.2. HAl HOI CHUNG VE THONG KHI PHOI

Do thong khi thu dugc cac tri s6 thé tich va luu lugng khi cia phdéi, thuong khong
giap xac dinh bénh can, ma gép phin danh gia hiéu luc boé may thong khi qua xac dinh
hai hoi chdng chinh 1a han ché (restriction) va tic nghén (obstruction). Han ché la
giam sdc chda caa phoi thé hién bing dung tich song va dung tich toan phdi 0 dudi
mdc gidi han dudi. T4c nghén la trd ngai dudng thd lam giam tée do tho t6i da thé
hién 1a FEV, va céc luu luong t6i da 6 dudi mic gidi han dudi. R6i loan thong khi
hén hop (combined thudng viét tét la comb., mixte) 1a c6 ca han ché 1an tdc nghén.

Gidi han duéi cin ci vao tri s6 1,64 léch chuin du cua phuong trinh hoi quy
(residual standard deviation, RSD; 1,64 RSD la mOc cta 95 phin tram xac suit binh
thudng). Nguoi ta thudng chip nhan tri s6 1,64 RSD quy tron 1a 20 phin trdm cua
ham s6 dé tién ban luin; nhu vay gidi han dudi 1a 80 phin tram s doi chiéu ung dung
cho nhiing thong s6 chinh cua thong khi phéi.

Théng khi han ché thuong gip trong cac trudng hop mit sic chida cua phdi nhu
tran dich, tran khi mang phoi, u phdéi, lao phdi (xo hang), cdt phdi, gu, veo, méo nguc,
suy tim @ mau phoi, v.v.

Théng khi tic nghén thuong gap khi cé trd ngai dudng dan khi do co co tron
phé quan hodc do nguyén nhéan khic (c6 vat can trong 10ng dng tho, roi loan tinh dan
hoi phdi, v.v.). Thuong gip tic nghén trong hen ph&€ quan, viém ph& quan, u ph€ quan,

tang ti€t dudng dan khi, v.v.

2.3. DUNG TiCH SONG (VC)

Dung tich séng 1 s6 lit khi t6i da huy dong dudc trong mot 1n thd. Co bSn céch
thé dé do dung tich s6ng, két qua ghi bang bén ky hi¢u khéac nhau 1a SVC, FVC, IVC
va VC2. Ca bon céach tho déu cho két qua 1a tri s6 cua mot thong sé 1a dung tich séng
VC.

Dung tich séng thd cham (SVC), thuit ngit ddy du la dung tich sdng tho ra chiam
(SEVC) hoic cing thudng ndi tit 1a dung tich séng (VC), 1a s lit t&i da tho ra trong
mot 1An tho cham. Tho tu tu bdt diu tu vi tri hit vao t6i da dén vi tri tho ra téi da,
tho lien tuc, khong duoc ngung, tho dén phan cudi cin ¢ ging lién tuc cho dén that
hét (c6 ky thuat vién nhic: "nia... nia..."). DO thi ghi dugc phai déu, khong ring cua,
dén cudi mang tinh chét tiém can chi khong nhon (Hirih 4-2).

Dung tich séng thd manh (FVC) la VC do biing dong tac thd ra manh. Tho ra
manh (forced expiration) 1a phai du ba di€ém: manh hét sic, nhanh hét siuc, va hoan
toan (hoan toan la khi ra hét hoan toan khong con lai chit nao). Cac yéu clu vé cach
thd, vé do thi, ky thuét vién nhic, v.v. déu nhu do VC, chi khac 6 ba diém via néi
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trén. DO thi tho FVC (Hinh 3-10) c6 thé dung do tinh rit nhiéu thong sé khac, do
d6 dugc ap dung rat pho cap. Rt can nhd VC va FVC phai tho lién tuc it ra 5 giay.

Dung tich séng hit vao (IVC) do hoan toan nhu cach tho SVC, chi khéc 1a ngugc
chieu tic la bat dau tir vi tri thd ra 18i da két thic biing vi tri hit vao t6i da. Khong
can phai n6i 1a SIVC vi hiu nhu khong ai do FIVC. Cé mot s6 ngudi khong thich tho
1VC.

Dung tich séng thé hai ky (VC2): day la ciach thd cho bénh nhan qua yéu mét.
Bit dau tu vi tri thu gidn (vi tri tho ra binh thudng), hit vao dén t6i da roi tho ra dén
vi tri thu gian; tho binh thuong vai chu ky [a cach nghi cho dd mét, ro6i thd ra cho dén
vi tri 16i da. Céch thd gidng nhu SVC tic la tu tu, lien tuc, do thi kiéu tiém can, v.v.
chi khac la chia hai ky ¢6 nghi 0 gitda cho do mét.

Nhiing vidn dé chung cta bdn cidch thd

Trudce khi do chinh thic, nén thd trong may vai chu ky binh thudng cho quen. Méi
[an do, tho ba lan ding cach, két qua gan nhau, Idy tri s6 cao nhat (vdi VC2 ¢6 cham
chudc).

Khi-nao chon cdch thé nio? O ngudi binh thudng bén cach thd deu cho két qua
xap xi nhu nhau. Trong thuc hanh, thuong chon céach tho nhu sau. Do FVC trong diéu
tra dich 1& hoc va sang loc thi nhanh, lai dugc nhiéu thong s6. Do SVC khi can ¢6
cac thanh phan TV, IRV, ERV cua dung tich séng. Khi nghi ngd c6 tdc nghén, dit
khoat khong 1dy FVC vi tic nghén 1am FVC bi sai hut; phai do SVC hodc IVC néu can vi
tho ra cang manh cang 1am ph€ quan co thém, va FVC lai cang giam st nita so voi
SVC, con hit vao thi lam gian ph& quan, IVC phan anh ddng nhat. VC2 danh cho
ngudi qua yu mét.

Ddnh gid két qua: Danh gia bang phan tram s6 do duge chia cho sé d6i chiéu (s6
d6i chidu 1a reference value, ciing con goi 1a s3 1y thuyét, & cac may thudng ghi la
PRED). Tu 80% tro lén la binh thuong, tu 79% trd xudng la thong khi han ché
(restriction). Trén 100% la khoe, khong r6i loan. Nén nho dung s6 d6i chi€u ciua Viét
Nam, s& nay thudng thdp hon cua nguoi da tring Au My 10%. Né&u thd tam lan khong
dat néi ba lan dang ky thuét thi thoi do, ghi 1a "khong cOng tac".

2.4. THE TICH THO RA TOI PA GIAY (FEV)VA CHIi SO TIFFENEAU (FEV/VC)

2.4.1. Cach do

Thé tich tho ra (6i da gidy (FEV, truoc day hay dung ky hieéu VEMS) la s6 lit khi
trong 1,0 gidy dau cua thd FVC. Tiéu chudn thd va tiéu chudn do thi cang nhu FVC
(Hinh 4-10).
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Chi'sé Tiffeneau (FEV,/VC)
la ti I¢ phan tram (%) cua
FEV, chia cho VC.

2.4.2. Y nghia caa ting
théng sé 2.

25

; Ny bénk
FEV, va chi s6 Tiffencau ('Za'é /ﬂy/ii;)

I3 hai thong s6 phan anh tdc

FVYC

nghén dudng ho hap (tré ngai ;\*{ +1
dong tho). _ E |
FEV, do duoc so voi FEV, S ﬁ |
|
doi chiéu, tu 80% tro lén la 6 ! FVe
binh thuong, tu 79% trd xudng R I R A _f" T
Thsi gsan ( 51‘9/)

la thong khi tdc nghén. Cha v
dung phuong trinh doi chi€u g 410 5 ty ho hép thér ra manh (do FVC), thev ding ky thudt.
cia nguoi Viét Nam. D0 thi VT, e la the tich V & truc tung, thiri gian T ¢ truc hoanh.
Chi 56 Tiffeneau (FEV /VC) ¢6 vin dé kha thd vi la cac tac gia Vit Nam cho dén
nay c6 hai loai y ki€n: ¢4 nguoi ldy 75% 1a gidi han dudi, c6 nguoi ldy 70%, két ludn
chua nga ngi. Nay néu tinh gidi han dudi 1a x - 1,64 RSD thi cia ngudi Au (1983) la
72% & 25 tudi, va 66% o 60 tudi. Theo hai cdp phuong trinh hoi quy 0 Viét Nam
(1995) thi khoang 75% 06 25 tudi va 70% & 60 tudi. Co 1é day 1a mot truong hop cac
kinh nghi¢m lam sang va thong ké dicu tra co ban ¢ Viet Nam da gip nhau d chd
nhan dinh chi s6 Tiffcneau (FEV /VC) nguoi Vict Nam hoi cao hon nguoi Au, voi
giGi han dudi 1a 75% dén 70% tay tudi.

2.4.3. Khi nao dung thong s6 nao

Hai thong so k& trén, mdi thong sd danh gia dang trang théi tic nghén trong mot
hoan canh khac nhau.

Thé tich thé ra 6i da gidy (FEV)) phan 4nh tic nghén ding hon va nhay hon chi
s6 Tiffencau vi chi s6 Tiffencau 1a mot ti 1&. Khi FEV | giam trong tic nghén, thi trong
ti ¢ cua FEV /VC méu s6 VC cing it nhiéu giam theo, lam cho ti I¢ khong nhay,
khong giam nhi¢u biing mdc giam cua riéng FEV,. D6 la trong tic nghén. Con ngugc
lai trong danh gia thudc gidn phé quan ciing vay, khi thudc tac dung lam gian no phé
quan thi FEV, tang, dong thoi trong ty 1¢ cia FEV /VC mau s6 VC ciing it nhiéu tang
Ien, 1am cho ti 1¢ khong nhay bing, khong tang nhiéu bing mic tang cua riéng FEV,.
Céc uu the€ trén diy cia FEV| doi hoi diéu ki¢n la khéng cé han ché thong khi.
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Chi 56 Tiffenean (FEV,/VC) phan 4nh ding tic nghén khi ¢6 1&i loan thong khi
han ch¢. Thi du sau khi cdt mot bén phdi, thong khi bi han ché, VC chi con 50% s6
d6i chi€u, thi tit nhicn FEV| cing chi con 50% s6 déi chi€u, su giam nay khong phai
la tdc nghén (khong tro ngai duong thd), ma la hé qua cua han ché. Ldc nay ti lé
FEV /VC tuc chi s6 Tiffencau phan dnh ding tinh hinh va mic do tic nghén.

Chi 56 Gaensler (FEV /FVC): nhicu may do hang loat thong s6 lién quan voi VC,
va licn quan véi FVC, do d6 tinh luon ca FEV /VC lan FEV /FVC. O ngudi binh
thuong FVC xdp xi bang VC nén chi sé Gaensler cing xap xi bing chi s6 Tiffencau
(FEV /SVC). O ngudi bi tic nghén, chi sé Gacnsler bi sai du.

Tém lai, van d¢ khong 1a thong s nao gia tri hon ma la thong s6 nao phu hop vai
hoan canh nao. Trén day néu mdy diém chinh ma mdy do dugc phan 16n, mot sO truong
hop khac rit ¢an can bd tham do chuc nang phdi va nha lam sang phoi phan tich s

licu va ¢6 két luan cudi cung.

2.5. CAC LUU LUONG TOI PA TRUNG BINH: CAC FEF

Luu Juong 16i da trung binh 13 luu lugng cao nhit thd duge trong mot khoang thoi
gian x4c dinh. Mot quy udc qudc t€ khuyén dung ky hiéu FEF vadi chi s6 ghi lac bit
dau va lic két thic khodng thoi gian, con s6 chi phan FVC da thd ra. Thi du FEF,,
la FEF tu diém 25% FVC da tho ra dén di€m 75% FVC da tho ra. Co hai FEF thong

dung, la FEF va FEF

25-75 0,2-1,2°

Luu lugng & nia gida FVC (ky hiéu FEF,; ;;, hoac MMEF, MMF)

D6 la luu lugng toi da trung binh thuc hién trong mot dong tac tho manh FVC,
luu lugng tinh tu diém 25% dén diém 75% cua FVC da tho ra (Hinh 4-10). Nhu vay
la ding mdt nua cua FVC va 1a nua ¢ vi tri gida caa FVC. Thong s6 m‘iy‘ ngay cang
dugc quan tam vi 1a mot thong s6 nhay va som, giap phat hién réi loan thong khi tic
nghén O giai doan diu, khi héi ching tic nghén con dé chita va dé hoi phuc chic
nang. O giai doan nay cac ph& quan 16n chua co hep, mai co cic 6ng thd nhd & ngoai
vi duong kinh dudi 2 mm, cac thong s6 FEV, va chi s6 Tiffencau van binh thuong,
riecng MMF giam ¢6 y nghia. Gidi han du6i 1a 80 phén tram so vai doi chiu (cha nguoi
Viét Nam). S6 déi chiéu tinh tit mot phuong trinh hoi quy, do toan do hodc may tinh

thuc hién.
Luu Iugng quang gin dau FVC (ky hiéu FEF,, , , hoic MEFR)

Do 1a luu luong t6i da trung binh thuc hién trong mot dong tac thd manh FVC,
luu tugng tinh tu di¢m 0,2 lit dén diém 1,2 lit khi da tho ra. Thong s6 nay gin day it
duoc quan tam hon, ngudi ta cho rdng n6 bi€n dong nhicu theo tung c4 nhan (RSD
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cao) khi¢n cho ranh giéi giita s6 binh thudng va sé réi loan chic ning khong ro rang

(mi¢n giao tiép qua rong giita pham vi binh thudng va pham vi rdi loan).
Théng khi phit tdi da, ky hiéu MVV hoiac MBC

Thong khi phat t6i da 1a thong khi do tho vua sau, vita nhanh hét sdc trong mot
khoang thoi gian roi quy ra s6 lit trong mOt phit. Tho nhanh va ghi tin s6 tho thi du
MVV  la thd voi tan s6 60 lan/phit. Tho sau la bién do phai t6i hai phan ba dung
tich sdng. Phép tho t0i da nay rdt mét, mic dau ngudi ta da rat tu tho 20 gidy xudng
10 giay, roi 6 gidy, nhung vin con mét nhat la vai ngudi bénh phdi, bénh tim. DE tranh
mét nguoi ta da xdy dung phuong phap do gian tiép, thong sé ky hicu la MVVi, tic
[a tinh s6 ly thuy€t cing nhu do tu FEV, nhan voi mot hé so. Nguoi ta da thu cac
loai h¢ s6 vai céac loai FEV nhu FEV, ¢ hodc FEV ... Hién nay méac dau phuong phap
do MVV chua that thong nhit, va lech chuin du RSD con kha cao nhung nguoi ta
van dung thong s6 nay. O ta da thu dung phuong trinh hoi quy tinh s6 d6i chiu cho
MVV tho 6 gidy, va cho MVVi véi FEV .

MVV la mot loai luu lugng t6i da trong mot quang thoi gian dai, khong x&p vao
loai FEF la luu lugng chi trong mét phan cua FVC.

Con co6 FEF nhung it duogc cha y.

75-85
2.6 CAC LUU LUONG TOI PA TUC THI: CAC MEF

Luu lugng t6i da tdc thi 1a luu luong tai mot diém xac dinh caa FVC. Co thong s
PEF va cic MEF.

Cac MEF

MEF la luu lugng tai mot di¢m xac
dinh cua FVC, di¢m dé O vi tri phan
tram (%) caa FVC con lai trong phoi
(Hinh 4-11). Mgt quy uéc quée t&
(1983) khuyén dang ky hiéu MEF vai
chi sO ghi vi tri phin trim FVC con
lai trong phéi trong khi voi cac FEF

Lutu /”f-”’j the'ra ( e / 93y )

thi khuyén nghi nguoc lai la chi s ghi s Ty

phéan tram FVC dd tho ra. Dicu khac Thé tich the'ra ( Ii#

nhau nay c6 logic cua nd, va thdong '

Hinkh 4-11,D0 thj lru lrong-the tich (F-V) thd ra manh,

thd ding ky thudt. DO thi F-V tic 1 lru luwong F & truc
tung, thé tich V & truc hoanh.

nhit cach ghi thi rat ticn ban bac trong

giao luu quéc t€. Tiée ring mot s6 it
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labo va méy trén thé gidi con 14n 16n % con lai voi % da tho ra, ditu d6 da gay nhim
1an. Mong ring o ta sé théng nh4t. Nguoi ta thuong dung cdc thong s6 MEF75,MEF,

va MEF25 Céac MEF con c6 ky hiéu khac, thi du MEF, con ky hiéu la Vmax 25 Vos
hodc V’,,

Luu lugng dinh tic PEF hosc PF

Luu lugng dinh PF la luu luong & diém co tri s6 cao nhat dat dugc trong toan qua
trinh thd ra manh FVC, diém nay thudng o rit gan lic bit diu tho FVC (rat sat sau
d6). C6 nguoi cho rang, luu lugng dinh c6 khac biét ca nhan cao khi€én RSD cao, rat
kho xdc dinh ranh gi6i gitta binh thudng va réi loan, nhung nguoc lai ¢6 uu diém 16n
1a rat dé tu do mot minh voi mét may do don gian mot thong s6 PF, may rat gon va
ré tien. Nguoi ta di ché€ tao may chuyén do PF cho m6i bénh nhan dung riéng tai nha.
Nguoi bénh tu do, tu ghi két qua dién bi€n chic nang, thay vi cho su so sanh két qua
mbi 1an do vdi "s6 d8i chi€u ciia mot chung toc”, thi voi may nay la sy so sénh céc tri
s6 do lién ti€p "voi két qua do lan trude” voi cung may cung ky thuét (tu do) va do
tai nha. D6 1a diéu mong mudn nhat trong phép do thong khi. May chuyén chi dung
do luu lugng dinh goi 1a dinh luu k€ (peak flow meter). Cing cé tac gia danh gia cao
PEF, cho la phét hién som tic nghén. Ching han do tai nha, thady PEF sut (trong khi
cac chi tieu khéac cua tic nghén vin khong déi, nhu chi s6 Tiffeneau, cac luu lugng
t6i da). Lic nay chinh PEF cho biét sdm vai ngdy sép ¢4 con hen, trong khi chua c6
d&u hi¢u 1am sang hodc diu hiéu thong khi khic cua con hen.

