Chuong 3
Sinh ly Tuan hoan

3.1. Su tién héa ciia hé tuin hoan

O dong vat co6 xuong séng bac cao va nguoi gém co tim va hé mach (dong mach,
mao mach, tinh mach). O dong vat da bao tudn hoan & dang so khai, chi dén dong vat co
xuong song béac thap tim méi xuat hién. Tiép theo sau do cung véi sy tlen hod cua sinh
vat, hé tudn hoan ngay cang hoan thién. Tur chd & ca tim chi c6 hai ngan gém tam thét va
tam nhi véi mot vong tuan hoan duy nhat. Tién dén ludng cu, tim c¢6 3 ngan (2 tAm nhi va
1 tam thét) v6i 2 vong tuan hoan chua tach biét hoan toan. O bo sat tim di c6 4 ngan, c6
2 vong tuan hoan 16n va 2 vong tudn hoan nho, nhung vach ngin giita tim that chua hoan
toan. Do ¢ 16 thong giita 2 tAm that nén méu dong mach va tinh mach con bi pha 1an.
Riéng ca sdu c6 vach ngian hoan toan giira tim that trai va tam tht phai nén c6 2 vong
tudn hoan 16n va, nho riéng biét hoan toan. So dd hé tudn hoan chinh véi 2 vong tuan
hoan 16n va nho thé hién trén hinh 3.1.

Heé tuan hoan (tim mach) ¢6 cau trac va chiic nang hoan thién nhét 13 16p chim va 16p
thu. O ddy ching ta nghién ctru vé sinh 1y tuan hoan théng qua cac quy luat sinh 1y co ban
ctia hé tuan hoan & nguoi.

Hé tuan hoan ngudi duoc hinh thanh vao cudi thang tht 2 cia thai ky, tuan hoan
ctia thai va ctia me phu thudc 13n nhau vé mat giai phau va chic ning. Mang ludi tuan
hoan cua thai dugc dat dudi mét ché do ap luc doc nhat. No duoc tap trung vao hai tdm
that hoat dong song song, moi bén dam nhiém 50% luu lugng tim. Sy thong nhat do la do
hién dién cua hai luong thong giira cac hé tuan hoan tuong lai trai va phai: 6ng Botal va
6ng dong mach. Pidu nay dam nhiém duoc ba yéu cau chinh cia tuin hoan & thai: danh
wu tién cho ndo va tim; 1am ngan vong tuan hoan khong cho téi phdi (¢ d6 stc can mach
mau déu 16n); dam bao luu lwong mau tdi da ¢ rau thai (strc can mach mau thap).

Sau khi sinh, c¢6 hai hién tuong xay ra d6 1 gidn né phdi va sy ngimg tuan hoan ron
giy giam 4p lyc & tim phai va ting 4p luc ¢ tim trai. Sy hinh thanh hai hé thong ap luc thap
va cao nay lam cho cac budng trudc ddy thong sé& dong kin lai, lac dau dong mot cach co
ning sau déng mot cach thyc thé va tir d6 tré di hai tAm that hoat dong ndi tiép.
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Hinh 3.1: So' d0 h¢ tuin hoan

Tim hoat dong nhu mot may bom, hut va day mau vao 2 vong tuan hoan: dai tuan
hoan va ti€u tuan hoan.

Vong dai tudn hoan mang mau dong mach giau oxy va cac chit dinh dudng tir tim

trai theo dong mach chu dén cac dong mach, rdi mao mach, cung cip dudng chét cho tb
chure, tép trung lai thanh mau tinh mach, tir do theo cac tinh mach 16n vé tim phai. Vong
tiéu tuan hoan mang mau tinh mach tir tim phai theo dong mach phdi 1én phdi, & day khi
va mau nhan oxy dé tré thanh mau dong mach, theo tinh

mach phoi ve tim trai.

Nhu vay tim 13 dong luc chinh cua tuan hoan, tim hat va diy mau vao dong mach.

bong mach va tinh mach dan mau dén t6 chirc va tir to chitrc vé tim. Mao mach chinh 1a

noi dién ra qua trinh trao doi chat gitta mau va mo.

3.2. Cau tao va chirc ning cua tim

3.2.1.Céu tao ciia tim

3.2.1.1. Budng tim va van tim

- Budng tim



Vé phuong dién giai phau, tim ngudi ciing nhu tim dong vat bac cao dugc chia
thanh bon budng: hai tdm nhi va hai tdm that. Nhi phdi va nhi trdi nhan mau tinh mach;
that phai va that trai bom mau vao dong mach. Hai tam nhi ngan cach nhau boi vach lién
nhi, hai tdm that ngan cach nhau béi vach lién that. Sau khi sinh, ong Botal ¢ vach lién
nhi dan déng lai vao tuan thir 6 dén tuan thir 11, 16 Botal déng han sau 6 thang dén mdt
nam. Tur d6 tim gan nhu nguoi trudng thanh.

Do day cac thanh tim & cac budng thay ddi tiy theo chirc ning ctia né. Thanh co
tim that trai day gap hai dén bon lan thanh that phai, do phai bom mau véi &p luc cao hon
deé thang suc can 16n cua tuan hoan hé thong. Trung binh ti 1€ bé day thanh that trai/that
phai ¢ so sinh 1a 1,4/1; ¢ 4 thang dén 6 thang tudi 1a 2/1 va ¢ 15 tudi 1a 2,76/1.

Ning luong can thiét cho su chuyén dong ciia mau xudt phat tir thanh co tim.

- Hé théng van tim

Hudng chay cia mau dugc xac dinh bdi sy hién dién cua céc van tim. Cac van tim
la nhitng 1a méng, mém déo. GOom co:

+ Van nhi thit: ngin giita nhi va that, bén trai c6 van hai 14, bén phai c6 van ba 14.
N6 gitp mau chdy mét chi€u tir nhi xuong that.

+ Van to chim: gilia tam that trai va dong mach chu c6 van dong mach chu, van
dong mach phoi ¢ gitra tam that phai va dong mach phoi. N6 giip mau chay mot chiéu tir
tam that ra dong mach.

TAt ca cac van dong mé mot cach thu dong, sy dong mé tuy thude vao su chénh
l1éch &p suat qua van. Vi du nhu khi ap lgc tdm nhi vuot qué ap luc tam that thi van nhi-
that m¢ ra, va mau tr nhi xudng that; nguoc lai khi 4p luc tdm that 16n hon ap lyc tam
nhi, van dong lai, ngdn mau chdy nguoc tu that vé nhi (Hinh 3.2 va 3.3).
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Hinh 3.2: Ciu triic vi thé ciia co tim Hinh 3.3: Hé thong van hai la

3.2.1.2. So¢i co tim

Céc té bao co tim co tinh chét trung gian giita té bao co van va té bao co tron. Do 1a
nhitng té bao nho, c6 van, chia nhanh va chi c6 mot nhan. Khac véi co van, cac té bao co
tim c¢6 cac cau ndi, két vi nhau thanh mot khoi vimng chic. Céc soi co tim mang tinh hop
bao, ching hoat dong nhu mot don vi duy nhat khi dap tng vai kich thich. Té bao co tim
dugc cdu tao boi cac nhuc tiét, chira cac soi diy (myosin) va soi moéng (actin,



tropomyosin, troponin). Cac sg1 co tim chira nhiéu ty lap thé va mach mau, cac chat dé
dang khuech tan nhanh giita t& bao co tim va mao mach (hinh T). O tré nho hé thdng co
tim con yéu do d6 khi co sy ting ganh ning cua tim d& dan dén suy tim.