3. CO HOC PHOI VA CAC PHUONG PHAP DO T'Hé TiCH CAN

Nghlen cdu co hoc cua phéi (lung mechanics) bao gom hai phan chinh la tinh dan
hoi cua phdi va sdc can cua phoi.

Thé tich can cua phdi va cac dung tich chda thé tich cdn 1a cic thong s6 vé thong
khi phoi vi d6 1a céc thé tich tho, nhung do thé tich cin khong do dugc truc tiép bing
mdy spirometer ma phai dung cac phuong phép khic, trong dé c6 phuong phap ghi
thé tich toan thin (body plethysmography) do dugc ca thé tich cdn va sdc can dudng
ho hdp. Do vay sau phén co hoc do sdc can sé trinh bay mot loat xét nghiém chuyén
khoa do thé tich cin, d6 la cac phuong phap: (1) ghi thé tich toan than, (2) pha loang
khi, va (3) X quang.

3.1. CO HOC PHOI I: TINH PAN HOI CUA PHOI
Dé nghién ciu tinh dan hdi cia phdi, ngudi ta do 4p suit dan hdi cua phdi (elastic

~ pressure) va h¢ s6 no phéi (compliance).
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Ap sudt dan héi phéi

Ap suat dan hoi phéi con goi 1a ap suit co phoi (recoil pressure) Ia tri sd chénh
léch gitta 4p sudt phé€ nang va ap sudt mang phdi (ap sudt héc mang phoi). DE tranh
choc kim mang phdi, nguoi ta dat mot qua bong vao thuc quan theo doi ap sudt (mot
phan ba giiia) coi ap suit 0 d6 bing ¢ mang phdi. Con ap suit phé€ nang thi bing 6
khi quyén ldc ngung tho. Tri s6 két qua phu thudc vao tu thé, vi tri tho va bién doi
nhiéu theo ca nhan. S6 thuong gip 1a 4 dén 6 mm Hg.

Hé s6 nd phéi
H¢ sO0 nd phdi (compliance) 1a s6 mililit phoi no thém dudi tic dung mot don vi

ap suit. V¢ van dé nay, phan 1.4, bai Chdc ndng thong khi cua phdi da mo ta ky thuat
do va tri sO thudng gap.

3.2. CO HOC PHOI II: SUC CAN HO HAP

Dé nghién ciu sdc can ho hidp 1a luc chdng déi lai ci dong ho hidp, nguoi ta do suc
can cua phdi nguc va do sdc can dudng dén khi. Sic can phdi nguc 1a do luc dan hoi
do stc cing mat ngoai, do quan tinh, va do do nhét (viscosity) cia mo. Suc can duong
dan khi la do ma sit cac phan tu khi trong 6ng din (ma sat véi nhau va voi thanh
ong).

Stc can caa phéi

Stc can cua phoi (lung resistance) dugc nghién cdu dé xay dung ly luan vé cong

thuc hién ci dong ho hap. ‘
Stc can dudng din khi

Stc can dudng dan khi (air way resistance) ky hi¢u la R_ . la thong s6 tryuc tiCp
danh gia muc co hay gian cay ph& quan, xac dinh trang thai réi loan thong khi tic
nghén mot cach khach quan, khong phu thudc vao su nd luc va cong tac cua doi tuong.
C6 thé do sic can duong dan khi bang phuong phap dao dong (oscillation), hodc bang
phép ghi thé tich toan than. May ghi thé tich toan than c¢é nhicu tinh nang, do duoc

nhi¢u loai thong s6 sé trinh bay 0 phin sau day:
3.3. PHUONG PHAP GHI THE TICH TOAN THAN (Whole body plethysmography).

Day 1a mot phuong phap xét nghi¢m dua trén nguyén ly dinh luat Boyle (con goi
la dinh luat Boyle-Mariotte) l1a vdi mot luong khi nhat dinh 6 nhiét do khong doi, thi
tich cua ap suét P, nhan voi thé tich V cua khi d6, 1a hing dinh:
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PxV = (P+ AP)(V + AYV)=C'(hing dinh)

Miy ghi thé tich toan than (body plethysmograph) la mot phuong tién xét nghiém
hién dai, tinh xao, ¢6 cam bi€n nhay, thi€t k€ mot cach thong minh. D6 1a mot budng
kin, thuong c6 sdc chda 900 lit, thanh cing, trong budng nhiét do, do 4m, ap suat
dugc 6n dinh vi cich ly voi bén ngoai. D6i tuong ngdi trong budng, duge ky thuat
vién hudng dan cich thd qua may noi. Vi budng kin nén moi bi€n dong thé tich va
ap suit do dong tic tho giy nén, déu duoc ghi lai trung thanh va chinh xic.

May thudng ¢6 bon tinh ning 1a: do stc can duong din khi, do tuln hoan phdi, do

thong khi, do thé tich khi trong 16ng nguc (¢ RV).
Po sic cian duong ho hip

Phép do dua trén nguyén ly dinh luat Poiseuille, ma mot bién thé gon phat bi¢u

nhu sau: sidc can duong dan khi R bing 4p sudt P chia cho luu lugng tho V:
R = PV

Ap suit dudng tho P_, 0 mi¢ng ghi theo truc tung, luu lugng . .
V 6 dudng thod do mot may phé luu, ghi theo truc hoanh, thanh
do thi kiéu P - V trong chu ky tho 12 mat hinh vong quai (loop)
lam thanh goc a so voi dudng nam ngang (Hinh 4-12). Suc can %
R la tang cua goc «, tic 1a bing dP/dV. Chua diy mot phat ghi 5
dugc vai vong quai nhu thé, do tang cua goc a trén vong quai
dep nhdt (dep la dat tiéu chudn ky thuat, va cé do lap lai cao).
Trén day la rdt tom tit nguyén ly co ban; cac toan do giap lam
nhanh cic phép tinh phic tap. Don vi sic can la kiloPascal/lit/sec,
ky hiéu 1a kPa.1"s. Stc can dudng ho hdp ngudi Viét Nam binh

Hinh 4-12. Do sirc can
dudmg dan khi bing
phuong phdp ghi thé tich

thuong cao hon nguoi Au, gidi han trén cha ngudi trudng thanh t0an than.
la 030 kPa.1”'s & nam gioi, 0,35 kPa.1".s O nit gioi (nguoi Au  sic can R, 1 tang cia
0,22). goc a, wic [a bing dP/dV.

Do luu lugng tuidn hoan phdi

Buong méy ¢ thanh cing va kin, hoan toan tach khoi khi quyén bén ngoai. DSi
tugng ngdi trong budng thd mot hdén hop khi ¢ nito protoxid chida trong mot tii mém.
Mau chay qua phdi, khi protoxid hdp thu vao méau dé khién tai khi xep nho dan. Tai
mém chida khi ndm trong budng mdy, vy tdc la téng thé tich khi trong budng giam
din, mic giam nay dugc may do ghi tri s6. Tinh luu lugng tuin hoan phoi cin cid vao.
ba tri s0: (1) toc dO giam thé tich khi trong budng; (2) nong do protoxid trong phé nang;
(3) he¢ s6 hoa tan protoxid khi trong mau. Lay dai luong (1) tru dai lugng (2) thi hicu
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§6 d6 1a toc do hdp thu protoxid vao mau phdi. Ly t6c dd hap thu protoxid chia cho
dai [uong (3), thi ¢4 tri s luu luong tudn hoan mau phdi.

Do thong khi phéi

Phan thi€t bi c6 tinh nang do thong khi phoi thuc chit 1a mot may phé€ luu kem
may tich phan, nhu da m6 ta 6 doan 2.1 cua bai nay. Pay la tinh nang cia mdt

spirameter tinh xao khong c6 quan tinh.
‘Do th€ tich khi trong l6ng nguc (do FRC)

D6i tugng ngam 6ng tho va thd hoan toan trong budng kin cua may. Ky thuat vién
4n nat khi€n mot 1a chdn tu dong khoa dong thd, va khéa ding vao cudi thi tho ra:
ldc nay trong phéi c6 dung tich can chiic ning FRC. Dong tho khéa, nén cu dong tho
gdy gian no lac hit vao, ép nén lac tho ra dbi voi lugng khi FRC trong phoi. Theo
dinh luat Boyle, ap sudt P va thé tich V cua lugng khi trong phéi (FRC) bién thién
ngugc chiéu nhau, dong thoi P va V caa budng may ciing vay. Trén cidp toa dé vudng
goc, ghi bi€n do6i tuong quan ap suit P, 6 budng theo truc hoanh, véi 4p suit P o
miéng, ma P__ chinh ciing la 4p sudt cia lugng khi FRC. Do thi la mét duong xién
(Hinh 4-13) lam thanh mot goc « so voi dudng ndm ngang. Thé tich budng rat I6n,

APy, : .
Pmo| — TGy
/
. /

" .
QL1 T I e el AN
=

! Pbo

APmo ' /

Hinh 4-13.So dd méy ghi thé tich toan thin :
C6 céc 4p k€ ghi ap sufit clia: Ppo 13 & budng, Pmo 13 & miéng tirc cing 1 & phé nang Pa. Khi 14 chin
LC khéa dong the thi o dong thd im thay dbi VL. tirc FRC va ghi dirge do thi bén phai cia hinh, va
ta ¢6: FRC = A Ppo /A Pmo = cotang «. D3u + phia FRC 16m, ddu - phia FRC nhd. V: dp k€ ghi luu
lrong thér, c6 kém mdy tich phan d& van hanh nhir mot spirometer do thé tich théd (lic ndy I8 chdn LC
mo).
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thuong ¢ 900 lit, nén P, bién dong khong dang ké, con P bién dong. Cho nén
FRC cang lon, thi P bi¢n dong cang it, cotang géc a cang 1on (cotang:ti I¢ canh ké
trén canh doi). Tom lai FRC ti 1¢ thudn voi cotang goc «, va ta co:

FRC = AP, , /AP,
= cotangx

Mdi loai may thé tich toan than déu c6 thudc. toan do hodc may dé tinh két qua
FRC nhanh chéng. '

Néu thiét k& cho 1a chdn khoa dong thd ¢ céc vi tri khac caa phoi, thi du o vi tri
RV, hoidc TLC, thi ta ¢6 k&t qua do cac thong s6 RV hoac TLC. Vi vay nguoi ta goi
chung day la phuong phap do thé tich khi trong 161.g nguc TGV (thorax gas volume).
Thong thuong, ndi la do TGV, nhung hiéu va lam thuc t€ la do FRC.

Trong mdt budi xét nghi¢m, do luon ca ERV, IC va IVC. Tri s6 caa FRC la trung
binh cta it nhat ba 1an do, méi lan do ghi mot d6 thi nhu hinh 4-13, chi mat mgt vai
gidy. K&t qua 1y nhu sau;

FRC do = ldy s0 trung binh

IVC do = lay s6 cao nhat

IC do = lay s0 cao nhat

TLC = FRC + IC

RV = TLC - IVC

Nhitng thap ky 70 va 80 6 bénh vién Bach Mai c¢6 xét nghiém bing mady ghi thé
tich toan than (body plethysmograph).

1

3.4. CAC PHUONG PHAP PO THE TiCH CAN

Thé tich can RV 1a mot dai lugng thé tich tinh cua phoi, nhung khong huy dong
duoce, nén khong do truc ti€p dugc biing may spirometer (do thong khi} ma do bing
cac phuong phdp gian ti€p. C6 ba loai phuong phap la: phuong phap ghi thé tich toan
than, cdc phuong phap pha loang, va phuong phap X quang.

Phuong phap ghi thé tich toan than
Via mo ta 0 phan trén.
Cédc phuong phap pha lodng khi dé€ do FRC

Cic phuong phap déu dua trén nguyén tic chung la pha lodng chit khi trong phoi
(tdc FRC) va theo déi ndng dO khi qua mét khi chi thi, la khi tro nito hoac heli. Di
vao cu thé, ¢6 nhiing chi ti€t ky thuat khac nhau nén c6 ba phuong phap chinh vé
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pha lodng (mach ho, mach kin va thd manh),

Mot la phuong phdp mach ho (con goi 1a phuong phap ria sach nito). Di tugng
thd oxy tinh khi€t dé€ rua nito trong phdi, khi thd ra duoc thu vao tai Douglas va coi
la rua sach khi nong do nito dudi 1p.100. Tu luong nito thu dugce nhan voi tri s6 100/80
thi ra FRC, vi ta coi nong d6 nito trong phdi 1a 80p100 trudc xét nghiem. X¢ét nghicm
bdt diu va két thdc 6 vi tri FRC.

Hai la phuong phdp mach kin (con goi la phuong phap thing biang heli). Day la
phuong phap phd cap trén th€ gidi, dua trén co sO tao thing bang (tdc la pha tron
déu) khi trong ph6i vai mot luong heli biét truéc. Dung spirometer, dua khi ¢ heli
nong do 10p.100 vao mdy voi luu luong hing dinh, qua may phan tich khi heli, c6 khu
CO, va khu 4m. D&i tuong ngoi, kep mii (tic 1 thd vong kin), bit dau tir vi tri FRC
(cudi thi tho ra binh thudng), d6 12 thoi diém t_. Ti€p oxy bing mic ticu thy, dé do
thi tho di ngang. Nong do heli bién dong thco hai giai doan: 1) giai doan dau la giai
doan tron heli, nén noéng do tu miac C, trude xét nghiém giam thco duong cong hoi
I6m xuong mic C,; 2) giai doan hai la giai doan hing dinh, mdc C, hoi giam tu tu do
heli vao mau va mo. Khi tinh két qua, phai ngoai suy duong C, cho cdt dudng ding
thang 0 t, diém cit d6 mai la nong do C, thuc su. Giai doan tron khi thuong do 2
phat (qua 20 gidy nong dO khong giam, la tron xong). N¢u giai doan nay rat kéo dai,
dicu d6 ¢ nghia 1a tron khi chdm do ¢é nhiéu ph€ nang kém thong khi. Trude khi
két thic, do ERV hoic IC. K&t thac xét nghiém ¢ vi tri FRC (tdc {a cudi thi tho ra
binh thuong). Tinh két qua.

C -G
G, '

trong do Ve la thé tich may spirometer.

FRC = VSp X

Ba la phuong phdp thé manh vai hoi (forced rebreathing) la mot bién thé cua
phuong phéap thang biang vua ké trén. Thé manh vai bién do cao ¢ hai dieu 10i: 1)
thd bien do cao thi heli pha tron ca vao nhiing ving ma né€u tho nhe nhang thi khong
thong khi hodc rdt kém thong khi; 2) giai doan pha tron chi con 1 phit. Tinh RV
bang hai céach:

RV = FRC - ERV, va TLC = RV + IVC, hoac

TLC = FRC + IC, va RV =TLC-IVC

Phuong phap X quang do dung tich toan phéi (TLC) tir dé tinh ra thé tich
can (RV)

Chup chiéu trudc sau va chup chi¢u ngang, & vi tri hit vao hoan toan, dé tdc 1a vi
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tri TLC. Chup 0 cu ly 185 cm tit ph6i dén phim, xa nhu viy dé do dai kich thudc trén
phim. C6 nhiing cich tinh do cdc tic gia d¢ xuft, tinh béing méy, hodc tinh bing tay
thco phuong phéap cia Loyd va cs. (1966). May thap ky qua Hoc vién quan y (GS. Bui
Xuan Tam) nghién cdu ky thuat nay. Tir tri s6 TLC, két hop véi do thong khi, tinh
ra cac tri s0 RV, FRC.

So sdnh cac phuong phdp do thé tich can

Mdi phuong phdp c¢o uu di¢m, nhugc diém riéng. Céc phuong phéap pha lodng c6
thé sai hut (két qua thap hon thuc t&) n€u c6 nhitng vung ¢ phoi khong duge thong
khi. Phuong phap ghi thé tich toan than ¢6 thé sai du n€u cé khi trong bung. Phuong
phap X quang cho k&t qua kha 6n dinh va ncu két hop dung phim cua x¢ét nghicm
khac (dicu tra dich t& hoc ching han) thi ti€t ki¢m. Thuc su khong cé phuong phép
nao tuyét my, khong cé may tot toan dién, vin d¢ 1a chon phuong phap cho hop vai

tung doi tuong.

4. KHUECH TAN KHIi

Kha niang khuéch tan khi (diffusion capacity, ky hi¢u la D) la thé tich khi {milimol)
di qua mang ho hdp trong 1 phat, dudi tac dung 1 don vi chénh léch ap sudt (kPa).
Kha nang khuéch tan con goi la yCu to chuyén dich (transfer factor, ky hi¢u 1a T).
Tdc do khuéch tan khi giam khi mang ho hap bi day 1én (xo, ¢é dich phu), hoac khi
giam di¢n tich khuéch tan (cét phéi, vach phé€ nang bi huy). Do kha niang khuéch tan
oxy Do, theo cong thic:

DO = VO / (PaOz - PCO'Z)
. 2 2

trong do6 VO, la mdc ticu thu oxy, PaO, la phan ap oxy trong mau dOng mach,
PcO, la phin ap oxy trong mau mao mach phéi. Trong thuc hanh, do PcO, rat kho,
ngudi ta do khuéch tan carbon monoxid D, d¢ hon nhiu, roi chuyén sang tri sO
Do2 thco cong thic:

Do, = D x 1,23
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CHUONG 5

SINH LY TIEU HOA

Bo may tiéu héa gom Sng tiéu hda va cac tuyén tidu hoa. Ong ticu hoa bit dau tu
miéng roi dén thuc quan, da day, rudt non, rudt gia va két thac 1a hau mon. Cac tuyén
tieu hda gom tuyén nudc bot, tuvén tuy ngoai ti€t bai ti€t dich tuy, gan bai ti€t mat.