3.2.1.3. H¢ théng nut ty dong cua tim

Hé thong nut 13 mot cAu trac dic biét cao, gém cac té bao manh co kha nang phat
nhip (pacemaker) cho toan bo tim, co tinh hung phan cao, chiing tao thanh hé théng dan
truyén, dan truyen dién thé qua co tim. Hé thong dan truyén nay dam bao cho cac budng
tim co rat dong bd. Hé thdng nut (hinh 3.4) gdm cé:

- Nut xoang (nit Keith-Flack): nim & thanh tdm nhi phai, chd tiép gidp voi tinh
mach chu trén. Nut xoang phat xung khoang 80-100 nhip/phut va la nat dan nhip cho tim,
nhan soi giao cam va sQi cua day pho giao cam (day X).

- Nt nhi-tht (nit Aschoff-Tawara) phan bd & dudi 16p ndi tAim mac ctia tAm nhi
phai, tai nén cuia vach nhi that, ngay dudi xoang vanh. Nt nhi-that phat xung khoang 40-
60 nhip/phut, dugc chi phoi boi day giao cam va day X.

- Bo His: cac soi cuia bo nay bat ngudn tir 16p nodi tim mac cta tdm nhi phai di tir
nat nhi-that téi vach lién that, roi chia lam hai nhanh phai va trai.

Quai BM cht

@ Nut xoang nhi

NnT trai
© Nut nhithat
i i) @ Than bo His
I phai
Thét phéi Nhénl'wis trai va phai

Thét trai
> @Mang Purkinje

HE THONG DAN TRUYEN TRONG TIM

Hinh 3.4: Hé thong nit cia tim
Nhénh phai tiép tuc di xubng phia phai vach lién that, chia thanh nhitng nhanh

nho chay gilta cic soi co tim that phai goi 1a mang Purkinje. Nhéanh trai di qua vach lién
that, chia mot nhanh phia truéc mong, nho va mot nhanh phia sau, day, roi chia thanh
mang Purkinje dé dén ni tAm mac that trai. B6 His phat xung 30-401/phut, chi nhan soi
giao cam.
3.2.1.4. Hé than kinh: Chi phéi tim 14 hé than kinh thuc vat

- Hé pho giao cam: cac soi phé giao cam xudt phat tir hanh no, tir nhan van dong
cua day X, di xuong hai bén c6, doc dong mach canh chung. Day X nhénh phai chi phoi
nut xoang va day X nhanh trai chi phoi ntt nhi-that. Cac sgi phé giao cam chu yéu dén co
nhi.

- Hé giao cam: xudt phat tir tiy song cd, lung dén hach giao cam, dén day tim theo
mach mau 16n, sau d6 phan thanh mang vao co tim, thuong theo sau mach vanh.



Hoa chét trung gian 1a norepinephrin, 1am ting tan sd nut xoang, ting toc do dan
truyén va tang luc co bop.

Than kinh phé giao cam 1am giam tan sb nut xoang, giam toc d6 dan truyén qua
trung gian acetylcholin.

Tac dung cua hai h¢ nay trdi ngugc nhau, nhung c6 tic dung diéu hoa dé dam bao
cho su hoat dong tim.
3.2.2. Churc nang cua tim
3.2.2.1. Céc dac tinh sinh 1y cta co tim

Do céu tao dic biét nén co tim ¢ nhiing ddc tinh sinh 1y co ban sau:

- Tinh hung phan

Tim gdm hai loai té bao co

+ Nhitng té bao phat sinh va dan truyén xung dong, do6 1a cac té bao nut xoang, nut
nhi that va cia mang Purkinje

+ Nhimng té bao tra 16i cac xung dong nay bdi sy co rut, d6 13 cac té bao co nhi va
co that.

Nhitng dic tinh nay khién cho tim mang tinh ty dong, dac tinh nay khong c6 ¢ co
van. Cac hoat dong dién trong tim s& dan dén sy co bop cua tim. Sy rdi loan hoat dong
dién cua tim s& dua dén rdi loan nhip.

Do tinh hgp bao ctia co tim, nén tim hoat dong theo qui luat "tat ca hodc khong". Su
kich thich mdt sgi co nhi nao do, s€ gdy mdt hoat dong dién qua khoi co nhi, tuong tu
nhu vay doi voi co that. Néu bd noi nhi-that hoat dong tot, dién thé s€ truyén tur nhi
xuong that. Khi tdc nhan kich thich ¢ manh dua dién thé trong mang téi ngudng, co tim
co bop ngay tdi mire t6i da. Dudi ngudng do co tim khong phan tng gi, tim cling khong
co bop manh hon duge.

- Tinh dan truyén cua soi co tim

Thudc tinh nay c6 & tAt ca hai loai soi co tim. Dién thé dong lan truyén doc so1 co
tao thanh mdt lan séng khir cyc. Song nay cé thé so sanh vdi song ma ching ta quan sat
dugc khi ném mdt hon dé xuong nudc.

Van toc dan truyén xung dong khac nhau giira cac ving cta tim. O trang thai sinh
ly, xung dong tur nit xoang vao co nhi voi van toc vura phai, 0,8-1m/s. Sy dan truyén
chém lai 0,03-0,05m/s tir tdm nhi qua nat nhi-that. Sau do, vén toc tang 1én trong bo His
(0,8-2m/s) va dat rat cao trong mang Purkinje: 5Smy/s. Cu01 cung cham lai khi di vao cac

s01 cO that, v6i van toc 0,3-0,5m/s. Nhu vay, su dan truyén xung dong tir nut xoang phai
mét 0,15s dé bat dau khir cuc cac tam that.

- Tinh tro

O cac giai doan khac nhau cia dién thé hoat dong, soi co tim dap ung khong giong
nhau véi rp@t kich thich bén ngoai. O pha 1 va 2, s¢i co da khur cyc roi nén khong dap
mg voi bat cir kich thich nao, d6 la thoi ky tro tuy€t doi. N6 gitp tim khong bi r6i loan
hoat dong boi mot kich thich ngoai lai. Pay 1a co ché bao vé vo cung can thiét, giip cho
co tim khong bi co cimg nhu co van; mét sy co clng cua tim s& dan dén ngimg tuan hoan
va tir vong. O pha 3, khi dién thé trong mang tang dén - -50mV, soi co tim bat dau dap tmg
véi cac kich thich, tuy con yeu, do 1a thoi ky tro twong doi.

- Tinh nhip di¢u



o) trang thai sinh ly, nat xoang ty dong phat ra cac xung dong theo mdt nhip di¢u
deu dan vai tan so trung binh 80 lan/phut. Tiép do, hai tdm nhi dugc khir cuc dau tién,
nhi phal trudc nhi trai, dong thoi lan toi nat nhi-thit theo nhitng bo lién nat. Sy dan
truyén trong niit nhi- that cham han lai dé cho hai nhi c6 thoi gian co bop xong. Sy tri
hoan nay co thé bi rat ngan baoi su kich thich cia h¢ giao cam va kéo dai boi day X.

Xung dong tiép tuc theo hai nhanh cta bé His vao mang Purkinje v6i van toc 16n,
do do6 nhiing soi co that duge khir cye trong vong 0,08-0,1s (thoi gian cia song QRS trén
dién tam do). Mom tim dugc khur cyc trude day tim, do d6 n6 co bop trude day tim, giap
don mau tir mém 1én phia day va tong mau vao cadc dong mach.