BO may ticu hda cung cdp lién tuc cho co thé cic chit dinh dudng, vitamin, cac
chat dién giai, nudc... thong qua cac chdc ning sau day:

- Chic niang co hoc: dé€ van chuyén thdc an, nghién nat va nhao trdn thdc an voi
cic dich ticu hoa. ‘

- Chic nang hda hoc: cic tuyén tiéu héa bai ti€t cac dich dé€ tiéu hda thic dn thanh
cac dang don gian.

- Chic nang hip thu: dua thdc an da dugc tiéu hoa tu Ong tiéu hda vao mau tuan
hoan.

Tat ca cac chdc ndng trén dugc diéu hoa theo co ché than kinh va hormon. Trong
tung doan cua éng ticu hda, ba chiic ndng trén cung phéi hop hoat dong d€ véan chuyén,

ticu héa va hap thu thic an.

TIEU HOA O MIENG VA THUC QUAN

O miéng thdc dn dugc nhao tron voi nudc bot roi duoc ddy xudng thuc quan. Sau

d6 cdc séng nhu dong cua thuc quan sé chuyén thdc dn xudng da day.

1. CAC HIEN TUONG CO HOC 0 MIENG GOM SU NHAI VA SU NUOT

1.1. SU NHAI

Ngudi ta nhai biing rang: rang cta dé cdt, raing ham dé€ nghién. Cac co ham khi
cung lam viéc sé lam cho hai ham rang khit lai (cdn rang). Hau hét co nhai do nhanh

vin dong cua day V chi phdi. Trung. tdm nhai nim ¢ than ndo. Phan xa nhai dién ra
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nhu sau: thdc an ¢p vao miéng gay dc ché cac co nhai lam ham dudi tré xudng va lam
cang cac co ham, do dé cdc co ham co lai, ham nang Ién lam hai ham ring khit lai
dong thoi ép vien thde dn vio miéng, cic co nhai lai bj Gc ché... Cd nhu thé ddng tac
nhai duoc lap di lap lai.

Nhai rat quan trong déi voi su ticu hda cua moi loai thac dn vi cdc men tiCu hoa
chi tac dung trén bé mit cia cac phan wa thic an. Su nghién thiuc dn thanh nhiing
phidn ti nho roi tron 1an vai nude bot lam cho thic an dugc vian chuyén dé dang ma
khong l1am t6n thuong dng ticu hoa. Riéng ddi voi rau qua, nhai con quan trong ¢ chd
no phd vo mang cellulose boc chung quanh, do A6 nhing thanh phan dinh duong &
bén trong cé thé duge tiéu héa va hap thu. Nhitng ngusi khong ¢6 rang thusng
khong thé an duge thice an kho.

1.2. NUOT
Nudt la mot dong tiac nua ty dong c¢6 co ché phic tap, duoc chia lam 3 giai doan:
1.2.1. Giai doan nudét co6 y thiuc

Thac an duoc dat trén ludi, ludi ca dong 1én trén va ra sau dé day thac an vao
hong.

1.2.2. Giai doan hong (khéng cé y thic)

Thace an kich thich ving nhin cam nudt 6 quanh vom hong, dic biét trén céac cot
hanh nhan. Xung dong truyén vé than nido gy co cic co cia hong thco trinh tu nhu
sau:

i

- Thiét hau bi kéo lén trén dé dong 16 mai sau, ngdn su trao ngugc thic an vao
khoang maui.

- Cac nép gip & khe hong bi kéo sat vao nhau tao thanh mot ranh doc d¢€ thuac an
qua d6 vao hong sau. Ranh nay khong cho nhiing vat ¢6 nhiing kich thudc l6a di qua.

- Céc day thanh am ndm st canh nhau, thanh quan bi kéo 1én trén va ra trudc boi
cac co ¢d. DOng tac nay cung voi cac day ching lam nip thanh quén bi dua ra sau che
kin khe thanh quan dé ngan thic an di vao khi quan.

- Thanh quan bi kéo I¢én trén cing lam mo rong khe thuc quan, co thit hong-thuc
quan gian ra, dong thoi toan bd co thanh hong co lai, ddy thac an tiu hong vao thuc
quan.

Toan bd giai doan nay kéo dai tu 1 dén 2 giay.

Giai doan hong ctia nudt 12 mot phan xa: thic an cham vao bd phan nhin cam 0
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quanh khe hong, dac bi¢t & cac hach hanh nhan. Xung dong theo céc $O1 cam gidc cua
day tam thea, ddy IX, truyén vé trung tam nu6t ¢ hanh nio va phan dudi ciu nio. Tir
day xung dong theo cic day than kinh V, IX, X, XII va day ¢6 trén dén hong va thuc
quan gy ra dong tdc nudt. Trong khi nudt, trung (dm nudt de ché trung (dm ho hap

cing nim 6 hanh nao.

1.2.3. Giai doan thuc quan

Chic nidng cha yéu cua thuc quan 1a dua thdc dn tu hong dén da day nho cac song
nhu dong. Cac song nhu ddng nay dua thic dn tu hong dén da day mit khoang 8 dén
10 gidy. N&u nguoi ta ding an thi thdc dn sé dugce chuyén nhanh hon (chi mit khoang
5 dén 8 gidy) do tac dung cua troag luc kéo thic an xudng.

Céac song nhu dong cua thuc quan dugc kiém soat boi day IX, day X va dam roi
than kinh Auerbach 0 thuc quan.

Khi séng nhu dong cia thuc quan dén gan da day, co thidt da day-thuc quan gidn
ra dé thic 4n vao da day. Binh thudng, co thdt da day - thuc quan ¢ trang thdi co
dé ngin can thdc an trao ngugce ti da day 1én thue quan.

2. SU BAI TIET NUOC BOT

2.1. THANH PHAN VA NHUNG PAC TiNH CUA NUOC BOT

Céc tuy€n nudce bot chinh la tuyén mang tai, tuyén dudi ham va tuyén dudi ludi.
Ngoai ra cOn ¢4 rit nhitu tuyén nho o trong miéng. Luong nudc bot bai tiét hang
ngay vao khoang tu 800 dén 1500 ml. Nudc bot gom thanh dich chda men ptyalin
(ciing goi la a-amylase) va chit nhay dé béi tron thic'an. Nong do ion K* trong nuoc
bot cao gdp 7 lan trong huyét tuong, nong do HCO, cao gdp 3 lan. Nguoc lai nong
d¢ ion Na® va CI” trong nudc bot chi bing 1/7 dén 1/10 ndng do cua ching trong huyét
tuong.

Cac tuy€én mang tai chi bai ti€t thanh dich, cic tuyén nudc bot & miéng chi bai tiét
chat nhidy. Cac tuyén du6i ham va dudi ludi bai tiét ca thanh dich va chit nhay.

pH cua nudc bot tir 6,0 dén 7,4 1a pH tGi thuan cho tac dung tiéu hdéa cia men

ptyalin.
2.2. VAI TRO CUA NUOC BOT

- Men ptyalin ¢6 tic dung phan gidi tinh bdt chin thanh duong maltose, maltotriose
va dextrin.

- Chat nhay c6 tac dung boi tron thdc an dé dé nudt.
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- V¢ sinh rang mi¢ng: trong dic¢u kién co s0, luu fuong nudc bot khoang 0,5 ml/phut.
Su bai ti€t nay dong vai tro rdt quan trong trong v¢ sinh rang mi¢ng. Trong miéng cd
rat nhicu loai vi khuéin gy bénh dé dang huy hoai cac mo va ciing ¢6 thé giy sdu
rang. Nudc bot chdng lai qua trinh huy hoai nay vi nuéc bot chay sé cudn di nhiing
vi khudn gay b¢nh cing nhu nguon thic an cung cép cho su chuyén hda cua chung.
Nudc bot cing chda mot sO chat gi¢t vi khudn nhu ion thiocyanat, lysozym. Nude bot
con chda khang thé ¢é thé ticu diét vi khudn ¢ mi¢ng, ké ca nhing vi khuin gay sau
ring. Do d6 néu khong cd nude bot, miéng dé bj loét hodc bi sau rang.

- Gidp cho su ndi vi nude bot 1am cho moi, ludi cu dong dé dang.
2.3. PIEU HOA BAI TIET NUOC BOT

Nude bot duge bai ti€t theo co ché than kinh. Céc kich thich vi gidc va xic giac tu
ludi va mi¢ng truyén vé nhan nudc bot ndm gita hanh nao va cau ndo roi theo day
than kinh phd giao cam (day X, day than kinh mit) dén céc tuyén nudc bot. Vi chua
lam nudc bot bai ti¢t nhicu gap 8 d&n 20 ldn muac dg binh thuong. Cac vat tron nhin
trong miéng cing lam tdang bai ti¢t nudc bot. Su bai tiét nudc bot cang chiu dnh huong
cua cdc trung tam than kinh 6 cao hon, vi du trung tdm ngon miéng, trung tim ném,
trung tam ngui... Nudc bot duge bai tiét nhiéu khi nguoi ta nu6t phai nhitng chat kich
thich hodc khi bi non do rdi loan ticu hda. Nude bot nudt vao sé giup pha loang hoac
lam trung hoa chat kich thich do.

Kich thich pho giao cam lam bai ti¢t nudc bot lodng, it chit nhay. Kich thich giao
cam gy bai ti€t it nudc bot U tuyén dudi ham, cic tuyén mang tai khong bai ti€t.

Khi cic tuy¢n nudce bot bai tict, cac (& bao tuyén cing san xudt ra bradykinin lam
gian mach d¢ ting cung cdp mau cho cac tuyén. Atropin va cac chdt chen phd giao

cam ¢o tac dung dc ché bai tiét nude bot.

3. KET QUA TIEU HOA O MIENG

Nho ddng tac nhai va su bai ti€t nudc bot, thic an dugc cdt nghién, tron lan voi
nudc bot thanh nhing vién thdc an mém, tron, roi duge ludi dua vao hong va thuc
quan. V& mit hda hoe, dudi tac dung cua men ptyalin, mot s6 tinh bot duge chuyén
thanh duodng maltose. Vi th¢ khi dn chat bot néu ta nhai ky sé thdy ¢6 vi ngot. Men
ptvalin cua nudc botls‘é tiCp tuc phén huy tinh bdt thant dudng maltose cho dén khi
vién thuc &n trg nén acid duéi tdac dung cua dich vi.

Ngoai ra, cing nén luu y 1a do nong do ion K* trong nudc bot rat cao (gap 7 lan
trong huy¢t tuong) nén trong céc tinh trang bénh Iy, néu nudce bot bi mat khoi co thé
trong mot thoi gian dai, thi nguoi ta ¢6 thé bi mit nhi¢u K* 1am nong d6 ion K* huyét

tuong giam, cé thé gay liét.
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TIEU HOA O DA DAY

Thic an duge chda dung trong da day, tron lan voi acid, men pepsin, chat nhay
thanh vi trap roi duge dua xudng ta trang thanh tung dot véi mot 16c do pha hop voi
su ticu hoa va hap thu O rudt non.

Vé mat giai phu, da day chia lam 3 phan
(Hinh 5-1): vang ddy, vung than va vung
hang. Chd ndi gita thuc quan va da day goi Tom vi

la tdm vi, chd ndi gitta da day va ta trang

la mon vi. Niém mac da day co rit nhiéu .
) ) : . —Thin vi
tuyén. Cac tuyén vung tam vi va mon vi bai T2’ tring '
tict chat nhay. Céac tuyén vang than va day
da day gom ba loai t€ bao: 1€ bao chinh bai
ti€t pepsinogen, t& bao vién bai tiét HCI va
yéu td ndi, t& bao c¢b tuyén bai tiét chat
nhay. M0t s6 tuyén bai tiét vao mot khoang
chung, khoang nay s¢ do vao b¢ mat ni¢m Hinh 5.1 So lwgc gidi phiu da day.

mac da day. Nhing t& bao bi¢u mo bién doi

cua niém mac vang hang bai ti¢t gastrin. Da day ¢6 mdt mang ludi mach mau va mach
bach huy¢t phong phd. Day than kinh pho giao cam cua da day la nhdnh cua day X.

Day giao cam di tu dam rdi ¢4 (ccliac plexus).

1. CAC HIEN TUONG CO HOC

1.1. CHUC NANG CHUA DPUNG CUA DA DAY

Khi thic an vao da day, no dugc sip x€p thanh nhing vong tron dong tam trong
than va day da day: thic dn mdi dén nam O gifia, thic dn dén trudc nam O sat thanh
da day. Khi thic an vao da day, phan xa day X lam giam truong luc cia thanh da day
vung than lam cho than da day phinh dan ra phia ngoai do do6 da day chua dugc nhicu
thic dn hon. Kha néang chda (6i da cia da day c6 thé l1én téi 1,5 lit. Lac nay ap suit

bén trong da day van thép.

1.2. CAC CO BOP CUA DA DAY

Céc song co bop cua da day gom hai loai: co bop truong luc ¢6 tac dung khudy va
nhao tron thdc dn voi dich vi; co bop nhu dong 13 nhing s6ng nhu dong 16n bit dau
ti day da day c6 tac dung thdc ddy thdc an vé phia ta trang. Mot s6 s6ng nhu dong
¢6 thé dich chuyén dugc mot khoang tu day da day dén mon vi.
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Co bép doi

Bén canh nhing co bop nhu dong xay ra khi ¢c6 mat thic an trong da day, con ¢6
mot loai co bop khac goi 1a "co bop doi" xay ra khi da day trong rdng trong mot thoi
gian dai. D6 la nhang s6ng nhu dong nhip nhang trén than da day. Liac dau la nhing
co bop y€u, roi rac. Thoi gian da day bi réng cang kéo dai, co bop doi cang tro nén
manh. Khi ching tré nén cuc manh, ching thuong hoa voi nhau gay co cing lién tuc
c6 thé kéo dai tdi 2-3 phit. Co bop doi thudng manh nhdt 0 nhing nguodi con tre,
khoc manh. Co bop déi ridt manh khi dudng huyét ha.

Co bop doi thuong két hop voi cam gidc doi nén ¢ thé coi co bop doi la mét tin
hi¢u di¢u hoa quan trong ctia ong ticu hoa dé thic ddy con nguoi di tim ki¢m thic
an khi co thé bat diu bi doi.

1.3. SU TONG THUC AN KHOI DA DAY

Su tong thidce an tu da day vao ta trang phu thudc vao cuong do cac co bép nhu

dong cua hang vi va mot phan vao co thit mon vi.
1.3.1. Cac co bop nhu dong vung hang vi

Binh thudng cédc song nhu dong hang vi thuong yéu, tic dung chu yCu la nhao tron
thuc dn voi dich vi. Khi thic dn o trong da day duoc khoang 1 gio, cac co bop hang
vi trd nén manh dan d¢ ddy thic dn xudng mon vi. Khi da day réng dan, ciac co bép
nhu dong di xa dan Ién thian da day d¢ don thic an vao hang vi roi xudng mon vi. Néu
truong luc co thdt mon vi binh thuong, méi séng nhu dong cua hang vi ¢ thé tong
khoang vai mililit vi trdp vao ta trang. Séng nay cing duoc goi la "bom mon vi" vi nd

¢6 tac dung bom thdc dn qua mon vi vao ta trang.
1.3.2. Vai tro cua co thit mon vi

Co vong mon vi day hon co tron vang hang vi gdp rudi dén gip hai lan. Co nay
luon O trang thai co truong luc nhe, do d6 con dugce goi 1a co thit mon vi. Vi co thit
moén vi ¢ trang thai co truong luc nhe nén moén vi thuong hé mé du dé nudc va céac
chit ban long di qua; thdc dn c6 kich thudc I6n hodc O thé rdn sé bi ngan lai. Mac
dd co cua co mon vi tang lén hay giam di la chiu su diéu hda cua than kinh va hormon

tu da day va tu ta trang.

1.4. PIEU HOA SU TONG THUC AN KHOI DA DAY

Toc do t0ng thic dn khoi da day dugce diéu hoa boi céc tin hi¢u than kinh va hormon

tu da day va tu ta trang.



1.4.1. Tin hiéu tir da day gém

- Nhing tin hi¢u than kinh: thic an lam cang da day sé kich thich day X va cac
phan xa than kinh ruét tai ché.

- Hormon gastrin do t€ ndo niém mac ving hang bai tiét.

Ca hai tin hicu nay lam tang luc "bom mon vi", dong thoi dc ch& co thdt mon vi dé
tong thuc dn khoi da day.

1.4.2.Tin hiéu tir ta trang

Khi ¢6 qua nhi¢u vi trdp di xudng ta trang thi ¢ ta trang sé ¢é nhing tin hicu diéu
hdoa ngugc am tinh (ca than kinh va hormon) dé€ lam giam luc "bom moén vi" va lam
tang truong luc co thit mon vi, do dé lam giam luong vi trap di xudng ta trang. Do la:

—Cdc phdn xa rudt-da day: Khi thic dn vao ta trang, khdi lwong va thanh phan cua
vi trdp sé khoi dong cac phan xa than kinh xudt phat tu thanh ta trang roi quay tro
lai da day d¢ lam cham hodc lam ngung sy tong thdc dn xudng ta trang.

Céc phan xa nay thuc hi¢n qua ba con duong: (1) truc ti€p tu ta trang dén da day
qua h¢ than kinh rudt trong thanh 6ng ticu héa; (2) qua cic soi cam giac dén hach
giao cam trudc cOt song roi theo cac diy than kinh giao cam dc ch¢ dén da day; (3)
qua cac day cam giac cia day X dén hanh nao roi dc ché cac tin hi¢u kich thich cua
day X d¢n da day. Céac phan xa rudt-da day ¢6 tac dung dc ché€ co bop nhu dong vung
hang vi va lam tang truong luc co that mon vi.

Céc y€u t0 lam tang cac phan xa rudt-da day la:

* Ta trang bi cang ra .

* DO acid cua thdc an trong t4 trang, khi pH cua ta trang giam dén 3,5 hodc 4 thi
cac phan xa rudt-da day bi kich thich rdt manh.

* Cac san pham phan giai caa protein va mo.

* Dich ¢ ta trang nhugce truong hoac uu truong.

— Cdc hormon cua td trang: Khi md va cac san pham phan giai protein di vao ta
trang, ching sé kich thich t&€ bao biéu mo cua ta trang va hdng trang bai tiét mot so
hormon. Cac hormon nay thco mau dén da day dé dc ché hoat dong ctia bom mon vi
va lam ting truong luc co thit mon vi. Cac hormon do la:

* Cholecystokinin (C.C.K.): dc ch€ canh tranh voi gastrin d¢é lam giam cuOng do
cua nhu dong vung hang vi.

* Secretin: 1am giam nhu dong vung hang, tac dung yCu so voi C.C.K.

* Peptid dc ché da day (G.LP.) licu cao cang dc ché co bop da day.
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2. BAI TIET DICH V1

Niém mac da day c6 rat nhicu tuyén: Céc tuyén ving tim vi va mon vi bai tit chat
nhay. Cic tuyén vang thin va ddy da day gom ba loai t& bao: t& bao chinh bai ti€t
pepsinogen, t& bao vién bai ti¢t HCI va y€u té noi, t& bao ¢d tuy€n bai ti¢t chat nhay.
Mot sO tuy€n bai ti€t vao mot khoang chung, khoang nay sé do ra bé mit niém mac
da day. Ngoai ra, nhing t¢ bao biéu mo bi€n ddi cua niém mac vung hang bai tict
hormon gastrin, c¢6 tac dung diéu hoa bai tiét dich vi.

- Tinh chat: dich vi tinh khiét la chét long khong mau, trong sudt, quanh, pH = 2-3.

- Thanh phan: dich vi gom co:

* Nhom men tiéu hda: pepsin, lipase, gelatinase.

* Nhom cac chdt vo co: HC, céc ion Na*, K, Mg"*, H*, CI', HPO, ', SO,

* Chit nhay " '

* Y¢u to noi.

2.1. SU BAI TIET HCI

Khi bi kich thich, t& bao vién bai ti€t 7%~

moét dung dich chita khoang 160 mmol HCI/l, &6 uyer’
pH = 0.8. O pH nay, ndong d6 H* gip ba
tricu 1an nong do H' cua mau dong mach.

T¢ bao vien chia nhiing kénh nho (Hinh 7 b0
5-2), cac kénh nay d6 vao long Ong tuyén da vin
day. Khi cic &€ bao nay dugc nhudm, cac

kénh bdt mau acid radt manh trong khi pH ¢
bén trong t€ bao la 7,0 dén 7,2. Dicu d6  Kénk nhs

ching to HCI duge san xuit ra ¢ cac kénh g b

nay roi do vao long Ong tuyén. Qua trinh tao ‘

HCI dién ra theo nhiing budc sau: (1) ion ‘)

CI" duoc van chuyén tich cuc tir bao tuong

cua t€ bao vién ra long kénh. DPong thoi ion Hinh 5-2. Vi cau tric niém mac da day.

Na® di tir Iong kénh vio té bao theo co ché

van chuyén tich cuc. Ca hai qua trinh nay sinh ra mot dién thé am 6 long kénh, vao

khoang tur -40 dén -70 mV. Chinh dién tich am nay gy ra su khué&ch tin thu dong cua

ion K* va mot it ion Na® ti bao tuong ra long kénh; (2) bén trong &€ bao, nudc dugce

phan ly thanh H' va OH". Ion H* duoc vin chuyén tich cyc ra 1ong kénh, dong thoi

ion K* dugc chuyén vio trong t& bao nhd bom H* K*- ATPase (ciing goi la bom proton).
Ngoai ra, ion Na* cang dugce van chuyé&n cha dong tir long kénh vao t& bao nhd mét bom Na
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ricng. Nhu vay hiu hét ion K va Na® khuéch tan ra kénh ¢ budc 1 sé dudgc tai hap
thu tro lai (& bao, va ion H' s¢ th¢ chd cho ching 6 long kénh; (3) CO, hodc duge
tao ra trong qua trinh chuyén héa cua t€ bao, hodc tu dich ngoai bao di vao t€ bao.
Duéi tdc dung cua men carbonic anhydrase (CA), CO, ket hgp voi ion OH d¢ tao ra
HCO,". Ton HCO; khuéch tdn vao dich ngoai bao dé trao doi voi CI'. Ton CI” di vao
t& bao roi tiép tuc duoc van chuyén tich cuc vao kénh. O kénh, CI k&t hop voi HY
dé tao ra HCI, hodc véi K' thanh KCI, va mot luong rat nho NaCl. Acctazolamid dc
ché CA nén ¢ tac dung lam giam nong do HCI cua dich vi; (4) Nude di qua t€ bao
vao kénh nho tac dung thdm thdu. Nhu vay dich bai tiét cudi cung 0 kénh chua HCI
vl nong do 155 mEg/l, KCI vii nong do 15 mEq/l va mot luong rat nho NaCl (Hinh
5.3).

2.2. SU BAI TIET VA HOAT HOA PEPSINOGEN

Pepsinogen 1a tien chat cua 3 loai pepsin trong dich vi dugce bai ti€t boi cic (&€ bao
chinh chia cac hat zymogen. Pepsinogen la dang khong hoat dong, nhung ngay khi
ticp xdc voi HCI, dac bict 1a khi ching ti€p xic voi pepsin da duge tao ra o trude
cong thém HCI, ching sé dugc hoat héa dé tro thanh pepsin. Trong qua trinh hoat
héa nay, phan ti pepsinogen ¢ trong tuong phéin ti 42.500 bi tach ra dé tao thanh
pepsin ¢ trong lugng phan ta 35.000.

2.3. SU BAI TIET CHAT NHAY

Céc tuyén mon vi bai tiét mot it pepsinogen va mot lugng rat 16n chit nhay dé bao

Dich ngoar bao 76" bas vién . Ao’ny kénk
COp-mm -~ | -COp - H,O
CA R / \

HCO; .- _] |_Hco; Co, + OH™  H* z H
K" K* K*Z K*

2 F—> H,0

Hinh 5-3. % d0 co ch€ bai 1i€t HCl & € bao vien:
—> :van chuyén tich cuc
- - - > :khu€ch tan,
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v¢ thanh da day. Ngoai ra trén toan bd bé mat cia niém mac, 0 giita cac tuyén, co
moét 16p céc (€ bao nhay. Cac t€ bao nay bai ti€t chit nhy quanh va kiem, khong hoa
tan, tao thanh mot 16p gel chat nhay day trén 1 mm bao phd niém mac da day dé bao
v¢ thanh da day cing nhu gép phan boi tron thic dn. Bat cit mot kich thich nao, du
rat nhe cua thdc an vao niém mac da day cing déu kich thich cic t& bao nhay bai tiét.

2.4. SU BAI TIET YEU TO NOI

Y&u 16 ndi do t& bao vién bai tiét cung voi HCL. Do d6 khi cac t€ bao vién bi pha
huy (vi du trong bénh vicm da day man tinh), bénh nhan khong chi bi v toan, ma
con bi bénh thiu méu dc tinh do thi¢u vitamin B, nén trong tiy xuong hong cau

khong chin duge. Y&u t8 ndi rdt cdn cho sy hap thu vitamin B, hoi trang.

2.5. TAC DUNG CUA DICH V]

2.5.1. Nhom men tiéu hoda

- Pepsin hoat dong trong méi truong acid ¢6 pH t8i thuan 1,6-3,2. Pepsin cét day
noi peptid gitta cac acid amin ¢é nhan thom (phenylalanin, tyrosin) voi mot acid amin
khac. Nhu vay dudi tac dung cta pepsin phan tu protein dugc cit thanh nhing chudi
polypeptid ¢6 kich thudc khac nhau, chu yCu la protcose va pepton. '

Ngoai ra pepsin con ¢6 tac dung ticu hoa cée sgi collagen 1a mot thanh phéan cia
mo lién k&t ndm gitta cac t€ bao cua thit. Chi khi cac soi collagen da dugce ticu hoa
thi cac men tiéu hoa moi thadm dugc vao thit va tiéu héa ching.

Pcpsin chi ¢6 tac dung ticu héa khoang 10 dén 20% protein caa thic an. Khi pH

1
cia mai truong cao hon 5, pepsin tro thanh khong hoat dong.

- Lipase cua dich vi c¢6 tac dung rat y€u. N6 ¢6 tac dung cdt lién két ester gitta
glycerol va acid béo cua nhiing lipid da nhd tuong héa (lipid caa sia, tring) thanh
monoglycerid va acid béo.

- Gelatinasc ti¢u hoda céc phan tu proteoglycan c6 trong thit.
2.5.2. Nhom cac chat vo co

Quan trong nhat la HCL. Tac dung cia HCI nhu sau:

- Tao pH cén thi¢t dé hoat héa pepsinogen

- Tao pH t6i thuan cho pepsin hoat dong

- Sat khuén: ticéu diét cac vi khudin co trong thdc an. Nhiing nguoi bai ti€t it HCI
dé bi nhiém khudn duOng ti¢u hoa.

- Thay phan cellulose cua thuc vat non.
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2.5.3. Nhom cdc chit nhdy

Cac chat nhdy gom nhiéu phén tu glycoprotein va mucopolysaccarid. Cac chédt nhay
tao thanh mot mang dai, kiém, bao phu toan bd niém mac da day dé bao v¢ niém mac
va thanh da day khoi tac dung an mon va tiéu hda cua HCI va pepsin. Binh thuong
su bai 1iét chat nhay va HCI, pepsin tuong duong véi nhau nén dich vi ¢6 thé tiéu hoa
duoc thic an nhung lai khong thé tu ticu hoa ban than da day. Khi bai ti€t chat nhiy
giam st niém mac da day dé bi an mon, gay hoi ching viem loét da day. Chat nhay

con ¢6 tac dung boi tron lam cho thdc an duge van chuyén dé dang.

2.5.4. Yéu t6 noi

Y¢&u t6 ndi do t& bao vién bai tiét. Do 1a mucoprotein, trong luong phan tua 53.000
dalton. Y&u (6 ndi ¢6 vai trd quan trong trong su hap thu sinh t6 B, ¢ hoi trang. Tai
day, yéu t6 ndi gin voi sinh t6 B, thanh mét phic hop roi phic hop nay duge hap

thu vao mau theo co ché am bao.

2.6. PIEU HOA BAI TIET DICH VI

Cac tuyén da day chiu su dicu khién cua dam r6i than kinh Mcissner. Do d6 ngoai
bia an dich vi vin dugc bai tiet tuy thé tich it va ham luong HCI, pepsin thap. DO la
dich vi co s hat duoc ti da day vao budi sang, trudc khi an.

Trong co thé toan ven, bai ti€t dich vi dugc diéu hoa bing co ché than kinh va co
ché hormon.

2.6.1. Co ché than kinh

. ‘

Chu ycu la day than kinh X. Day X phén nhéanh vao dam roi than kinh rudt (ddm
roi Meissner). Tu day c6 céac soi di dén cac tuyén da day; cing cé céc soi di dén cac
t€ bao bi€u md bi€n ddi cua niém mac vung hang bai ti€t gastrin (1& bao G). Khi bj
kich thich, cic tan cung hau hach cua day X bai ti¢t ra acetylcholin.

Acetylcholin gin véi receptor ¢ céc t€ bao cta tuyén da day lam cac tuyén tiang bai
ti€t dich vi, ca thé tich 14n ham lugng HCI va pepsinogen, dong thoi céc t& bao G
cang tang bai ti€t gastrin. Ngoai ra hé thin kinh rudt ciing c¢6 vai tro trong di¢u hoa
bai ti€t dich vi thong qua cic phan xa tai ché. Céac phan xa tai ché dién ra nhu sau:
kich thich tir niém mac da day thco cac day thin kinh huéng tam dén dam roi Meissner
cua hé than kinh rudt, roi theo cac soi day ly tam dén céc tuyén da day, hodc dén cac
t€ bao G d¢ gay bai tiét dich vi va gastrin.

Céc tin hiéu kich thich c6 thé xuit phat tu ban than da day nhu su cang cua da day
do thic an, hoac kich thich h6éa hoc (protcose, pepton, acid...). Cac tin hi¢u kich thich
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cang ¢6 the xudt phdt tir h¢ than kinh trung uong, ddc biét a vang dudi dbi, h¢ vien
(h¢ limbic) v.v. roi theo day X dén da day.

2.6.2. Co ché€ hormon

- Gastrin: do céac (€ bao bi€u mo bi€n doi cia niém mac vang hang (t€ bao G) bai
ti€t. Ngoai ra niém mac ta trang cang bai ti¢l gastrin khi thdc an acid (vi trdp) tir da
day vao (4 trang. Sau khi duogc bai tiét, gastrin s¢ theo mau dén kich thich cac tuyén
vung than va vung day da day gay bai ti€ét HCI va pepsin, nhung luong HCI dugc bai
ti¢t nhic¢u gdp 3-4 1an luong pepsinogen.

- Histamin: niém mac da day bai tiét licn tuc mot lugng nho histamin. Histamin lam
tang tac dung kich thich bai tiét dich vi acid cua gastrin va acetylcholin. Vi vay khi
dung thudce khang histamin nhu cimetidin thi ca acetylcholin va gastrin déu chi gay bai
ti¢t mot luong acid rat nho.

- Cac hormon tay thuong than (adrenalin, noradrenalin) lam giam bai tiét dich vi.

- Cortisol: lam tang bai ti€t HCI va pepsinogen, dong thoi lam giam bai tiét chat

nhdy. Do do dicu tri cortisol kéo dai ¢6 thé giy loét hodc chdy mau da day.
2.6.3. Tac dung cua su thirta acid 1én bai tiét dich vi

Khi do acid cua dich vi tang I¢n, co ché gastrin s¢ ngung hoat dong do hai nguyén
nhén.

- D0 acid qua cao lam giam hodc ngung bai tiét gastrin.

- Acid qué nhicu ¢6 thé gdy mot phan xa than kinh tc ché d€ lam giam bai tiét

i
dich vi.

Co ch¢ uc ch& nguoc nay dong vai tro rat quan trong trong viée bao v¢ da day
chdng lai dO acid qua cao, ¢6 thé din tdi loét da day. Ngoai ra, nd con ¢6 tic dung
duy tri mOt pH t6i thuan cho hoat dong cua cac men tiéu hoa cua da day (pH vao
khoang 3).

Hai co ch¢ than kinh va hormon khong hoat dong riéng ré ma bo sung cho nhau,
dicu hoa 1an nhau dé kich thich bai tiét dich vi.

D¢ thuan tién nguoi ta chia qué trinh diéu hoa bai ti€t dich vi thanh ba giai doan:
- Giai dogn diu (co ch€ than kinh) dién ra trudc khi thdc an vao da day (khi ta
nhin, ngui, ném hodc mdi chi nghi dén thidc dn) hoac trong khi dang an. Cang ngon
mi¢ng thi cudng do bai ti¢t dich vi cang manh. Su bai ti¢t dich vi 0 giai doan nay theo
co ché phan xa khong diéu kién va phan xa c6 dieu kién. Ca hai déu c6 dudng truyén
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ra la day X. Cac trang thdi tam ly cing anh hudng r6 rét dén bai tiét dich vi: gian da,
hin hoc lam ting (i¢t dich vi; s hai, lo du lam giam bai i€t dich vi va lam giam ca
Sy co bop cua da day. Lugng dich bai ti€t ctia giai doan nay chi€m 1/5 luong dich vi
bla an.

—Giai doan da day (co ché thin kinh va hormon): khi thic dn vao da day c6 kich
thich sy bai tiét lién tuc gastrin, dong thoi kich thich cdc phan xa than kinh rudt tai
ché va phan xa day X. Ca hai co ché ndy phdi hop v6i nhau lam cho dich vi dugc bai
tict lién tuc trong sudt thoi gian thac dn duoc luu git trong da day. Luong dich vi bai
ti¢t cua giai doan nay chi€m 2/3 luong dich vi mét bia an.

—Giai doan rudt (co ché€ than kinh va hormon): thdc dn vao rudt non lam cang ta
trang, dong thoi cac san phdm ti¢u héa protein (proteose, pepton) va HCI cua vi trap
s¢ kich thich niém mac ta trang bai ti€t mét lugng nho gastrin. Gastrin nay s¢ theo
mau dén kich thich cac tuyén da day vang thin va vung day bai tiét dich vi nhung s6
luong it.