Nhu viy nat xoang phat xung déng vai tin s cao nhat, con goi 13 nat tao nhip cua
tim, nd ludn gilr vai trd chu nhip chinh cho toan by qué tim. Trong nhiing trudng hop
bénh ly, nut nhi-that hodc co nhi, co that cling c6 thé tao nhip, danh lay vai tro cua nut
xoang, ding ra chi huy nhip dap cua tim, dugc goi 1a 6 ngoai vi.
3.2.2.2. Pién tim d (Electrocardiogramme: ECG)

1). So lugc dién tam do

Binh thudng nhu moi té bao séng, khi co tim nghi ngoi, mang cua soi co tim ¢6
hién tuong phan cuc, mat ngoai mang dién (+) mat trong mang dién (-). Khi hoat dong,
moi s¢i co tim xuat hi¢n mot dao dong cua dién thé mang goi la dong dién hoat dong.
Tdong hop nhimg dong dién hoat dong cua cdc soi co tim goi la dong dién hoat dong cua
tim. Co thé con nguoi 1a mot méi truong dan dién twong ddi ddng nhét, cho nén dong
dién do tim phét ra c6 thé di khap co thé, ra toi da. Nhitng dong dién nay c6 thé ghi lai tir
hai dién cuc dat trén da no1 véi hai cuc cua may ghi dién tim.

Cach mic dién cuc dé ghi dong dién hoat dong cua tim goi la chuyén dao. DO thi
ghi lai cac bien thién cia dong dién do tim phat ra trong khi hoat dong goi 1a dién tdm do
(ECG: electrocardiogram). (Hinh 3.5).

2). Céc chuyén dao tim

Tuy theo cach mic dién cuc, ta s& ¢ 12 chuyén dao:

- Chuyén dao song cuc cac chi: D1, D2, D3

- Chuyén dao don cuc chi ting cuong: aVR, aVL, AVF

- Chuyén dao trudce tim: V1, V2, V3, V4, V5, V6

Puong biéu dién dién tim (dién tim dd) gdm c6 5 song ndi tiép nhau voi 5 chir cai
lién tiép dugc dat tén P, Q, R, S, T. Ba song Q, R, S tap hop lai thanh phire bd QRS. Séng
¢ phia trén duong dang dién 1a song duong, song & phia dudi duong dang dién la song
am.

3). Pién tdm d6 va cac chat dién giai

Su thay d6i ndng do K" hogc Ca"" huyét thanh thuong dan t6i sy thay ddi tinh hung

phéan cua co tim va lam r6i loan ECG.
~ -khi K" > 6,5mmol/l, song T cao va nhon, QT kéo dai, trudng hop ning c6 thé dua
dén ngung xoang.

- khi K" < 2,5mmol/l, ST dudi duong dfmg dién, T hai pha va c6 thé xuét hién song
U theo sau song T.

- khi Ca™ > 2,75mmol/l, khoang QT, doan ST ngén lai.



- khi Ca™ < 2,25mmol/l, khoang QT kéo dai ra.

Khoang PR
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Hinh 3.5: Cach mic cac dién cue trén da dé ghi dién tim va sy din truyén xung dong
qua tim thé hién trén dién tim do

3.2.2.3. Chu ky hoat dong cta tim

Tim d4p nhip nhang, déu din. Khoang thoi gian tir ddu ctia mot tiéng tim nay dén
dau tiéng tim khac goi 1a mdt chu ky tim. Gitra di¢n tam do, cac hién tuong co hoc (co va
gian) va nhiing thay do6i vé 4p luc tdm nhi, tdm that, thé tich tam that va ap luc dong
mach chu trong sudt chu ky tim c6 lién quan véi nhau. Ap luc & that trai cao, con that
phai thi &p luc thap hon nhi€u vi thanh that phai mong hon tuy nhién thé tich tong mau la
nhu nhau. O mot chu ky tim binh thuong, hai tim nhi co trong khi hai tim that gian va
ngugc lai.

Céc giai doan ctia chu ky tim gém cé: trong diéu kién binh thudng tim dap khoang
75 nhip trong mot phut, thoi gian cua mot chu chuyén tim la 0,8 gidy va gom hai thi co
ban la thi tdm thu va thi tam truong.

- Thi tam thu: kéo dai 0,43 gidy, gdm tdm nhi thu, tim thit thu.

+ Tam nhi thu kéo dai 0,1gidy, luc ndy tdm nhi co nham tng ndt 1/4 lugng mau
con lai trong thoi ky tdm truong. Sau khi co, nhi gian ra trong suot thoi gian con lai cua
chu ky tim (0,7giay).

+ Tam that thu kéo dai 0,33 gidy, duoc chia lam 2 thoi ky: thoi ky ting ap va thoi
ky tong mau.



* Thoi ky tang ap (0,08 gidy)

Mé dau giai doan nay la giai doan co tim co bop khong dong thoi (0,05gidy), két
qua 1a ap luc tr?l,m that téng dot ngot, cao hon 4p luc trong tdm nhi, mau doi ngu:qc‘vé,
dong van nhi that gy ra tiéng tim thr nhat tuong ung vaéi dinh song R trén dién tdm do.

Tiép theo 14 co co dang truong (0,03 gidy), ap luc tiép tuc ting cao, trong tim that
trai la 70-80 mmHg, trong tam that phai khoang 100mmHg, ap luc nay du sac mé van
ban nguy¢t, tong mau tir tdm that sang dong mach.

* Thoi ky téng mau (0,25 giy)

Mé dau giai doan nay la giai doan co co dang truong, ap lyc trong tim that tlep tuc
ting cao, mau tong nhanh sang dong mach chu va dong mach phéi. Thoi gian tbng mau
nhanh kéo dai khoang 0,12 gidy, tong nhanh 4/5 luong mau tir tim that vao dong mach;
con 1/5 lugng mau dua vao trong thoi gian téng mau cham. Mdi 1an tam that co, téng vao
dong mach khoang 70ml, thé tich nay goi la thé tich tam thu (Qs). Sau do toc do tong
mau cham lai, 4p sut tAm thit giam dan, thoi gian téng mau cham kéo dai 0,13 gidy.

Giai doan tdng mau 13 giai doan quan trong nhit trong mot chu chuyén tim.
- Tam truong: kéo dai 0,37 giay, duoc chia 3 giai doan.
_ +tGiai doan tién tAm truong (0,04 gidy) co tim that dd ngimg co nhung van t6 chim
van tiép tuc mo.
+ Giai doan gian dang truong (0,08 gidy) trong giai doan nay co tam that gian ra
nhung khéng thay doi chiéu dai. Ap luc trong tim that giam xuong thap hon trong dong
mach. Do tinh dan hdi cta thanh dong mach, c6 xu huéng co vé trang thia cii, lam mau &

dong mach chu va dong mach phdi doi nguoc vé dong van tim t6 chim, gy tiéng tim tht
hai.
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HINH 3.6: LIEN QUAN GIUA TAM PONG PO, PIEN TAM DO,

THE TiCH THAT TRAI VA TAM THANH PO

q Ap suat tam thit tiép tuc giam, mau tir tinh mach chu trén va tinh mach chu dudi
d6 vao tam nhi lam tang ap suat trong tam nhi, cho deén khi l16n hon ap suat ¢ tam that thi
van nhi that m¢ ra, mau rét xuong that hon 70 % luong méu c6 trong tdm nhi (hinh 3.6).
*Luuy -7T€1m théj; khong bom hét méau, mdi khi tirp bop, lugng mau con lai khoang 50ml,
goi 1a thé tich cuoi tam thu. Luong mau nay c6 thé giam khi strc co cta tim tang hay suc
can bén ngoai giam va nguoc lai.