Tuy nhién ciing c6 mot s6 y&u té cua rudt Gc ché bai tiét dich vi va tuy theo dicu
ki¢n chung ¢6 thé manh hon cac yéu t6 kich thich. Vi du khi vi trdp dugc téng qua
nhi¢u vao rudt non thi su cang cua rudt non cung vai su ¢é mat cua HCI, protcose,
pepton, v.v. s¢ khoi dong phan xa rudt-da day dé€ dc ché bai ti€t dich vi, dong thoi
kich thich niém mac t4 trang va héng tang bai ti€t hormon cholecystokinin, secretin,
G.LI.P. Cac hormon nay cing Gc ché bai tiet dich vi. Tac dung cua su dc ché nay la

l[am cham sy tong vi trap tu da day khi rudt non con dang chta day thic an.

3. SU HAP THU O DA DAY .

Kha nang hap thu cua da day rdt ycu vi niém mac da day khong ¢é nhung mao, va
khe ho gitta cac t& bao bi€u mo rit hep. Chi ¢c6 mot luong rdt nhd  nhing chit ¢6
do hoa tan cao trong lipid nhu rugu, hodc mot s6 thudc nhu aspirin 1a ¢6 thé duoc

hap thu ¢ da day.

4. KET QUA TIEU HOA O DA DAY

Nha céac hoat dong co hoc va héa hoc cua da day, thic dn duge nghién va tron lan
voi dich vi thanh mét chat ban 1ong goi la vi trdp trong dé ¢6 mot phan nho protein
dugc ticu héa do dang thanh proteose va pepton, mot phan tinh bot chin dugce ticu
hoa thanh maltose (dudi tac dung cua men ptyalin nudc bot), md hau nhu chua bi

phan giai.
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TIEU HOA O RUOT NON

O rudt non, thac dn dugc nhao trdon voi dich tuy, mat va dich rudt. Su tiéu hoa
thic an bit ddu ¢ mi¢ng va da day s¢ dugc hoan tat trong long rudt va trong céc t&
bao niém mac rudt non. Sau d6 cic san pham tiéu héa dugc hdp thu cung voi cac

vitamin, cac chat di¢n giai va nudc.

1. NHAC LAI VE GIAI PHAU

Rudt non gom ta trang, hdng trang va
hoi trang. O nguoi song, rudt non dai
280 c¢m trong d6 ta trang dai 22 ¢cm, hdng
trang va hoi trang dai 258 cm (hdng trang

chiém 2/5). Doan dau cua ta trang goi la Moch bseh

hanh ta trang, do thuong xuyén chiu su huyés trumg tim
tan cong cua HCI tit da day dua xudng
nén doan nay rdt dé bi loét. Day chiing
Treitz la ranh gioi gitta ta trang va hdng
~ trang. Su phan chia thanh hdng trang va
hoi trang chila quy udc vi thuce t€ khong
¢6 mot ranh gidi giai phiu nao gita hai
doan nay.

Niém mac rudt-non chia nhing hach
bach huy¢t don ddc, nhung 6 hai trang,
cac hach bach huyét tu tap thanh tung
dam goi 1a cdc mang Peyer. Trén toan

bo rudt non ¢6 nhiéu tuyén rudt hinh
Ong, goi 1a hom Licberkiihn (Hinh 5-4).
Riéng o t4 trang con co thém nhiing

Hink 5<. Nhung mao va (€ bao biéu mo.

tuyén ta trang hinh Ong nang cudn lai

goi 1a tuyén Brunner. Niém mac rudt non ¢6 nhi¢u nép gdp hinh van. Ban than niém
mac dugc bao phu bling nhing nhung mao. M&i mm? niém mac ¢6 khoang 20 dén 40
nhung mao. Mdi nhung mao 1a mot ché 16i 1én hinh ngon tay, dai khoang 0,5 - 1 mm,
dugc bao phu bai mot 13p t& bao bi€u md hinh cot. Trong nhung mao cé6 mét mang
ludi mao mach va mach bach huyét. Bo tu do cua céc t&€ bao biéu m6 cua nhung mao
lai chia thanh nhang vi nhung mao lam tidng dién tich hdp thu cia rudt non vao khoang
250 dén 300 m? Mait ngoai mang (€ bao biéu mé chda nhiéu men tiéu héa nhu
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disaccaridasc, peptidase, va cac men phan hiy acid nucleic. Cac 1€ bao rudt sé bi roi
vao long rudt va nhanh chéng dugc thay thé. Téc do luan chuyén cua (& bao rudt la
1-3 ngay. Su "bai tict" protein do (€ bao roi vao long rudt kha Ion, vao khoang 30 g/ngay.

2. HIEN TUQONG CO HOQC

Nhiing van dong cda rudt non bao gom: van dong lic lu, co bop phan doan, co bép

nhu dong va van dOng cua nhung mao.

2.1. VAN PONG LAC LU

Van dong lic lu 1a nhitng van dong lam cho cac doan rudt dai ra va ngdn lai voi
tan s6 khoang 10-12/phit. Cu dong nay cd tac dung khudy thic dn chid khong day thic

an vé phia trudc.
2.2. CO BOP PHAN DOAN (Hinh 5-5)

Khi mdt phan cua rudt non bi thic dn (goi 1a nhd trap) lam cing ra, thi su cang
thanh rudt s¢ kich thich gy ra cac co bop dong tam & nhiing khoang nhat dinh doc
theo rudt non. Chiéu dai cua mbi doan co bop vao khoang 1 cm. Nhu thé médi co bop
gdy ra mOt su phan doan cua rudt va chia rudt non thanh nhitng doan nhu hinh anh
mOt chiéc xuc xich. Khi mot co bop phan doan gian ra, mot co bop mai lai bit dau
tai nhang diém mai, ¢ gida cic co bop trude. Nhu vdy nhing doan trudc co thi nay
gian ra va nhiing doan trudc dang gian thi nay co lai. Nhitng co bop phéan doan ¢o tac
dung "bam" vao nha trdp véi tan s6 khoang 8-12 lan/phut dé thic ddy su nhao tron

i

cta thdc dn vai cic dich ¢ rudt non.

@ b o 33
= oy e

Hinh 5-5. Co bop phén doan cuia rudt.
2.3. CO BOP NHU PONG

Co bop nhu dong khong chi xday ra ¢ rudt non ma con O thuc quan, da day, rudt
gia va w1 cung. Khi thanh rudt bi cang ra, mdt co bép vong (co bép nhu ddng) dugc

tao ra O phia sau diém bi kich thich va van dOng doc theo rudt vé phia hdu moén voi
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t6¢ do khoang 2-25 cm/giay. Cac song nhu dong khac nhau vé cuong do va chicu dai
quang duong ching dich chuyén duge. Binh thudng céc séng nhu dong rit yéu va
thudng tat sau mot quang dudng khoang 3-5 c¢m, rit him khi di xa hon 10 cm. Vi thé
van dong cua nhd trdp trong rudt non rat cham, chi vao khoang 1 cm/phat. Nhu vay
thoi gian d¢ nhi trdp duoc chuyén tit mén vi dén van hdi-manh trang 1a tir 3 dén S
gio.

Co bop nhu ddng cua rudt non rit tang sau bita an, mot phan do nha trdp di vao
td trang kich thich cac phan xa thin kinh ruot tai chd, mot phin do cac phan xa da
day-rudt dugc khoi dong do su cing da day va duoc truyén qua dam roi Auerbach ti
da day di doc xudng thanh rudt non. Ngoai ra, mo' sé hormon cing anh huéng dén
nhu dong rudt nhu gastrin, cholecystokinin, insulin, serotonin. T4t ca cac hormon nay
dugc bai tiét trong cac giai doan ti¢u hda thdc dn va ¢ tac dung lam ting van dong

rudt non. Nguoc lai secretin va glucagon dc ché€ van dong rudt non.

2.4. VAN PONG CUA NHUNG MAO

Mot s soi co tron caa lop co duéi niém mac di vao cic nhung mao lam cho cac
nhung mao co bop theo nhip mot ciach hing dinh: ngin lai, dai ra, roi ngin lai... Van
ddng cua nhung mao cing chiu anh hudng cua mét hormon duong tiéu hdéa 1a villikinin.
Vién dong cua nhung mao [am cho dich bach huyét chay ti 6ng bach huy€t trung tim
vao hé bach mach.

Su van dong cua rudt non chu yéu chiu su diéu hoa cia hé than kinh rudt (dam
roi Auerbach) va tuong doi doc 1ap voi nhiing day than kinh tu ngoai dén rudt. Kich
thich day X lam tang van dong cia nhung mao mot cach'tam thoi. Kich thich giao cam
lam cdc nhung mao trd thanh bat dong. Cit day giao cam khdong anh hudng dén van
dong cua rudt. N€u rudt bi cing qua muc hodc n€u phic mac bi kich thich thi cac

phan xa giao cam sé dc ché nhu dong rudt.

3. SU BAI TIET DICH

3.1. DICH TUY

Tuyén tuy 1a mot tuyén pha, ¢d cdu tric bén trong gidng cdu tric cua tuyén nudc
bot. Cac ti€u dao Langerhans cua tuy bai tiét insulin, glucagon. Céc nang tuy bai tiét
cac men tiéu hoa, cac 6ng nho bai ti€t mot lugng 16n dung dich bicarbonat. San phdm
hén hop cua tuyén tuy ngoai tiét chay vao éng Wirsung. Ong nay ndi v6i Sng mat chu

0 bong Vater, rdi d6 vao ta trang qua co that Oddi.

339



3.1.1. Thanh phan va tac dung cta dich tuy

Dich tuy 1a mOt dich kiém do chida mot luong 16n bicarbonat. Mat va dich rudt cing
la dich kiem. Ci ba loai dich nay s¢ trung hoa acid cua dich vi, lam cho pH cua t4
trang la 6,0-7.0. Khi dén gin héng trang, nhi trdp gin nhu trung tinh nhung hiém khi

trd thanh kidm. Dich tuy chda cic men tiéu héa protein, gluéid va lipid.

Cdc men tiéu hoa protein  bao goém trypsin,chymotrypsin, carboxypolypeptidase. Ca
ba men nay déu dugc bai tiét dudi dang ticn men khong hoat dong 1a trypsinogen,
chymotrypsinogen, procarboxypolypeptidase. Khi vao dén ta trang, dudi tac dung cua
men enterokinase cia té trang, mG! s6 phan i trypsinogen duoc hoat héa thanh trypsin.
Trypsin nay s¢ ti€p tuc hoat hoa cac phan tu trypsinogen khac. Mot khi duge hoat
hoa, trypsin s¢é xuc tic cho su hoat hda cua chymotrypsinogen thanh chymotrypsin va
procarboxypolypeptidase thanh carboxypelypeptidase. Trypsin va chymotrypsin phan
giai proteose, pepton va cac chudi polypeptid thanh nhiing chudi polypeptid nho hon.
Carboxypolypeptidase ¢t rdi cic acid amin (U cdc tan cung carboxyl cua cac chudi
polypeptid. Dudi tiac dung cua cdc men tiéu protein cua dich tuy, chi mdt fugng nho
protein dugc ticu hoa hoan toan thanh céac acid amin. Phén con lai 6 dang dipeptid,
tripeptid va mdt it polypeptid.

Cdc men tiéu hoa glucid: Dich tuy ¢6 men a-amylase cdu tric giong nhu men ptyalin
cua nudce bot nhung tac dung manh hon nhic¢u lan. a-amylase dich tuy tiéu hda ca tinh
bot chin va sOng thanh duong maltosc va mot it polymer cua glucose nhu maltotriose,
dextrin.

Cdc men tiéu hoa lipid: Hau hét mo trong thic dn {4 mo trung tinh (triglycerid).
Trong thic an thong thuong cing ¢ mdt luong nho phospholipid, cholesterol va ester
cholesterol.

Budc dau cia ticu hoa md la lam v cac hat cdu md thanh cac hat ¢o kich thudc
rat nho dé cho cac men tiéu héa mo ¢d the tac dung 1én bé mit cua cic hat md do.
Quaé trinh nay dugc goi la sy nha tuong hdéa mo dudi tac dung cua mudi mat va lecithin.
Tac dung nay giong nhu tac dung cua nhic¢u chat tay (detergent) duoe dung rong rai
trong cic hd gia dinh dé lam sach mo.

Mbdi khi duong kinh cua cic hat cdu mod giam di mot nua thi toan bd be mat cua
mo tang Ién hai lan. Nghia la tong di¢n tich bé mit cua cdc hat md trong nha trap t
I¢ nghich voi duong kinh cua cdc hat d6. Qud trinh nhi tuong hoéa lam cho dién tich
bé mat cua md tang 1én khoang mot ngan lan.

Céc men lipasc la nhing hop chat hoa tan trong nudc nén ¢ thé tan cong cac hat

cdu mo trén b¢ mit cua ching. Vi vay ta ¢o thé hiCu tai sao mudi mat lai ¢o vai tro
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quan trong trong tiéu héa mo.

- Lipasc cua dich tuy .la men ticu hda md trung tinh quan trong nhat. Dich tuy co
moét lugng 10n lipase du dé tiéu héa toan bd mé trung tinh. Dudi téc dung cua lipase,
md trung tinh duge phén gidi thanh cic acid béo, monoglycerid va mot luong nho
diglycerid.

- Men cholesterol ester hydrolase thay phan cholesterol ester d€ giai phong céc
acid b¢o. Men phospholipase A (duge hoat hoa dudi tac dung cia trypsin) thuy phéan
lecithin (Ia mOt phospholipid c6 trong méat) thanh lysolecithin va acid béo. Lysolecithin
gay ton thuong mang t€ bao. Do d6 mot trong nhitng nguyén nhan cua viém tuy cdp
la do su hoat héa men phospholipasc A trong Ong tuy, men nay thuy phan lccithin
thanh lysolccithin. Chat lysolecithin pha v cac mo tuy va gay hoai tu cac moé md xung

quanh.
3.1.2. Su bai tiét cdc chit tc ché trypsin

Trypsin va cac men khéc c¢o thé tiéu héa ban than tuyCn tuy nén cic men ticu
protecin caa dich lg); chi tré nén hoat dong khi ching da dugc bai tiét vao rudt non.
Ngoai ra, cidc t€ bao bai ti€t men tiéu protein vao cac nang tuy cing dong thoi bai
tict chat dc ché trypsin. Chat ndy dugc chua trong bao tuong xung quanh céc hat
zymogen. Nhu vy né ngin can su hoat hda cua trypsin & bén trong cic t€ bao bai
tic¢t, trong cdc nang va cac Ong tuyén tuy. Vi trypsin hoat héa cac men ti¢u protein
khéc cla tuy va hoat héa ca phospholipasc A nén chit Gc ché€ trypsin ciing ngin can
su hoat hoa tiép thco cua cac men nay.

Khi tuy bi ton thuong ning hodc khi mot éng tuy bi tic nghén, mot luong 16n dich
tuy sé tap trung O vung tuy bi tdn thuong. Khi d6 tac dung cta chat dc ché trypsin bi
lan at, cac men tiéu protein va men phospholipase A cua dich tuy nhanh chong dugc
hoat hda sé ticu hda toan bo tuyén tuy trong vai gio. D6 1a bénh viém tuy cap c6 thé

gdy ti vong do kém theo shock hodc ddn dén suy tuy.
3.1.3. Su bai tiét ion HCO; va nudc

Cic men ticu hoa coa tuy 12 do cic nang tuy bai ti€t. Nudc va ion HCO,  la do cac
t¢ bao biéu mo cua dng tuyEn tuy bai ti€t. Su bai ti€t ion HCO, va nudc dién ra nhu
sau: (1) CO, khu€ch tan ti méu vao t€ bao bicu mo; tai day, dudi tic dung cia men
CA, CO, két hop v6i nudc tao thanh H,CO,, H,CO, phan ly thanh H* va HCO,, roi
HCO;  duoc van chuyén tich cuc vao long 6ng; (2) ion H' tr € bao vao mau dé trao
déi véi ion Na* tit mau vao t& bao theo co ch& van chuyén tich cuc. Sau d6 Na® duoc

khuéch tan tu t& bao vao long 6ng; (3) su van chuyén cua HCO, va Na® tir mau vao
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Maiy & b oAr;y tuyer /y Lang dng
Na* Nato Na* |
SO} - w
H H* P HCO; —+——  HCO;
HCO, |
fea |
H.O |
+ |
€Ol ——->co,
HO-t+——-———————— — — — ~ - H,O

Hinh 5-6. S dO vE sy bai 1i€1 dung dich bicarbonat cba 1€ bao dng cia uyén tuy.
—>: van chu_vC"n tich cuc

- - ->:van chuyén thu dong,
long Ong sinh ra mot bac thang tham thau d¢ kéo nudc vao long 6ng tuyén tuy. Nhu

vay tao ra dung dich bicarbonat ¢ tuyén tuy.
3.1.4. Diéu hoa bai tiét dich tuy

Dich tuy dugce bai tiét theo co ché thin kinh va thé dich (hormon).

- Co ché thin kinh: kich thich diy X hodc kich thich h¢ than kinh rudt thi céc tan
cung cholinergic s¢ giai phong ra acctylcholin. Acetylcholin cha y€u kich thich cic (&

. H
bao nang va it tac dung Ién céc (€ bao Ong tuyén tuy. K&t qua 1a mot luong 16n men
ticu hoa dugc bai tiét nhung dich thi rat it. Khong co dich, cac men tam thoi bi gia
lai trong cdc nang va Ong tuyCn cho dén khi dich duge bai tict du dé dua ching vao
ta trang.

- Co ché hormon: su bai ti¢t dich tuy cting chiu su di¢u hoa cua cac hormon gastrin,
cholccystokinin (CCK) va sccretin.

+ Gastrin: khi thdc an vao da day, niém mac vung hang bai tiét mot lugng lon
gastrin. Gastrin thco mau dén kich thich nang tuy bai ti€t cac men tiéu héa nhung rat
it dich.