- Thoi ky tam truong toan bg thay ddi tity theo tan s tim, khi nhip tim nhanh thoi

gian tam truong ngan lai.




Trong diéu kién sinh 1y binh thuong nhip tim & mot s6 dong vt trinh bay trén bang

Bang 3.1: Nhip tim & mdt sé6 dong vat (nhip/phut)

Dong vat Nhip tim Dong vat Nhip tim
Trau 40 - 50 Cho 70 - 80
Bo 50-70 M¢éo 120 - 130
Ngua 30 -45 Tho 220 -270
Lon 60 - 90 Chuot 120 - 130
Curu, Dé 70 - 80 Ga, vit 240 - 400

3.3. Céu tao va chirc niing ciia hé mach
3.3.1. Cdu tao va chirc nang cua dong mach
3.3.1.1. Cau tao

DQng magh céNChl'J:c népg dua mau tir tim dén cac mao mach toan co thé. Hé dong
mach gom cac ong dan dan hoi va ¢ suc can cao.

Tu dong mach chu cac mach mau dugc phan nhanh ngdy cang nho dan, cang xa
tim, thiét dién cua mdi dong mach cang nho, nhung thiét dién cua hé dong mach cang
16n, van tbc mau cang xa tim cang giam.

Thanh dong mach c6 3 16p: 16p trong la 16p té bao nodi mac; 16p gitra chira cac té
bao co tron va cac soi dan vhéi, tilé giﬁ’a, SO1 co tron va sgi dan hoi thay doi theo tirng loai
dong mach; 16p ngoai 1a t6 chure lién két , c6 cac soi than kinh, & nhitng dong mach 16n
c6 cd mach méu nudi dudng thanh dong mach.
3.3.1.2. Quy ludt van chuyén mau trong mach

Mau luu thong trong mach méu tuan theo nhimg quy luat huyét dong hoc. Do 1a
nhting quy luét thiy dong hoc duoc ap dung vao méau va mach mau.

Nhimng quy luét thuong dugc dé cap t6i khi nghién ctru vé& tudn hoan mau trong
mach mau. O day ndi vé dinh luét Poiseulle:

- Pinh luét Poiseulle: khi mot chét long chay trong mét 4ng hinh try, nam ngang co
mot tiét dién hang dinh thi luu luong gitra hai diém trén _Ong ty 1¢ thuén voi hiéu s6 ap luc

va binh phuong tiét dién cua 6ng, ty 18 nghich véi chiéu dai giita hai diém va d6 quanh
ctia chét long.

Trong do: - Q: 1a luu lwong chét long

4

Q=(PL-P2) -
I - P: hiéu s6 ap luc

- r: ban kinh dng dan

- n: 12 d6 quéanh chét long

- 1: 1a chiéu dai 6ng dan

Néu goi 8nl/m.r*1a stc can (R) thi Q= A p/R

- Ung dung dinh luat trén ddi véi hé théng mach mau:

O nguoi va dong vat bac cao, ap luc ciia mau ¢ tinh mach chu trén d6 vao tm nhi



phai gan nhu = 0. Do d6 Q= P/R hay P = Q.R
Nhu vay ap luc méu tai dong mach ty I¢ thuan véi lugng méau dd vao dong mach
trong don vi thoi gian va suc can ngoai vi. Con strc can doi voi dong mau tai mot di€ém
nao do trong hé mach bao gid cling phu thudc vao chiéu dai ciia doan mach (tinh tir tim
dén diém do), vao d§ quanh cua mau va kich thudc cua long mach.
3.3.1.3. Pac tinh sinh 1y cia dong mach
- Tinh dan hoi
Cac mach mau c6 tinh gian no, d6 la kha nang cua mach gién phinh ra tuy theo sy
thay do6i ap suét trong long mach. O dong mach chu, tim déap ngat quang, nho tinh dan
h01 mau van chay lién tuc. Trong thoi ky tam thu, mau duoc tong vao dong mach vai ap
suat 16n khién cho nd gian ra, luc nay thanh mach nhan dugc mot thé nang. Trong ky
tam truong, mach mau trd lai trang thai ban dau, do thé nang cua thanh déng mach
chuyén thanh dong nang day mau, 1am cho mau chay lién tyc. Kha nang dan hoéi giam
theo tuoi, do su tang do cirng thanh mach
- Tinh co that
Ldp co tron cua thanh mach duoc chi phéi boi than kinh, c6 thé chu dong thay déi
duong kinh, nhat 1a & cac tieu dong mach. Pac tinh nay khién luong mau dugc phan phoi
dén co quan tuy theo nhu cau.
3.3.1.4. Huyét ap dong mach
Huyét ap (HA) 1a 4p suit mau trong dong mach. Mau chay dugc trong dong mach
1a két qua cua hai lyc doi 1ap, luc day mau cua tim va lyc can ciia mach mau, trong dé luc
day mau cua tim thang nén mau chay duoc trong dong mach véi mot toc do va ap suat
nhat dinh. Huyét &p truéc day dugc do bang don vi milimet thuy ngan (mmHg). Ngay
nay, don vi do luong qudc teé hé SI (systéme international) khuyén dung don vi kilopascal
(kPa), ImmHg = 0,133 kPa va 7,5mmHg = 1 kPa.
- Huyét ap toi da
Con goi 1a huyét ap tam thu, thé hién kha ning co bop cua tim, 1a gidi han cao nhat
cua nhitng dao dong co6 chu ky cua huyét ap. Huyét ap toi da thay doi tuy tuoi, thuong tir
90-140mmHg.
- Huyét dp 10i thiéu
Con goi 1a huyét p tdm truong, thé hién sirc cang ciia thanh mach, 1a gidi han
thap nhat ctua nhitng dao dong c6 chu ky cua huyét ap. Huyét ap toi thiéu thay doi tur 50-
90mmHg.
- Huyét dp hiéu sé
La chénh léch giita huyét ap tdi da va huyét ap tdi thiéu, 1a diéu kién can cho tuan
hoan mau. Binh thuong khoang 5S0mmHg.
- Huyét dp trung binh
La trung binh cua :cét ca ap sudt mau duoc do trong mot chu ky thoi gian. Huyét
ap trung binh gan véi huyét 4p tdm truong hon huyét 4p tdm thu trong chu ky hoat dong
cua tim.
HA trung binh = HA tdm truong + 1/3 HA hiéu sd
Huyét ap dong mach giam it tir dong mach 16n sang dong mach vira vi khéang luc
nho, nhung gidm nhanh trong cac dong mach nho va ti€u dong mach. Huyét ap trung binh



& cudi tiéu dong mach 1a 30-35mmHg. Huyét ap hiéu sb chi con 5SmmHg.
- Cdc yéu t6 anh hwong dén huyét ap
Ap suit cia mau trong dong mach lién quan chit che dén cac yéu t6 nhu luu
lurgng mau, strc can cua hé mach, sirc can lai lién quan dén kich thudc mach mau, do

quanh cua mau. Méi quan hé gilra cac yéu tb trén duoc xac dinh theo cong thirc
Poiseuille vé sy van chuyén chat 16ng trong hé théng dng dan.