+ Cholccystokinin: khi thic an tu da day xudng (4 trang, su ¢cé mat cua proteosc,
pepton, cidc acid béo mach dai, HCI sé kich thich céc t€ bao niém mac ta trang va
phin trén cia hdng trang bai ti€t cholecystokinin. Cholecystokinin theo méau dén kich

thich cdc nang cua tuyén tuy bai ti€t cac men tiéu hoa.
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Cholccystokinin ¢6 tac dung quan trong trong vi¢e kiém sodt su bai it cac men
ticu hoa cua tuyén tuy.

+ Scceretin: do cac t€ bao S cua niém mac 1a trang va phan trén hdng trang bai tict
dudi dang ticn men chua hoat dong la prosceretin. Khi HCI cua vi trap di vao ta trang,
nG s€é kich thich su gidai phong va hoat hda sccretin. Sceretin theo méau dén kich thich
tuyCn tuy bai tict mét luong dich 16n chida nhicu ion HCO, (145 mEq/l) nhung rat it
¢nzym.

Su bai tiét sceretin diac biét quan trong vi hai ly do:

* Khi pH rudt non giam xudng 4,5 thi niém mac rudt non bit déiu bai tiét secretin.
Su bai ti¢t rat tang khi pH giam xudng va khi acid chuyén dan tir (4 trang xudng hong
trang. K¢t qua la dich tuy duoc bai tict chia rat nhiéu ion HCO,, bicarbonat phan
ung vOi HCI theo phan dng sau:

HCI + NaHCO, — NaCl + H,CO,

H,CO, s¢ phan ly thanh CO, va H,O, CO, dugc hip thu vao méau va bai xuat qua
phoi, dung dich NaCl trung tinh o lai ta trang. Bing cach dé HCI cua vi trdp cua ta
trang s$¢ bi trung hoa va hoat tinh ticu héa cua dich vi bi ngin chan. Day la co ché
bao v¢ chu y€u chdng lai su phat trién cua loét ta trang.

* Bicarbonat cia dich tuy tao pH thich hop cho cée men tiéu hoa cua tuy. Cic men
nay ¢6 tac dung (3i da trong moi trudng hoi kiém hodc trung tinh, pH caa dung dich
NaHCO, la 8,0.

3.2. DICH MAT
3.2.1. Su bai tiét mat

Gan bai ti¢t mat qua hai giai doan: (1) dau tién cac t& bao gan san xuat ra mat goi
la "mat dau" chda mot luong 16n acid mat, cholesterol va cac thanh phan hitu co khac.
Mat dau duoc bai tiét vio cac Sng mat rit nho nim giita cac (€ bao gan cua cac be
gan; (2) mat diu chay v& vach lién thay, tai ddy cac dng mat nho d6 vao nhiing 6ng
mat tan roi vao nhing dng mat ngay cang ldn hon, cudi cung dén éng gan va 6ng mat
chung. Tu Ong mat chung, mat chay truc tiép vao ta trang hodc qua Ong tdi mat dé
vao tich trir trong tai mat. Trong qua trinh chay qua nhiing 6ng mat nay, mat dau duoc
b sung thém dung dich NaHCO; lam cho khai luong toan phan cua mat tang gap
doi. Su bai ti¢t bd sung i do tac dung kich thich cua sccretin. Nhu vay bicarbonat cua

dich mat sé cung voi dich tuy lam trung hoa acid cua da day.
3.2.2. Dy trd mat trong tai mat

Mat duogc bai tiét lien tuc boi (& bao gan va duge chia trong tdi mat cho dén khi
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ta trang can dén. Thé tich t3i da cua tdi mat vao khoang 20 dén 60 ml, thé ma luong
mat duoc bai ti€t trong 12 gio 12 450 ml vin c6 thé duoc du trir trong tai mat 1a vi
nudc, Na*, CI' va cac chat dién giai khac, dugc niém mac tai mat hap thu lién tuc, do
d6 céc thanh phan khac cia mat nhu mudi mat, cholesterol, lecithin, bilirubin duoc co
dac trong tui mat. Su hap thu cia nudc va cic chdt dién giai 1a do su van chuyén tich
cuc cia Na’ ‘qua t€ bao bi€u mo tai mat. Binh thuong mat dugc co dac khoang 5 lan,
kha nang c6 dac t6i da co thé i 12 dén 20 lan.

3.2.3. Thanh phan cua méat

Thanh phan cua mat 6 gan va & trong tii mat khac nhau (Bang 5-1). Ta thay thanh
phan cht yéu cua mat 12 mudi mat (chi€ém khoang 50% cac chat hoa tan cia mat).
Ngoai ra trong mat con c¢d bilirubin, cholesterol, lecithin va cac chat dién giai. Trong
qua trinh ¢6 dac ¢ tai mat, nudc va phin I6n céac chat dién giai (tri ion Ca™) duoc
tai hap thu boi niém mac tdi mat. Mudi mat, cholesterol, lecithin dugc cé dac 6 tui

mat (Bang 5-1).

Rdng 5-1. THANH PHAN CUA MAT

344

Thanh phan Mat 6 gan Mat trong
tai mat
Nudc 97,5 g/dl 92 g/d]
Mu6i mat 1,1 g/dl 6 g/dl
Bilirubin 0,04 g/dl 0,3 g/dl
Cholesterol 0,1 g/l 0,3-0,9 g/di
Acid béo 0,12 g/dl 0,3-1,2 g/dl
Lecithin 0,04 g/dl 03 g/dl
Na* 145 mEq/l 130 mEq/I
K* 5 mEy/l 12 mEq/l
Ca™ 5 mEg/l 23 mEg/l
cr 100 mEg/l 25 mEq/l
HCO, 28 mEq/l 10 mEg/l




3.2.4. Sy bai xuidt mat

Mat dugc bai xuat tu tdi mat vao ta trang nho su co bop cua tdi mat va su gian ra
cua co vong Oddi.

Bai xudt mat duoc dicu hoa theo co ché than kinh va hormon.

- Co ché than kinh: kich thich cac soi than kinh cholinergic cua day X va h¢ than
kinh rudt s¢ lam cac sgi nay bai ti€t acetylcholin. Acetylcholin sé lam tai mat co bop.

- Co ch¢& hormon: khi thdc an vao ta trang, su ¢6 mat cua md trong thuc an sé kich
thich niém mac ta trang va phan trén hdng trang bai ti€t hormon cholecystokinin.
Cholccystokinin lam tai mat co bop theo nhip, dong thoi lam gidn co vong Oddi do
d6é mat dugce bai xuat vao ta trang. Co vong Oddi cing dugce gian ra dudi tac dung cua
nhu dong rudt. Khi song nhu dong di qua thanh ta trang, pha gidn cia mdi song nhu
ddng lam gian co thanh rudt dong thoi lam gian co vong Oddi. K&t qua la mat di vao
ta trang dudi dang nhiing tia dong bd véi cac song nhu dOng cua ta trang.

Nhu vay, bai xuat mat chd yCu do tac dung cua cholecystokinin. Khi khong ¢ md
trong thdc dn, su bai xuit mat rat yéu. Khi ¢c6 mot lugng mo thich hop, su bai xuit

mat dugc hoan tat trong vong mét gio.
3.2.5. Tac dung ctia mudi mat

Céc t& bao gan tao ra khoang 0,5 g mudi mat mbi ngay. Tién chat cia mubi mat la
cholesterol (do thic dn cung cdp hodc duoc tdng hop trong cac té€ bao gan trong qua
trinh chuyén hda md). Cholesterol duoc chuyén thanh acid cholic hodc acid chonode-
soxycholic véi luong biang nhau. Cic acid nay gan voi glycin va véi taurin d€ tao ra
acid glycocholic va acid taurocholic. Mudi cua cac acid nay duoc bai ti€t vao mat.

Chic nang cia mudi mét trong ong ticu hoa:

- Nhi tuong héa md: mudi mat lam giam sic cdng bé mit cua cac hat ma, khi dé
nhiing ct dong lic lu cua rudt sé lam vo nhiing hat cdu md thanh rat nhiéu hat ¢6
kich thudc rat nho, dé cac men lipase ¢6 thé tac dung trén bé mat cac hat mo do.

- Mudi mat giap cho su hap thu cua céc acid béo, monoglycerid, cholesterol va cic
lipid 0 rudt non bing cach: mudi mat cung vai lipid tao ra nhiing phic hop rat nho
goi la cac hat mixen (micelle). Cac hat mixen cd thé hoa tan trong nudc nhd cac nhém
ua nudc cua mudi mat. Lipid duge van chuyén dudi dang cac hat mixen dén ditm ban chai
cta & bao bidu mé niém mac rudt, roi duoc hiap thu. Néu khong ¢6 mudi mat trong
rudt non, trén 40% lipid bi mat theo phan, bénh nhan bi thi€u hut chuyén -héa do mat

mao.
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3.2.6. Tuan hoan rudt-gan cua mudi mat

O hoi trang, khoang 94% mudi mat duoc tai hip thu tich cuc qua niém mac ruét
réi theo tinh mach cta vé gan. Tai day toan bé mudi mat duge hdp thu vao cac té bao
gan, roi lai duoc bai tiét vao mat. Biang cach nay, 94% mudi mat duoc dua tro lai mat.
SO lugng nho mudi mat dao thai theco phan sé dugc thay thé boi nhitng mudi mat mai
duoc tao ra lién tuc O gan. Su tai tudn hoan cua mudi mit duoc goi 1a tuan hoan
ruQt-gan.

Luong mat duoc bai tiét 0 gan phu thudc rat nhicu vao luong mudi mat trong tuan
hoan rudt gan: luong mudi mat trong tudn hoan rudt gan cang 16n (binh thuong vao
khoang 2,5 g) thi kha nang bai ti€t mat cua gan cang 16n. An mot luong 16n mudi mat
¢d th¢ lam cho lugng mat bai tict tang thém vai tram mililit mdi ngay.

Ngoai ra su bai ti€t mat cang chiu sy dicu hoa cia hormon sceretin, Vai gio sau
bita an, su bai ti¢t mat ¢ thé tang gip doi do tic dung cua sceretin. Nhung scercetin
chi kich thich t¢ bao biCu mo cia Ong mat bai ti¢t dung dich bicarbonat chi khong

kich thich (¢ bao nhu mé gan san xudt mat dau.
3.2.7. Su bai tiét cholesterol va su hinh thanh so6i mat

Cac (¢ bao gan san xudt mudi mit tu cholesterol. Trong qué trinh bai ti¢t mudi
mit, khoang 1/10 cholesterol cing duge bai tiét theo mat (khoang 1-2 g mot ngay).
Trong mat, cholesterol khong ¢6 chac niang gi, né don gian chi la mot san pham phu
trong qué trinh san xuét va bai ti€t mudi mat.

Cholesterol khong hoa tan trong nudc, nhung mudi mat va lecithin cia mat sé két
hop vai cholesterol tao thanh cac hat mixen ¢6 thé hod tan trong nudc. Khi mat duoce
¢O dac trong tai mat, mudi mat, va cac lecithin duge ¢o dic cung voi cholesterol va
gitt cholesterol trong dung dich.

Trong mot sO dicu kién bat thuong, cholesterol ¢6 thé bi két tua va tao ra soi mat.
Céc nguycn nhan gay két tua cholesterol la:

- Su hap thu qua nhi¢u nudc, qua nhitu mudi mat va lecithin ra khoi mat.

- Su bai ti€t qua nhitu cholesterol vao mat

- Céac (¢ bao biCu mo6 cua td4i mat bi viém.

Luong cholesterol trong mat phu thudc vao luong md dn vao mdi ngay bai vi cac
t&€ bao gan tong hop cholesterol nhu mot trong nhitng san pham cia chuyén héa md
trong co thé. Do do nhiing nguoi dn qua nhicu md trong mot thoi gian dai c6 thé bi
sOi mat. Ngoai ra khi cic t€ bao biéu mo cua tdi miat bi viém man tinh, sé lam thay

ddi nhitng dic tinh hdp thu cta niém mac t4i mat. Su hidp thu qua nhiéu nudc, mudi
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mat, lccithin, 1a nhitng chat can thi€t d¢ gitt cho cholesterol & dang hoa tan, s& lam cho
cholesterol bat dau k&t taa, tao thanh nhicu tinh thé cholesterol ¢ bé mat niém mac

bi vicm hodac trén nhiing hat bilirubin k&t tua, dan dan soi mat dugc hinh thanh.

3.3. DICH RUQT
3.3.1. Thanh phéan va tac dung cua dich rudt

Rudt non ¢6 hai loai tuyén rudt: tuyén Brunner va cac hoc Licberkiihn.

— Tuyén Brunner khu tri 0 doan diu ta trang, tit mon vi dén co vong Oddi la noi
dich tuy va mat d6 vao ta trang. Cac tuyCn Brunner s¢ bai ti¢t chit nhay khi:

* Thiuc an kich thich vao ni¢ém mac ta trang

* Kich thich cua day X

* CO mat cua hormon tiéu héa, dac bi¢t [a secretin.

Tuy¢n Brunner bai ti¢t chit nhay d€ bao vé thanh ta trang khoi tac dung ti¢u hoa
cua dich vi.

Cac tuyén Brunner bi tc ché boi cac kich thich giao cam. Nhu vdy c6 nghia la kich
thich giao cam lam cho hanh ta trang mat co ché bao v¢, do Ia mOt trong nhiing y¢u
(& 1am cho hanh ta trang dé bi loét.

- Cdc héc Lieberkiihn khu tra trén toan bo be

mat cua rudt non. \
D¢ la nhiing héc nho ndim gita cac nhung mao 7¢ bao 5’
cua rudt (Hinh 5-7).
Cac t€ bao biéu mo cua hoc Licberkiihn bai tiét (/ T2 B35 b1és) mit
dich ruot ¢6 thanh phan gidng nhu dich ngoai bao, )
voi luu lugng khoang 1800 mi/ngay, pH cua djch ¥
vio khoang 7.5-8. \

Co ¢h¢ bai ti¢t dich rudt nhu sau: cic ion CI

72 'bao Poneth

dugce bai tict tu t¢ bao vao hdc Licberkiihn theo
co ch& van chuyén tich cuc; ion Na* khuéch tan  Hinh 5-7.Vi cdu tnic niém mac rudt non,
thu dong thco CI'. Ion HCOj; cing dugc bai tiét
tich cuc tu 1€ bao vao héc Licberkuhn. Tét ca cac ion nay gay ra mot lyc tham thau
kéo nudc vao trong héce. Dich rudt nhanh chong dugce tai hap thu vao mau qua cac
nhung mao rudt, dong thdi nudc cua dich la phuong tién dé hap thu céac chat wu long
rudt vao mau khi nha trap ti€p xuc voi nhung mao.

Déc 16 cua vi khuidn ta lam cho t6c¢ do bai tiét dich vao hoc Lieberkuhn tang 1én

rat manh do né lam tiang qua trinh van chuyén tich cuc coa ion CI” vao hdc. Trong
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ngay dau tién, bénh nhan c6 thé mit tir 5 dén 10 lit dich khoi Ong tiéu héa. Su mat
nudc gay shocltudn hoan va bénh nhan c6 thé chét trong vai gio.

Céc bénh nhi€m khudn duong ruét khic do vi khuin ruét gia, truc khuén ly... cing
¢6 triéu chdng ia chay do cac vi khudn nay lam tang qua trinh van chuyén tich cuc
cua Cl.

Cdc 1€ bao biéu mé cua niém mac rudt dic biét 1a cac t&€ bao bi€u mé ciua nhung
mao cing chua mdt s6 men tiéu héa nhu:

* Cac peptidase cit cac peptid thanh céc acid amin.

* Cac men tiéu héa chuyén disaccarid thanh monosaccarid nhu maltase phan giai
maltose thanh duong glucosc; saccarasc phan giai saccarosc thanh glucose va fructose;
lactase phan giai lactose thanh glucose va galactose.

* Mot it lipasc rudt non phan giai mo trung tinh thanh glycerol va acid béo.

Cic men tiéu hda nay thuong khu tri ¢ diém ban chai cua t€ bao bi€u mo. Ching
sé xuc tic cho qua trinh thuy phan cia thdc an ¢ mat ngoai cua vi nhung mao thanh
nhiing san pham c6 thé hdp thu dugc roi qua t& bao biu mod vao mau.

Céc t&€ bao biéu m6 ndm siu trong hoc Lieberkiihn lién tuc phan bao. Céc t€ bao
mdi duge tao thanh sé van dong doc theo mang day dé di dan lén dinh nhung mao.
Tai day chung bong ra va roi vao dich ruot. Chu ky sdng cua mot té bao biéu mo

khoang 5 ngay.
3.3.2. Diéu hoa bai tié€t dich rudt

- Co ché thin kinh: su ¢ mit cua thdc an trong,rudt non sé giy ra cac phan xa
thin kinh ruét tai ché dé kich thich bai ti¢t dich rudt. Luong nha trdp cang [6n thi
luong dich duoc bai ti€t cang nhiéu.

- Co ché hormon: secretin, CCK kich thich bai ti¢t dich ruét.

4. KET QUA TIEU HOA 6 RUOT NON

Nho cac men tiéu héa cua dich tuy, dich rudt va mudi mat, céc thdc an la protein,
lipid va glucid dugc tiéu hoéa thanh nhitng san phidm cudi cung c¢6 thé hip thu duoc
la cac acid amin, monosaccarid, acid béo va glycerol.

5. SU HAP THU 6 RUOT NON

Luong dich duoc hdp thu hang ngay vao khoang 8-9 lit bao gom cac dich ti¢u hoa

(7 1) va dich cia thdc an (1,5 1). Khoang 7,5 | dich dugc hap thu & rudt non, con lai
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1.5 I qua van hoi manh trang d& xudng ruot gia. Su hdp thu xdy ra chid yéu & rudt non
vi nhitng ly do sau:

- Di¢n tich hdp thu 6 rudt non rat 16n (tir 250 dén 300 m?%) nho cdu tao dic bi¢t
cua ni¢m mac rudt non; cac nép gdp hinh van, nhung mao, vi nhung mao lam tang
di¢n tich hdp thu cta niém mac rudt 1én nhiéu 1an.

- Chi 0 rudt non céac chat dinh dudng moi duoc tiéu héa triét dé€ thanh nhing san
phdm cudi cung c6 thé hip thu dugc.

Su hap thu thic an xay ra theo co ché khuéch tan va vin chuyén tich cuc.

5.1. HAP THU CAC CHAT DINH DUONG
5.1.1. Hap thu glucid

Glucid duoc hip thu cht yéu dudi dang monosaccarid va mot phan rat nho dudi
dang disaccarid.

Cac monosaccarid duoc hap thu theo co ché€ van chuyén tich cuc thd phat (dong
van chuyén vai Na®) va khuceh tan duoge tiang cuong (facilitated diffusion, con dich la
khuéch tan thuin héa). Tha tu uu tién cua cac monosaccarid duge van chuyén va toce

dd van chuyCn caa chiang so voi glucose nhu sau:

Galactose: 1.1
Glucosc: 1.0
Fructosc: 0.4
Mannosc: 0.2 ’
Xylosc: 0,15
Arabinosc: 0,10

- Su hdp thu cua glucose va galactose: Tu long rudt glucose va galactose duge van
chuyén qua diém ban chai vao (€ bao bicu md theo co ch¢ van chuyén tich cuc tha
phét. Protein mang cua glucose hodc galactose ¢6 mat O dicm ban chai cua (€ bao bicu
mo. O phia ngoai diém ban chai, protein mang ¢6 hai vi tri gdn, mot voi glucose va
mot voi ion Na®. Chi khi ca glucose va ion Na* da duoc gén vao protein mang thi
protcin nady moi thay doi hinh dang dé dua ca Na® va glucose vao bén trong t& bao.
Niang luong dé vin chuyén (tde la nang luong can cho su thay d6i hinh dang cua
protcin mang) la do su chénh I¢ch ndng do ion Na®, gitta long rudt va (& bao biéu mo.
Co nghia la khi Na* khuéch tan tir Idng rudt vao t& bao, né sé kéo theo glucose di
cung véi nod, nhu vay no cung cip nang luong dé van chuyén nguoc bac thang. Co ché
nay dugc goi la su dong van chuyén voi Na® cua glucose hodc co c¢h€ van chuyén tich

cuc tha phat. Khi nong do glucose 6 trong 1€ bao tang cao, glucose sé khuéch tan qua
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mang ddy bén cia t&€ bao bi€u mo6 d€ vao mau theo co ché khuéch tan duoc tang cuong
(facilitated). Toc do hap thu t6i da cua glucose vao khoang 120 g/gio.

- Su hép thu cua fructose: Tu long rudt fructose duoc véan chuyén vao té€ bao biéu
mo theo co ché khuéeh tan duge tang cudng. O bén trong t& bao, fructose duoc chuyén
thanh glucose. Glucose duge van chuyén vao mau thco co ché khuéch tan dugc ting
cuong (facilitated) con dich la dugc thuan hoa hodc cing goi la co ché khuéch tan

nhg ch4t mang (carrier mediated diffusion).

5.1.2. Hdp thu protein

Hau hét protein dugc hdp thu qua mang rudt dudi dang dipeptid, tripeptid hodc
acid amin theo co ch€ dong van chuyén voi Na*. Cac phan tu peptid hodc acid amin
cung voi ion Na® gén vao céac protein mang dac hi¢u. Nang luong do su chénh léch
nong do ion Na® sé giip protein mang thay déi hinh dang dé dua ca Na® va peptid
hoac acid amin vao bén trong té bao. C6 mot s6 nho acid amin di tir 10ng rudt vao t&
bao biéu mo theo co ché khuéch tan do protein mang. Co 5 loai protein mang khac
nhau, dac hi¢u cho tung loai acid amin va peptid. Cac acid amin dugc van chuyén ti
té€ bao vao mau theo co ché khuéch tan do protein mang.

Su hédp thu acid amin xay ra rat nhanh O ta trang va héng trang nhung cham o hoi
trang. Khoang 15% protein an vao sé di xudng rudt gia va duoc tiéu hda dudi tac dung
cua vi khudn. Céc protein trong phan khong phai bit nguon tu thic an ma la protein
cua vi khudn va cac manh t€ bao bong vao rudt non.

O tré con, mot s6 protein chua dugc tiéu héa cing ¢é thé duoc hip thu theo co
ché am bao. Vi vay cic protein khang thé tir sita non cua me cé thé dugc hap thu vao
méu tao ra mién dich thu dong giup tré chdng lai cac tac nhan gay bénh. Do tré em
c6 thé hap thu cac protein chua dugc tiéu hda, cac protein la nay vao hé thong tudn
hoan sé kich thich tao khang thé va phan tng khang nguyén khing thé sé gay ra céc
tricu chdng di dng. Vi du tré em ¢6 thé bi di dng khi 3n mét s§ thdc an nhu tring,

hai san, v.v. Di dng v6i thic dn sé mat dan khi tré 16n lén.
5.1.3. Hip thu lipid

- San pham tiéu héa cudi cung cia md trung tinh la acid béo va monoglycerid. Ca
hai chdt dugc hoa tan trong phén lipid trung tam cua cac hat mixen. Cac hat mixen
¢6 kich thudc rdt nho (khoang 3 nm) va ¢é cac nhém ua nudc trén bé mat nén hoa
tan trong nhi trap. Cac hat mixen vin chuyén acid béo va monoglycerid dén diém ban
chai roi giai phong acid béo va monoglycerid. Cac hat mixen quay lai 10ng rudt dé€ vén
chuyén nhitng acid béo va monoglycerid khac. Tai diém ban chai, acid béo va monoglycerid
do c6 d6 hoa tan trong md rdt cao nén dé dang khuéch tan qua 16p lipid kép d€ vao
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bén trong t& bao biéu mo. O trong & bao, acid béo va monoglycerid dugc dua vao
mang nodi bag tuong tron, tai day ching phai két hep dé tao thanh triglycerid; mot sd
monoglycerid ti€p tuc phéan giai thanh acid béo va glycerol dudi tac dung cia men
lipase cua & bao bicu mo. Céc acid béo cing duge dua vao mang noi bao tuong tron
d¢ tai tao triglycerid.

- Mot s6 triglycerid va diglycerid khong duge hoa tan trong céc hat mixen mudi mét
nén khong dugc van chuyén dén diem ban chai. Vi viy tuy ¢6 do hoa tan trong md
cao nhung ching vin khong dugc hdp thu.

- Su hinh thanh cac chylomicron: 6 trong mang ndi bao tuong, céc triglycerid mai
duoc tao thanh s¢ cung vai cholesterol va phospholipid két tu thanh nhiing hat hinh
cu, trong d6 ciac phan tu phospholipid s¢ sdp x€p sao cho cac nhom phosphat tich
di¢n quay ra bén ngoai, con céc acid béo ky nudc nim ¢ trung tam. Chinh cac nhom
phosphat tich di¢n va ua nudc nay giap cho céc hat cdu mo ¢6 thé hoa tan trong dich
ndi bao. Ngoai ra mOt s6 phan tu g-lipoprotein do mang ndi bao tuong tdng hop s¢
phu Ién mét phén cua hat cdu md dé tao ra cac chylomicron. Cac chylomicron khuéch
tan ra canh cua t& bao biéu mo, roi dugce van chuyén vao khoang ké t€ bao theo co
ch¢ xuat bao. Tu khoang ké, ciac chylomicron di vdo 6ng bach huy€t trung tim cua
nhung mao roi theco hé bach mach qua 6ng nguc d€ vao céc tinh mach 16n 6 ¢6. Khoang
80 dén 90% mo trong éng tieu hdéa duoc hip thu dudi dang chylomicron. Cac phéan
tu B-lipoprotein ¢ vai tro rat quan trong trong co ché xuit bao cua cac chylomicron:
ching gitp cho céc hat chu mo gdn vao mang (& bao roi mai bi ddy ra ngoai. Nhing
ngudi bi bénh di truyén khong ¢6 kha nang tong hop g-lipoprotein thi cac t& bao bicu
mod cua niém mac rudt sé chia ddy mod do qua trinh xuit bao khong thuc hién duoc.

- Su hap thu truc tiép cua cac acid béo mach ngén vap hé mach cua: acid béo mach
ngin dudi 10 C duge hdp thu truc tiép vao hé mach cua do ching ¢6 kha ndng hoa
tan trong nudc hon va chang khong tham gia vao qua trinh tai tao triglycerid trong
mang ndi bao tuong.

N¢€u nguoi ta an moOt luong md vira phai thi khoang trén 95% mo ticu hoa sé duge
hdp thu.

Céc hormon vo thuong than lam tang su hap thu md vao hé thong bach mach nhung
khong anh huong dén su hip thu céc acid béo mach ngin vao tinh mach cua.

5.2. HAP THU CAC VITAMIN

Su hdp thu cua céc vitamin tan trong nudc thudng nhanh. Su hap thu cua céc vitamin
tan trong dau A, D, E, K sé giam né€u su hap thu md 6 rudt bi giam do thi¢u cac men
ticu hoa cua tuy, hodc khong ¢6 mat trong ta trang (tdc 6ng mat). Hau hét cac vitamin
duoc hdp thu O ta trang va héng trang. Riéng vitamin B, dugc hdp thu 0 hoi trang
thco co ch¢ dm bao.
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5.3. HAP THU NUOC VA CAC CHAT DIEN GIAl
5.3.1. Hdp thu nudc

Nudc duoc van chuyén qua mang rudt theo luc thdm thau. Khi nha trdp bi pha
loang, nudc duge hip thu qua niém mac rudt vao cac mach o nhuhg mao thco co ché
khuéch tan thim thiu. Nudc cing cé thé van chuyén ti huy€t tuong vao rudt. Vi du
khi cac dich uu truong tu da day xuéng ta trang, nudc s¢ dugc van chuyCn tu huyét
tuong vao ta trang va chi sau vai phat nha trdp sé tr0 thanh déng truong voi huyét
tuong. Khi cic chit hoa tan duoc hdp thu tu long rudt vao mau, ap sudt thim thau
cua nhd trdp giam di, nudc sé khuéch tdn qua cac "mdéi ndi chat" gitta hai t& bao bicu
moO nam ké nhau (4 cuc dinh) dé vao khoang ké r0i qua mang day vao méau. Do dé
khi cac ion va céic chat dinh dudng dugc hap thu thi mot luong nudc tuong duong sé
dugc hap thu vao mau d€ git cho nhi trap ludn ding truong véi huyét tuong.

5.3.2. Hdp thu ion Na'

Mbi ngay cé khoang 20-30 g Na* duogc bai tiét vao cac dich ticu héa. Ngoai ra,
nguodi ta con an khoang 5-8 g Na* méi ngay. Nhu vay, méi ngay rudt non phai hap
thu 25-35 gNa*(bi‘mg 1/7 tdng s0 Na™ cua co thé); khoang 0,5% Na®cua rudt duge bai
tiét theo [Sh{m. Khi qua nhicuNa" cua dich tiu héa bi mat ra ngoai (nén, ia chay
nang...). du tridNa” cua co th¢ bi giam ndng c¢6 thé gy ti vong trong vai gio. Qua trinh -
hép thu Na*duoc dién ra nhu sau: O mang day bén cia t& bao biu mé, bom Na*, K*-
ATPasc bom Na* tir t€ bao ra dich ké lam cho nong do Na® & bén trong 1€ bao giam
rat thap (khoang 50 mEq/l), trong khi ndng d¢ ion Naj cuia nhu trap l1a 142 mEqg/l, do
d6 Na' sé khuéch tan theo bic thang ndong do ti 1ong rudt qua diem ban chai vao
trong t€ bao bi€u mo kéo theo glucose, galactose hodc cac acid amin (co ché dong
van chuyén véi Na®). Tu t€ bao, Na® lai dugc bom ra khoang ké. CI ciing duoc khuéch
tan tu t€ bao ra khoang ké theo Na* dé trung hoa dién tich. Nong do cia Na* va CI
trong dich ké tang lén gy mot bac thang thdm thiu d€ kéo nudc tu long rudt vao
. khoang ké. Sau d6 Na®, CI” va nuéc sé khuéch tan qua mang day cia t€ bao bi€u mo
dé vao mau tuan hoan cia nhung mao.

Su hdp thu Na® ciing chiu dnh huong ciia hormon aldosteron cua vo thuong than.
Khi co thé bi mit nhiéu nudc, vo thuong than bai tiét nhieu aldostcron. Aldosteron
via lam tang tai hap thu Na® va nu6c 6 dng than, vua tang hiap thu Na® & ruot. Sy
tang hap thu Na® sé kéo theo su tang tai hap thu CI” va nudc, do dé han ché dén mic

thap nhat su mat NaCl va nudc theo phan.
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5.3.3.Hap thu ion CI

O ta trang va héng trang, su hap thu ion CI” xdy ra rit nhanh theo co ché khuéch
tan thu dong thco Na' nhu da mo ta o trén.

5.3.4.Hap thu ion HCO,

Ion HCO, duoc hdp thu & (4 trang va héng trang mot cach gian ti€p nhu sau: khi
Na® duoc hap thu, ion H' dugc bai tiét vao long ruét. Trong rudt ion H' k&t hop véi
HCO, thanh H,CO,. H,CO, (iép tuc phan ly thanh H,O va CO,; H,0 & lai long ruot
nhu mét thanh phin cha nha trip, con CO, dugc hip thu vao mau va dao thai qua
phoi.

5.3.5. Sy hdp thu cuda cac ion khac

- Hap thu ion Ca*": lon Ca** dugc hdp thu tich cuc & ta trang theo nhu clu cia
co thé. Su hdp thu jon Ca** chiu sy kiém soét cua parathormon va vitamin D. O than
vitamin D duoc hoat héa dudi tac dung cua parathormon sé lam ting hap thu Ca' ¢
rudt.

- Ton Fe'" ciing duoc hap thu tich cuc theo nhu ciu co thé.

- K", Mg"", HPO, " va cic ion khac ciing dugc hap thu tich cuc qua niém mac rudt.

Nhin chung cac ion héa tri 1 dugc hdp thu dé dang véi mot luong 16n. Nguoc lai
cic ion hoa tri 2 chi duoc hap thu it.

Vi du muc hap thu t&i da cua ion Ca*™" chi bing 1/50 mac hap thu binh thudng cua
ion Na*. Cing may 12 nhu clu cua co thé ddi voi cac ion héa tri 2 rét thip.

TIEU HOA O RUOT GIA

Chdc nang chu yéu cta rudt gia 1a hap thu nudc, Na®, va mot s6 chat khoang. Méi
ngay ¢6 khoang 1000-2000 ml nhi tridp déng truong tu hoi trang di vao rudt gia. Rudt
gia sé hap thu khoang 90% chit dich dé€ tao ra khoang 200-250 mi chat phan nua ran.
Mot s6 vitamin cing dugc hdp thu O rudt gia, mot s6 vitamin khac duge cic vi khuén

O rudt gia téng hop.

1. NHAC LAI GIAI PHAU

Dudng kinh cua rudt gia 16n hon cia rudt non. Chiéu dai rudt gia cia nguoi séng
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vao khoang 100 cm. Cic soi cua 10p co ngoai tap hop thanh ba giai doc co chieu dai
ngin hon phin con lai cta rudt, do dé thanh cua rudt gia gita cac giai doc co hinh
dang nhu nhing tdi nho. Niém mac rut gia khong co nhung mao. Cac tuyén bai tiét
chat nhdy. O manh trang va rudt thira ¢ nhiing nang bach huy¢t riéng ré.

2. HIEN TUONG CO HOC O RUOT GIA

2.1. PONG MO VAN HOI MANH TRANG

Van hoi manh trang 1a phan hoi trang 16i vao manh trang, do d6 ap suit ting &
manh trang 1am van déng lai, 4p sudt ting 6 hoi trang lam van mo ra. Binh thuong
van hoi manh trang déng. Méi khi ¢6 séng nhu dong o hoi trang di dén, van mo ra
va mot luong nha trdp tu hoi trang dugc dua vao manh trang. Van cing ngan can su
trao nguoc thic in ti manh trang trd lai hoi trang. O dong vat thi nghicm néu cit bo
van hoi manh trang, nha trap vao manh trang rat nhanh lam cho su hdp thu 6 rudt
non giam di. Khi vi trdp tu da day vao ta trang, manh trang gian ra va su van chuyén
cia nha trdp qua van hoi manh trang tang 1én. D6 1a phan xa da day-hoi trang thong

qua day X. Kich thich giao cam lam tdng co bop truong luc cua van.

2.2. CAC VAN PONG CUA RUOT GIA

Céc van dong cua rudt gia bao gom co bép phin doan va cic séng nhu dong gidng
nhu van dong cuaa rudt non. Co boép phan doan lam cho thdc dn duge nhao tron va
ti€p xdc voi niém mac rudt gia dé lam tang hédp thu.