+ Cong thuc Poiseuille

Tr
= (PL- P2) ¢
Hé thong ong Mach mau
Q: Luu lugng chat 16ng Luu luong mau
P1: Ap suit dau éng Ap suit & quai DM chu
P2 : Ap suét cudi Ap suit & TM chu =0
r: Ban kinh 6ng Bén kinh mach mau
1: Chiéu dai 6ng T quai PM cha dén TM cha trén noi d6 vao tim
nhi phai
n: D6 quanh cua chat 1ong D0 quanh cua mau
Vay taco: Q= iXP dodo P= Q80
8ln mr?

~ Luu luong mau Q chdy qua mét 6ng mach chiu sy chi phéi ctia hai yéu :[6: hi¢u ap
sudt gitra hai dau ong (P1-P2 = P), la dong luc day mau qua 6ng va suc chong doi lai
dong chay qua ong con goi 1a stic can R (resistance) cua hé mach.
Theo dinh luat Ohm ta c6 :
Q=P/R hay R=QxP
. StccanR = 8nl/m.r* cho nén ta c6 P = Q.R. Trong d6 chiéu dai hé mach 1a khong
doi, nhu vay HA phu thudc vao luu lugng tim, tinh chat cua mau va ban kinh mach méau.
+ Luu lugng tim: Q=0Qs. f.
‘ Qs 1a khéi lwong mau mbi lﬁp tim bop téng ra (khoang 70ml). f (tan s6 tim): s6
lan tim bop trong 1 phut (khoang 70 lan).
Vay Q =Qsx f = 70ml x 70 lan = 4900ml/phut.
Khi tim co bop manh, mau dugc déy vao dong mach nhiéu hon, thé tich tim thu
tang do do huyét ap cao hon va nguoc lai.
Nhung c6 khi tim dép chdm ma HA khéng giam, gap ¢ nguoi tép luyén thé thao. Vi
du: Tim dap chdm 50 1an nhung Qs =100ml , do d6 Q = 5000ml.
Khi tim dap qua nhanh (>140lan/phut), thoi ky tim truong qua ngan, khong du cho
mau tr¢ ve tim, do d6 the tich tdm thu giam va luu lugng tim giam, HA giam.
+ Yéu té mdu
Do quanh ciia mau ciing 1a mot yéu t6 quan trong guyét dinh HA, néu do quanh
giam thi HA ha, d6 la truong hop cua nguoi bi bénh thiéu mau, do thiéu protein trong
huyét twong va thicu ca hong cau, do d6 d6 quanh giam.



Truong hop mAt mau, d‘O bi ché}f mau nang, lam cho V giam, co thé s& rut nudc
gian bao dé bu V hoac do truyén dich dé bu V, dd quanh bi gidam nén HA giam.

Co truong hop do quanh tang, nhung HA van giam, gip trong mat nudc nhu noén
mura nhiéu, ti€u chdy nang lam cho V giam, lic nay méu bi c6 dac lam cho d6 quanh
tang, nhung V giam, vi vay HA giam.

+ Yéu t6 mach

‘ Mach gian thi HA ha, mach co thi HA tang. O nguoi cao tudi, mach mau kém dan
hoi, suc can R tang, khién cho huyét ap cao.

- Nhitng bién doi sinh 1y ciia huyét dp

+ Theo tudi: Tré cang nho huyét 4p dong mach cang thap, cang vé gia huyét ap
cang cao theo murc d xo cung dong mach.

+ Theo gi6i: Huyét 4p ¢ phu nit thuong thap hon so voi nam gi6i cung lta tudi
khoang 6 mmHg.

+ Thay di theo trong lyc: O vi tri dtng thang, huyét ap trung binh ctia dong mach
ngang tim la 100mmHg, do anh huong cua trong lyc, dong mach ¢ cao hon tim Icm thi
huyét ap gidm 0,77mmHg, thap hon tim 1cm thi huyét &p tang 0,77mmHg.

+ Thay d6i theo ché d6 an: An nhiéu dam, an man thi huyét ap ting.

+ Thay d6i theo nhip sinh hoc: HA _thay d6i theo ngay dém nhu hinh sin. HA
thuong ha vao sang sém ting dan dén trua rdi chiéu giam.

+ Van dong: Khi van dong, huyét ap tang do sy dap Ung cua co thé dbi voi hoat
dong thé luc luc dau, sau d6 huyét ap giam dan nhung van cao hon binh thuong. Truong
hop huyét ap giam trong van dong nang, thuong do kha nang bom mau cua tim khong du
hiéu luc. O nguoi ¢ rén luyén, tri sé huyét 4p thuong thap, ciing nhu nhip tim thap hon
so v&i nguoi binh thuong khong rén luyén.

3.3.2. Pac diém cdu triic chirc nang tinh mach

Hé tinh mach bat nguén tir mao mach, ké tir khi thanh mao mach c6 co tron 1a d6 1a
tiéu tinh mach. Thiét di€n cua mot tinh mach cang vé€ gan tim cang lon, tong thiét dién
cua ca hé tinh mach 16n hon hé¢ dong mach. Moi dong mach 16n thuong co6 hai tinh mach
di kém. Trén dudng di cia h¢ tinh mach c6 céc xoang tinh mach.

Thanh tinh mach c6 3 16p nhu dong mach nhung moéng va dé gidn rong hon:

- 16p trong cung la l6p té bao ndi mac vdi ting doan nho ra tao thanh nhing nép
gap hinh ban nguyét dbi dién nhau lam thanh van tinh mach hudng cho mau chay mot
chidu vé tim. Céc van tinh mach c¢6 & cac tinh mach chi, khéng c6 van & cac tinh mach
nho, tinh mach tir ndo hodc tir cac tang.

- 16p gitta gdm nhiing soi lién két va soi co, soi co vong va doc dan 1dn véi soi mod
lién ket.

- 16p ngoai mong gdm nhitng soi lién két chun gian.

Do céu tric nhu trén, tinh mach c6 tinh gian cao, c6 thé chira mot lugng méu 16n
véi su thay doi it ap luc bén trong. O moét thoi diém nao do6, khoang 65% thé tich mau
toan b dugc chira trong tinh mach so vdi 20% trong h¢ thong dong mach.



3.3.2.1. Nguyén nhdn ciia tuan hoan tinh mach

- YEU TO TIM

Tim bom méau vao dai tudn hoan, tao nén huyet ap. Huyét ap giam dan tir dong
mach qua mao mach dén tinh mach huyet ap giam rat nhleu nhung ciing du dua mau trd

vé tim. Trong thoi ki tim thét thu, ap suat tim nhi giam xudng dot ngot do van nhi-that bi

ha xu6ng vé phia mom tim lam budng nhi gian rong, tac dung nay lam hat mau tu tinh
mach tr¢ vé tdm nhi.

- VAN TINH MACH

Mot sb tinh mach c6 chira cac van, c6 chirc ning giéng van tim. Van 1a nhimg nép
16n trong thanh tinh mach, chi cho phép mau chay mot chiéu vé tim. Cac van chu yéu &
trong cac tinh mach chi.

-SUC CO CO VAN

Khi ctr dong, su co cua cac co xung quanh, ép vao tinh mach, phdi hop véi cac van
khlen cho méu chay vé tim. Do d6 su van co giup mau vé tim tét hon. Khi cac van suy
yéu, s& & mau & tinh mach gay phu.

- CU PONG HO HAP

Khi hit vao, co hoanh ha thap, cac tang trong bung bi ép, 4p sudt ting 1én va ép mau
vé tim. Pong thot, ap sudt trong 1ong nguc cang am hon ( tir -2,5mmHg den -6mmHg),
khién cho ap suét tinh mach trung vong dao dong tir 6mmHg thi tho ra dén gan 2mmHg
khi hit vao. Su giam ap suét nay 1am ting lwong mau tré vé tim phai.

- Anh huéng cua trong luc

O tu thé dtmg trong luc ¢6 anh huong tt t&i tudn hoan tinh mach & trén tim va lai
khong thuén lgi cho tuan hoan tinh mach ¢ bén dudi tim.
3.3.2.2. Péng lwc mdu trong tuan hoan tinh mach

Mau chay trong tinh mach 1a do cac nguyén nhéan cua tuan hoan tinh mach. Mau
chay trong tinh mach c6 mot ap suat goi la huyet ap tinh mach. Huyét ap tinh mach duoc
do bang ap ké nudc va co tri s6 thip, ap sudt mau trong tinh mach khuyu tay la 12
cmH,0, & tinh mach trung tdm noi tinh mach chi d6 vé tim nhi phai c6 gia tri thip bang
trong tdm nhi phdi 1a 0 mmHg.

Huyét ap tinh mach ting thuong gap trong suy tim phai hodc suy tim toan bo hoac
khi ¢6 tré ngai trén dudng mau tro vé tim, ¢ khi 1én dén 20 cmH20.

Huyét ap tinh mach giam trong shock vi mao mach gidn rong, chira mot lugng mau
16n.
3.3.3. Pdc diém cdu triic chirc nang cua mao mach

Céc tiéu dong mach phan nhanh thanh cdc mao mach, cic mao mach tao thanh
nhirng mang di vao t6 chuc. H¢ mao mach gom cac mao mach thyc sy, 1a nhitng mach
mau dai va mong (thanh day 0,5um, duong kinh mao mach 8um). Pau mao mach co co
vong tién mao mach, kiém soat lwong mau di vao mao mach. Thanh mao mach 1a 16p té
bao ndi mo, bén ngoai 13 mang day. Giita cac té bao ndi mé c6 nhitng khe nho di xuyén
qua thanh mao mach, duong kinh khoang 6-7nm, khong cho céc chat c6 phan tu luong
16n hon 35000 di qua, nhu thé cac thé cac protein cua mau binh thuong khong qua duoc
thanh mao mach. Phan 16n nudc va chat dién gidi c6 thé di qua khe dé dang.

Ngoai nhitng mao mach thyc su, con ¢ nhimg ludén mo goi 1a kénh wu tién, ndi



gitra tiéu dong mach va tiéu tinh mach, nhu vay mau tr dong mach luén di sang tinh
mach theo kénh uu ti€n. Khi co that tién mao mach co lai mau chu yéu di theo kénh nay,
khi co that tién mao mach mo ra thi méau di qua nhirng mao mach thyc sy (hinh 3.7).

Hinh 3.7: So db vi tuan hoan

3.3.3.1. Bong Tinh mach lyc méu trong mao mach

Vé tim
Mau chay trong mao mach 1a do su chénh léch 4p suat tir tiéu dong mach dén tiéu
tinh mach. Huyét ap giam rat thip khi qua mao mach (10mmHg), dén tiéu tinh mach chi
con 10-15mmHg. Trong truong hop bénh 1y, mao mach gidn ra, huyét ap thip hon huyét
ap tinh mach, mau s& bi  lai trong mao mach, huyét twong thim qua mao mach, gy phu.

Luu lvgng mau qua mao mach tuy thudc vao sy hoat dong cua td chtre d6 va duge
di€u hoa boi co that tién mao mach cting nhu sttc can cua dong mach nho va ti€u dong
mach dén td chire. Khi nghi ngoi, cic co that nay chi mé& 5-10% cac mao mach dé cho
mau di qua, trai lai khi hoat dong (co co), mau tran ngdp mao mach.

Mau khong chay lién tuc qua mang mao mach ma thudng ngit quang, do su co,
gian cua co that tién mao mach va co tron thanh mao mach. Trong cac mao mach nho
hong cau phai bién dang dé di qua mao mach, do d6 c6 nhitng doan ctia mao mach chi c6
hong cau, c6 nhiing doan chi c6 huyét tuong. Méau chay qua mao mach rat cham, toc do <
0,1 cm/giay, di€u nay thuan lgi cho su trao doi chat.
3.3.3.2. Sy trao d6i chat qua mao mach

Su trao d6i chét dién ra & cac mao mach thuc su. Co 5% téng luong mau (khoang
250ml) & h¢é mao mach tham gia trao doi chat.

Dudng chit, oxy va nhiing chit khac trong mau s& di qua thanh mao mach, vao
dich k&, roi vao t€ bao. T¢€ bao thai cac chat theo hudng ngugc lai. Sy qua lai nay dugc
thuc hién theo 3 con duong: khuéch tan, van chuyén theo 161 am bao va sy loc.

- SU AM BAO

Nhitng chét co trong luong phan tir twong dbi 16n nhu cac protein khong hoa tan
trong m&, khong thé qua cac 16 ctia thanh mao mach ma dugc van chuyén boi cac boc 4m
bao.



- KHUYECH TAN

Cach thtc trao dbi qua mao mach quan trong nhét 13 su khuéch tan don gian. Cac
chit nhu oxy, carbonic, glucose, acid amin, hormon va nhitng chat khac khuyéch tan qua
thanh mao mach theo su chénh 1éch néng dd. Cac chit hoa tan trong lipid nhu oxy,
carbonic va ure di qua truc tiép mang bao twong cia té bao ndi mac, cic chit it hoa tan
trong lipid nhu Na*, K, CI” va glucose khuéch tan qua céc 15 gitta té bao noi mé.

-SU LOC

Nudc va cac chat hoa tan di qua cac 16 giita té bao ndi mac bfing su loc, phu thudc
vao su chénh léch ap sut giita trong va ngoai mao mach. Mic du cach thirc trao d6i nay
tuong dbi bé (ngoai trir & than), nhung quan trong duy tri thé tich mau tuan hoan. Sy trao
d6i nay phu thudc vao ap suit thuy tinh va ap suét keo.

- Ap sudt thuy tinh (Pc), tic huyet ap, c6 khuynh hudéng day nude va cac chit hoa
tan tir mau sang dich k&, tri s thay d6i tir 32mmHg ¢ mao dong mach dén 15mmHg mao
tinh mach.

Ap suét thuy tinh dich k& (Pi) thudng bang 0.

- /:Xp sut keo huyét twong (mc), phu thudc protein huyét twong, tac dung kéo nudce
va céc chat hoa tan vao trong mao mach. Binh thuong khoang 28mmHg.

Ap suit keo dich k& (ni), tri s6 nay rat nho khoang ImmHg.

Su di chuyén cta chit dich, con goi 1a ap lyc loc thuc sy, tai mao mach dugc tinh
nhu sau :

Sy di chuyén dich =k (Pc + 7i) - (Pi+ mc)

K 14 hé s6 loc ctia mao mach (0,08-0,015 ml/ph/mmHg 100g md).

Ap luc loc duong tinh thi dich s& bj ddy tir mao mach ra khoang k&, nguoc lai, néu
am thi dich dugc tai hap thu tré lai vao mao mach.