Cic séng nhu dong didy thdc an vé phia truc trang. Do6i khi cang ¢é nhiing séng
phan nhu dong nhung yéu. Ngoai ra, rudt gia con cd r'n(f)l loai co bop dac biét goi la
co bép khoi. Co bép khdi 1a mot hinh thic déc biét cua nhu dong va dién ra nhu sau:

O mot diém cua rudt gia doan ngang dang bi cing ra, mot co bop vong xudt hién
lam cho chit phan 6 doan rudt phia dudi bi ép lai thanh mot khoi. Co bép manh dan
1en trong khoang 30 gidy, roi rudt gian ra trong 2-3 phat, va mét co bop khoi khac lai
xuit hién 0 doan rudt xa hon. Chudi van dong khdi nay chi ton tai trong khoang 10
phit dén nua gio. Roi nda ngay hay mot ngay sau ching lai xudt hién. Khi ching day
khoi phan vao tryc trang, nguoi ta ¢é cam gidc mudn dai tién.

Sau bita @n, cic co bop khdi duge gia ting nho céc phan xa da day-rudt gia hoac
ta trang-rudt gia thong qua day X. Su kich thich cua rudt gia cing cé thé lam xudt
hién céc co bop khdi. Nhiing ngudi bi loél rudt gia, ldc nao cing ¢ co bop khdi lam

ho luon ¢6 cam gidc mudn dai tién.
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2.3. PONG TAC DPAI TIEN

Thong thuong truc trang khong ¢6 phan vi gida rudt sigma va truc trang cé mot co
thdt (0 cach hau mon khoang 20 c¢m). Khi ciac co bop khdi ddy phan vao truc trang,
ngudi ta mudn di dai tién do sy co phan xa cda tryc trang va gian co thit hau mon.

Su ddy lién tuc cua phan qua hau mon bi can lai do su co that truong luc cua céc
¢o hau mén. Co6 hai co thit hiu mon: co thit trong 1s co tron va co thit ngoai nim
bao quanh co thdt trong 1a co van. Co nay do day than kinh then chi phdi, tac la chiu
su kiém sodt ¢d y thace.”

Cac phan xa dai tién gom:

- Phdn xa noi sinh: Khi phan di vao truc trang, thanh truc trang bi cang ra, céc tin
hi¢u kich thich truyén vao dam réi Auerbach, cac song nhu dong di dén gan hau mon
dc ch€ co that trong hau mon lam co nay gian ra. Néu lic dy co that ngoai cing gian
ra mot cach c¢o y thdc thi sé xay ra dong tac dai ticn. Nhung phan xa néi sinh thuong
yCu va phai dugc tang cudng bing phan xa ngoai sinh goi 1a phan xa tong phan phé
giao cam.

— Phdn xq téng phan phé giao cdm: Khi day thin kinh dén truc trang bi kich thich,
cdc tin hicu dugc truyén vao doan cung tuy sdng, roi theo cac soi phé giao cam trong
day than kinh mu dén rudt gia doan xudng, doan sigma, truc trang va hau mon dé€ lam
tang cic song nhu dong va lam gian co thit trong hdu mon. K&t qua 1a phan xa noi
sinh tt mOt phan xa yéu khong ¢ hi¢u qua thanh mot qua trinh tdng phan manh. Cac
tin hi¢u than kinh tu tuy song con gay ra cac tac dung khac nhu hit sau, dong thanh
mon, co c¢o thanh bung d¢ ddy phin xudng dong th(‘)i,lém day chau mo xudng dudi

kéo co vong hdu mon ra ngoai dé tong phan ra.

3. SU BAI TIET O RUOT GIA

Khi cac chdt chida dung trong da day tiép xtc voi tuyén rudt gia thi cac t&€ bao tuyén
rudt gia s¢ bai ti€t chat nhay. Cac co ché than kinh va hormon khong diéu hoa sy bai

ti¢t co ban nay. Cac tuyén rudt gia khong bai ti€t men tiéu hoa.

4. SU HAP THU 6 RUOT GIA

Su hdp thu O rudt gia xdy ra O nta diu cua ruot gia.
Kha nang hdp thu cta niém mac rudt gia rat 1on. Na* duoc hap thu theo co ché
tich cuc vao mau, kéo theo ion Cl” dé trung hoa dién. Dung dich NaCl tao ra luc tham

thau d¢ dua nudc tu vao rudt vao mau.
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Giéng nhu ¢ doan sau cia rudt non, niém mac rudt gia cing bai tiét tich cuc ion
HCO;, dong thoi hip thu mot luong nho ion CI” dé trao d6i vai bicarbonat.

5. TAC DUNG CUA VI KHUAN O RUQT GIA

R4t nhiéu vi khuéan dac biét la colon bacilli ¢6 mat 6 phan diu cua rudt gia. Duoi
téc dung cua vi khuin, mét s6 chét duge tao thanh nhu vitamin K, vitamin B,,, thiamin,
riboflavin va mot sO khi tao ra hoi trong rudt gia. Vitamin K dic biét quan trong vi
lugng vitamin K an vao theo thic an khong du dé duy tri mot qué trinh dong méau

thich hop.

6. THANH PHAN CUA PHAN

Phan gom 3/4 12 nudc, 1/4 1a chat rén, 30% chat rén la chat vo co, 2-3% la protein,
30% la chat xo khong tiéu héa dugc cia thidc an, sic (6 mat, cac &€ bao biéu mo rudt
non bi bong ra.

Mau nau cia phan la do stercobilin va urobilin, nhitng din chit cia bilirubin. Mui
cua phan la do cac chat indol, skatol, merkaptan, hydrogen sulfua, dé la cac san pham

cua vi khuin.

NHUNG ROI LOAN LAM SANG CUA ONG TIEU HOA

1. VIEM NIEM MAC DA DAY

D6 1a bénh thudng gap, dac biét ¢ nhitng nguoi 10n tudi. Néu viém chi khu trd trén
bé mat thi khong nguy hiém, nhung n€u viém thim sau vao trong niém mac va kéo
dai c6 thé gay teo hoan toan niém mac da day.

Nguyén nhan cua viém niém mac da day con chua ré. Trudc day thuong cho la do
céac thidc an kich thich. Ngay nay, cac ching cd 1am sang cho thidy khong mot loai thic
an nao co thé kich thich niém mac da day néu cac thanh phén caa dich vi binh thuong.
Mot sO chdt, dac bict 1a rugu va aspirin c¢6 thé gay tdn thuong hang rao bao vé niém
mac da day (cac tuyén nhdy va nhing mdi ndi khil gita cac ¢ bao biéu mo nim ké
nhau) din d&n viém niém mac da day cdp hoac man. O mét s6 ngudi bi viem man
tinh, niém mac dan din bi teo di, két qua la cac iuycn da day sé giam roi ngung bai

ti€t dich vi. C6 gia thuyét coi viém niém mac da day 1a mot bénh tu mién.
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2. LOET DA DAY

Vi tri loét thudng khu tra 0 hanh ta trang, bo cong nhd, dau dudi thuc quan.

Khoang 50% bénh nhan loét ta trang do bai ti€t qua nhiéu acid va pepsin. Nhiing
nguoi con lai 1a do mot trong bén nguyén nhan sau:

* Bai ti€t mot chét nhdy bat thuong khong co tac dung bao vé

* Giam bai tiét chat nhay

* Co ché diéu hoa nguoc ta trang-da day (d€ han ché t6¢ do chuyén thic an da
day vao ta trang) khong hoat dong.

* Co ché di¢u hoa nguoc sccretin-tuy (kich thicn bai ti€t dich tuy kiém dé trung
hoa dich vi khi dich vi vao ta trang) khong hoat dong.

Loét ta trang cing mang tinh di truyén.

Nguoc lai, d nguoi bi loét da day su bai ti€t HCI binh thuong hodc giam va thudng
kém theo viém niém mac da day. Dicu d6 chdng to loét da day la do sy giam sdc dé

khang cuia niém mac da day voi tac dung tiéu hda cua dich vi. Nhitng ngudi udng nhiéu
rugu hodc lam dung aspirin thuong bi loét da day.

Sinh ly hoc cha diéu tri loét duong tiéu hoa

—Diéu tri noi khoa: can phai phéi hop nhiing bién phap sau:

* Giam céac tinh trang stress vi stress thuong gy bai ti€t qua nhiéu acid.

* Dung thudc antiacid dé trung hoa acid cua dich yi

* Dung thude cimetidin hodc cac thude tuong tu. Cimetidin dc ché tdc dung cua
gastrin.

* Cai thudc 14, rugu; than trong khi ding aspirin va mot s6 chat khac lam giam co
" ¢h€ bao vé cua niém mac.

- Diéu tri ngoai khoa:

“ CAt nhanh day X vao da day, c&t day X thi da day tam thoi khong bai tigt A HCI
vi-pepsin va cdc vét loét sé khoi trong vdng mot tuan sau khi mé. Tuy nhién chi sau vai
thang céc tuyén da day lai bai i€t trd lai va bénh nhan lai bl loét. Néu cét ca 2 than
day X sé lam liet cac van dong cua da day, da day hau nhu khong tong dugce thic an

"vao (4 trang, gy tic mon vi.

* Cit da day ban phan: cdt bo vung hang vi va mon vi, than da day dugc néi truc
ti€p vao dau ta tiang.
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3. BENH SPRUE

Mot s6 bénh ¢6 thé giy giam kha niang hdp thu cua rudt non mic du thic dn véan
dugc tiéu hda tot. Cac bénh nay duoc goi biang mot tén chung l1a bénh spruc.

Mot bénh spruc hay gap ¢ tré em dugc goi dudi nhicu tén khic nhau nhu bénh
sprue khong r6 nguyén nhan, bénh manh trang... 1a do tdc dung ddc cua protein gluten
¢o trong hat lda mi hodc lda mach don. Gluten pha huy nhung mao nhu mdt phan
tng mién dich hodc di ing. Nhung mao bi cun di hodc bién mét 1am cho dién tich hdp
thu cua rudt giam rit nhiéu. N&u dua tré khong dn bot mi hodc bot laa mach den nita,
bénh s¢ khoi sau vai tuan.

Trong thoi ky dau cia bénh, réi loan hip thu mo xudt hién trudc, mo o trong phan
dudi dang md da dugc ti¢u hda, ching to day 1a bénh cua hap thu chd khong phai la
bénh cua tiCu hoa. Luc nay bénh thuong duoc goi la ching phan md khong r6 nguyén
nhan. '

Trong nhing trudng hop bénh ndng, su hdp thu cua protein, glucid, calci, vitamin
K, acid folic, vitamin B, va nhigu chit khic déu bi roi loan. K&t qua la bénh nhan
bi suy dinh dudng nang, bi nhuyén xuong do thiu calci, réi loan déng méau do thiéu
vitamin K, bj thi¢u mau hong cau to (thi€u méau ac tinh) do thi¢u vitamin B, va acid

folic.

4. TAO BON

Téo bon c¢6 nghia la sy van dong cham chap cua phin qua rudt gia, thuong kem
theo su tich lay mot luong kha 16n phan kho va rdn O rudt gia doan ngang (vi phén
bi gitt lai & ruot gia qua lau nén nudc duge hap thu nhicu).

Nguyén nhan thudng gip 0 tdo bon la do thoi quen e ché nhing phan xa dai tién
binh thuong. Tré so sinh hi¢m khi bj tio bén. Nhung trong nhitng nam dau cua doi
song, cac chau thuong bi bit nhin nhing khi chau mudn di dai tién. Kinh nghi¢m lam
sang cho thdy néu nguoi ta khong dugc phép dai tién méi khi ciac phan xa dai ti¢n bi
kich thich ho#c khi ngudi ta su dung qua nhiéu thudc nhudn trang dé thay thé cho
chdc nang tu nhién caa rudt, thi véi thoi gian, cac phan xa sé yéu dan di va rudt gia
sé& bi mat truong luc. Vi vay néu ngudi ta tap dugc thoi quen di dai tién vao budi sing
sau bita diém tam, la lic cac phan xa da day-rudt gm td trang-rudt gia gy ra cac van

dong ddy o rudt gia thi sé khong bi tdo bon.
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5. IA CHAY

Ia chay 1a su vian dong qua nhanh cua chatl phan trong rudt gia, nguyén nhéan chu
y&éu do nhiém khuin duong ticu héa thuong duoc goi 1a viem rudt. Qua trinh nhiém
khudn thuong lan rong O rudt gia va phan cudi cua hoi trang. Do niém mac bi kich
thich, cic tuyén ting cudng bai tiét, van dong cia rudt non cing tang 1én nhicu lan.
K&t qua la rudt bai tiét mot luong dich rat 16n dé cudn di tac nhan gay nhiém khudn,

dong thoi nhitng nhu dong rudt rdt manh ddy dich nay vé phia hau mon.

6. NON

Khi duong tiéu hoa bi cdng qua muc hoac bj kich thich qua muc, dac bict la o ta
trang, thi non s¢ xdy ra d¢ tong thic dn ¢ phéan trén dudng ticu hda ra ngoai. Xung
dong s¢ duoc truyén vao theo day X va diy giao cam vé trung tim non & hanh nao.
Trung tdm nay nam gin nhan lung van dong cua day V. Xung ddng van ddng truyén
ra thco day V, VII, IX, X va day XII dén phan trén cua Ong ticu hda, theo day thin
kinh tuy sdng dén co hoanh va céac co bung dé giy ra nhing tac dung sau:

- Hit vao that sau

- Nang xuong mong va thanh quan dé kéo cho thuc quan trén mo ra.

- Dong thanh moén lai

- Dong 16 mii sau

- Co co hoanh va cic co thanh bung lam cho édp suit trong da day tang I1én.

- Co thit thuc quan dudi gian ra, thdc an trong daday bi ddy qua thuc quan ra
ngoai.

Nhu vay dong tac non la do su ép cua céc co thanh bung 1én da day phéi hop voi
su moO dot ngdt cua cac co thit thue quan lam cho thdc @n 6 da day bi tong ra ngoai.

GAN

Gan chia thanh nhic¢u thay. Mdi thﬁy gan dugc cdu tao bdi nhiing tiéu thuy. Bén
trong ticu thuy, mau chdy qua céc t€ bao gan nho nhing xoang tinh mach tit cac nhanh
cta tinh mach d¢n tinh mach trung tam tiéu thuy. Mau cua dong mach gan cing chay
vao cic xoang tinh mach. Céc tinh mach trung tam tiéu thuy d6 vao tinh mach gan.
MO6i € bao gan clng 4p vao mot sé kénh mat nho. Cac kénh nay hop lai tao ra 6ng
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gan phai va 6ng gan tréi va khi ra khoi gan thi hai ng hop lai thanh ng gan chung.
Sau d6 6ng gan chung cung voi Gng tii mat tao thanh éng mat chung dé vao hanh (4
trang qua 16 Oddi ¢6 co thit Oddi bao quanh.

CAC CHUC NANG CUA GAN

Gan la tuyén 10n nhit cua co thé, ¢6 nhi¢u chdc ning phic tap.

Cac chic nang nay duoc mo ta ¢ nhieu chuong khac nhau cua sach. Chuang toi chi
xin tém (4t nhing chic ning chinh cua gan ahu sau:

Gan la co quan du tria

Gan dy trit glycogen, lipid, cdc protein, vitamin A, vitamin B,,, mau va céc chat
tham gia vao qua trinh tao hong ciu (xem chuong Sinh 1y mau va céac dich thé ).

Chitc nang tong hap

Gan t6ng hop cac protein huyét tuong, fibrinogen, phic hé protrombin, heparin...
Chiic nang bai tiét mat
Chifc nang tao va pha huy hdng cau

Chitc ning chuyén héa

Gan la co quan trung tam cua céc qua trinh chuyén héa glucid (dac bi¢t 1a vai tro
cua glycogen gan va su dicu hoa duong huyét), chuyén hda lipid va chuyén hoa protein

(xcm chuong ChuyCn hoa va diéu nhiét). ‘
Chidc ning khit doéc va tdc dung bao vé cua gan

Gan tham gia bao v¢ co thé béng cach:

~ Bing cdc phdn ting lién hop nghia 1a gdn mot chat c6 hai hodc din chit cua né
voi mot phan a0 hodc mot nhom hoa hoc khac d€ tao thanh mot hop chat bai xuét
qua nudc tiéu. Hop chét nay ¢o thé vin doc, tham chi doc hon san pham ban dau, nén
goi cac phan dng lién hop cuia gan la su khua doc 1a khong ding. TSt nhat nén goi la
su tong hop bao ve¢. Vi du: ,

* Lién hop vai sulfat (sulfoconjugaison): nhiéu hop chat phenol két hop véi sulfat
va dugc bai xuit dudi dang sulfat ester.

*.Lién hop vai glycin: nhiéu acid nhan thom khong duoc chuyén hoa trong co thé,
phai dugc két hop vai glycin dé dugc bai xuat. Vi du acid benzoic dugc gan chuyén

360



thanh acid hlppurlc acid phenolacetic két hop vai glutamin...

_* Lién hop vai acid glucuromc rat nhleu thuéc hoac hormon ¢6 nhém OH- (alcohol
hoqc phenol) két hgp véi acid glucuronic dé tao thanh glucuronid. Vi du pregnanediol
dugc gan chuyén thanh pregnanediol glucuronid va bai xudt ra nudc tiCu. :

* Lién hop voi acid acetic: cac acid amin nhan thom két hop véi acid acetic dé tao
ra cic din xudt acetyl tuong dng roi dugc bai xuit, vi du sulfanilamid thanh acetylsul-
fanilamid.

- Bdng cdch phd hiy hoan toén: nhiéu chit la d6i voi co.thé bi pha huy hoan toan
O gan bang phan (ng oxy hoa, vi du céc alkaloid, strychnin, nicotin, cac barbiturat tac

dung ngin bi oxy héa mot phin hodc bi khu 6 gan.
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