Nhu vay, & mao dong mach ta c6 : (32+ 1) - (28+0) = 5 va dich s& di chuyén tr mau
vao md, va tuong tw, & mao tinh mach &p lyc loc 1a -12mmHg, do d6 dich dugc van
chuyén tur dich k& vao méau.

Méi ngay, trung binh 2’4 lit dich dugc loc qua mao mach (chiém 0,3% lup luong
tim); 85% dich loc dugc tai hap thu tré lai mao mach, con lai qua hé bach huyét vé tim.

i Bat ky nguyén nhan nao giy thay dbi ap suat & mao mach hoac ap suét keo dé::u
biéu hién bénh ly. Vi du: HA mao mach tang do bi can trén duong vé tim thi nudce bi day
ra dich k&€ gay phu, hoac protid méau giadm nudc cling thoat ra khéi mao mach gay phu.
3.4. Piéu hoa hoat dong tim mach
3.4.1. biéu hoad hoat dong cua tim

Hoat dong cua tim dugc thay d6i phu hop véi yéu gﬁu ctia co thé. Su thay doi nay
goi la dieu hoa hoat dong tim. Hogt dong cua tim dugc diéu hoa bdi co ché than kinh, thé
dich va tim con ¢6 kha nang tu dic¢u hoa.

1). Piéu hoa ngay tai tim - dinh ludt Frank-Starling

~ Hai nha sinh ly hoc Frank-Starling da chimg minh: sy co rit tim that thay doi truc
tiép theo thé tich cudi tam truong. Tang thé tich cudi tdm truong lam tang sy co rat cua
tim va vi vay tang thé tich tong mau tdm thu. Khi thé tich cudi tdm truong tang, co tim
gian ra va su co rat manh hon, co ché nay dugc goi 1a dinh luat Frank-Starling cua tim.



Khi tang strc can bén ngoai, luong mau do tim téng ra giam xudng, thé tich cubi
tAm truong ting, tim ting co that dé dua luong mau ra ngoai binh thudng.

Dinh luat Frank-Starling ¢6 muc dich chu yéu giit can bqng ddng thoi thé tich téng
mau tam thu cua hai tdm that nham tranh, trong tuan hgén phoi, moi sy @ tré (phu phoi)
hodc bom mau khong hiru ich, ma nhirng di€u nay cé thé dan dén tr vong.

2). Biéu hoa tir bén ngoai
- Co ché than kinh
+ H¢ than kinh thuc vit
. Than kinh giao cam: kich thich giao cam manh lam ting nhip tim dén
200lan/phat, tham chi 2501an/phit ¢ nguoi tré tudi. Nhu vay, kich thich giao cam
lam tang kha nang co bop cua co tim, do d6 lam tang thé tich mau duoc bom ciling
nhu tang 4p suat tong mau.

Thén kinh ph6 giao cam: kich thich ddy X manh cé thé giy ngimg tim trong vai
gidy, sau do tim dap lai rat cham, tan s6 20-30lan/phut. Kich thich phé giao cam chi lam
giam 20-30% suc co bop cua tim vi soi dy X khong dugc phén bo ¢ tam that ma chi ¢
tam nhi. Ca 2 yéu to trén lam gidm hon 50% kha nang bom mau cua tam that.

- Céc phan xa diéu hoa hoat déng tim

e Phan xa giam ap: khi ap suat ting & quai dong mach chu va xoang dong mach
canh thi xung dong duogc truyén theo day Cyon Luwig va day Hering v& hanh ndo kich
thich day X lam cho tim dap cham va huyét ap giam.

e Phan xa tim-tim (phan xa Bainbridge): khi mau vé tim nhiéu, gdc tinh mach chu
d6 vao nhi phai bi cang lam tang ap suat & ddy, xung dong theo cac soi cam gidc di trong
day X truyén vé hanh ndo giy e ché day X lam tim dap nhanh, giai quyét tinh trang @
mau & tam nhi phai

Ngoai ra con ¢ nhitg phan xa khac anh huéng dén hoat dong tim :

* Phan xa mat- tim: 4n manh 1én hai nhén cau lam kich thich dau mat day V, xung
dong veé hanh nao kich thich day X lam tim dap cham.

* Phan xa Goltz: néu danh manh vao ving thuong vi c6 thé gay ngimg tim. Phan xa
nay tor ddm roi duong theo day tang 1én hanh ndo kich thich ddy X manh. Do vay trong
phau thuat, su co kéo manh cac tang ¢ bung cling co6 thé gay ngung tim.

Sy kich thich manh d6t ngét vung mii hong, nhu bop cd, treo cd, gdy mé bang éte
cling c6 thé gay ngung tim.

- Co ché thé dich

+ Hormon: hormon tiy thugng than (adrenalin) lam tim dap nhanh. Hormon giap
(thyroxin) lam tim dap nhanh, tang strc co, ting su tiéu thu 0, cta co tim, ting thu thé B
trong mo co tim.

+ Anh huong cua khi ho hap trong mau: PCO, ting va PO, giam lam tim dép
nhanh, nguoc lai thi tim dép chdm, nhung sy giam PO, qua thip hoiac PCO, qua ting
cao, c6 thé lam rdi loan hoat dong tim va co thé ngung tim.

+ Anh huéng ciia cac ion: nong do Ca™" cao trong méau lam ting truong lyc tim, sy thiéu
hut Ca™ ¢6 tac dung nguoc lai. Mic du vay, trong 1am sang, hiém khi nhiing tic dung Ién tim xay
ra do su bat thuong nong do Ca"™", vimtc Ca”™ mau dugc diéu hoa trong mot pham vi chat ché.



Nong do K mau cao lam giam truong lyc tim, tang cao hon gay r6i loan dan truyén nhi that, sy
tang K" gip 2 - 3 1an so v6i binh thudng c6 thé gy suy tim, ri loan nhip va tir vong.
3.4.2. Piéu hoa tuan hodn dong mach

Tuan hoan dong mach duoc diéu hoa b?mg 2 co ché than kinh va thé dich
1). Piéu hoa tudn hoan boi hé than kinh

- Trung tAm van mach: Gom mot nhom day than kinh trong hanh ndo ¢ chic ning
diéu hoa huyét ap. O trang thai binh thudng, ludén cd nhiing tin hiéu giao cam tir trung
tam vén mach xudng, lam mach hoi co lai tao truong lyc mach. Khi nhimg tin hiéu giao
cam tang, gy co mach va tang huyét ap, tang luu luong tim. Nguogc lai, néu giam cac tin
hiéu nay dén mach thi mach gidn, huyét ap ha, ting du trit mau & hé tinh mach.

- Nhitng chét cam thu ap suét (Barorécepteurs)

) La nhiing chit cam thu véi st cang, co nhiéu & thanh tim va mach méu 16n. Céc
chat cam thu ¢ xoang dong mach canh va quai dong mach chu dong vai tro chinh trong
di€u hoa tuan hoan dong mach. Cac thu thé nay bi kich thich khi ap suat ¢ quai dong
mach chu va xoang dong mach canh tang, xung dong s& theo day than kinh IX, X vé cac
nhan don doc ¢ hanh néo, e ché vung co mach lam giam xung ra ngoai bién gy gian
mach, huyét ap giam, dong thoi kich thich day X 1am tim dap cham. Khi &p suat gidm thi
c0 tac dung nguoc lai, nghia la giam cac xung dong tu cac chat thy cam, giam sy {rc ché
trung tdm van mach, tang tin hi¢u giao cdm ra ngoai bién gay co mach va tang huyét ap,
dong thoi giam kich thich day X lam tim dap nhanh.

- Nhitng chat cam thu hoa hoc (chémorécepteurs)

La nhitng chat cam thu nhay cam véi su thay dbi PO,, PCO; va pH mau, khu tra ¢
quai dong mach chu va xoang dong mach canh. Khi huyet ap giam, PO, trong mau dong
mach giam, cac chit cam thu nay bi kich thich, s& truyén xung dong vé hanh néo, kich
thich ving co mach gy co mach ngoai bién va ting huyét ap. Tuong tuy nhu vay khi
PCO; tang va pH giam.

- Hé thén kinh thyc vat

Hé giao cam dong vai trd quan trong trong diéu hoa tudn hoan ctia hé than kinh
thuc vat. Trong khi do, hé phé giao cdm thi quan trong cho chiric nang tim.

+ Hé than kinh giao cam: cac sQi giao cdm gay co mach ¢ cac dong mach, tiéu
dong mach, tinh mach. Chat hda hoc trung gian la norepinephrin hoat dong truc ticp 1én
cac o receptor cua co tron mach mau gay co mach. Pong thoi su kich thich giao cam con
khién tay thuong than tiét epinephrin va norepinephrin vao mau giy co mach, nhung mot
vai noi, epinephrin gay gian mach do tac dung kich thich 3 receptor.

- Hé than kinh pho6 giao cam: dong vai trdo nho trong diéu hoa tuan hoan dong
mach. Téac dung cha yéu 1a kiém soat nhip tim boi cac day X dén tim gay giam nhip tim.

2). PBiéu hoa tuan hoan bai cac yéu t6 thé dich

- Céc chat gay co mach

+ Norepinephrin: co mach manh (do tdc dung 1én a receptor)

+ Epinephrin: gdy co mach & nong d6 cao (tac dung 1én o receptor), & nong do thip
gay gian mach (tac dung lén B receptor)

+ Angiotensin II: gdy co mach manh dic biét ¢ cac tiéu dong mach, 1am ting sirc



can ngoai bién toan bd va lam ting huyét ap.

+ Vasopressin (ADH: antidiuretic hormone): binh thuong chi dugc tiét rat it trong
mau, gady co mach manh hon angiotensin II, dac ﬂbiét khi gcuét hpyét gang, nong do
vasopressin tdng cao gy tdng huyéet ap dong mach dé dua huyét ap ve tri s6 binh thuong.

- Céc chat gay gién mach

+ Nhom Kinin: gdm bradykinin trong huyet tuong va lysilbradykinin trong mo, tac
dung gidn cac tiéu dong mach, lam tang tinh thim mao mach, ting luong mau dén mo.

+ Histamin: c¢6 ¢ hau hét cac mo, gy gidn mach twong ty nhom kinin., ting tinh
thidm thanh mach, do d6 1am giam huyét 4 ap.

+ Prostaglandin: ¢6 ¢ hau hét cac to chirc, mic du c6 mot vai prostaglandin gy co
mach nhung phan 16n gay gian mach.

T ANP (ANF: atrial natriuretic peptide hay factor): do tam nhi bai tiét gay ha
huy€t ap do tac dung gian co tron thanh mach, giam strc can ngoai bién. Sy bai tiét ANP
phu thugc vao khoi lugng mau co thé, khi tang lvong mau trong nhi lam ap suat tm nhi
tang va tang bai tiet ANP. Ngugc lai, khi ap suat tdm nhi ha thi sy bai tiét ANP giam.

3). Céc chat khac

Ion canxi gdy co mach; ion kali gy gian mach; ion magie gay gian mach.

Nong d6 oxy & md giam, ndng do carbonic ting, gay gidn mach va nguoc lai.
4). Piéu hoa tuan hoan tai chd

bong mach c6 mot bé than kinh néi tai c6 kha nang gay co gian mach. ~Né'u cit mot
doan mach ro1 khoi co thé va nudi n6 trong dung dich Ringer thi doan d6 van ¢6 nhiing
dot co gidn nhip nhang. Do d6 dong mach c6 mot h¢ thong tu di€u hoa khong lién quan
vo1 hé than kinh bén ngoai.
3.4.3. Piéu hoa tuan hodn tinh mach

Céc tinh mach c6 thé co, gidn nhu dong mach nhung c6 nhiéu kha nang gién hon co
do thanh tinh maph c6 it soi co tron. Tuy nhién, sy co tinh ’magh co thé duoc géy’ ra b‘(”)’i
hoat dong cua than kinh giao cam trén tinh mach. Nhiing y€u t0 sau anh hudng dén tuan
hoan tinh mach :

- Nhié¢t do: khi troi rét, nhiét d¢ gidm lam co tinh mach, nhiét do cao khién tinh
mach gian ra.

- Céc chét khi: carbonic ting gdy gian tinh mach ngoai bién, oxy giam giy co tinh
mach ndi tang va gian tinh mach ngoai bién.

- Adrenalin gdy co mach, histamin co tinh mach gan, phéi, lach, gian tinh mach
ngoai bién.

- Mot s6 thude nhu nicotin, pilocapin lam co tinh mach; cocain, cafein giy giin

tinh mach.
3.4.4. Piéu hoa tuan hodn mao mach

Su thay d6i Iuu lwgng vi tudn hoan phu thudc vao hai yéu t6 sau:

- Hé tl}ﬁn kinh thuc vét kiém soat strc can ngoai bién bfmg cach tac dung lén co tron
cua thanh tiéu dong mach:

Pa s6 tiéu dong mach chiu sy chi phdi ciia hé giao cam qua sy giai phong chat dan
truyén than kinh 13 norepinephrin gy co mach. Mot sé hau hach giao cam dén co vén la



so1 cholinergic c6 tac dung gidn mach, lam tang lugng mau qua tiéu dong mach, hitu ich
lac bat dau sy van co, dong thoi ciing do tac dung cua epinephrin tuy thuong than 1én céac
B receptor. Diy pho giao cam chi phdi mot sé mach mau & hé sinh duc, giai phong
acetylcholin gay gian mach.

- Nhitng chat chuyén hoa tai chd hién dién trong to chirc 1am co gidn co thét tién
mao mach :

+ Nong d6 oxy dich k& giam lam gidn co thit tién mao mach khién mau vao mao
mach tang, nong d6 oxy dich k& tang. Khi nong do oxy dich k& tang lai gdy co co that va
luong méau vao mao mach giam di.

+ Nong d6 khi carbonic ting, pH giam, ting K+, ting adenosin va acid lactic c6
tac dung gian co that ti€én mao mach.

+ Cac homon nhu epinephrin, norepinephrin tac dung 1én o receptor gy co co thit
tién mao mach.

Ngoai ra vi tuan hoan con thay ddi do anh huong nhiét dJ, tang nhiét do tai td chuc,
nhu trong van co, gay gian co that va tang luu lugng mau; gidm nhiét d¢ lam co co that
tién mao mach khién luu lugng mau giam.

3.5. Tuén hoan bach huyét

Tuan hoan bach huyét 14 tudn hoan cua dich k&. Céc dich k& di tir té chuc vao cac
mach bach huyét nho, sau gom vao mach bach huyét 16n, va cudi cung vao hai ong nguc
1a dng bach huyét phai va ong bach huyét trai (hay ong nguc). Ca hai 6ng trén deu dd vao
cac tinh mach 16n cua tudn hoan mau. Bach huyet cung voi mau tinh mach d6 vé tam nhi
phai. Trong mot ngay dém luong bach huyét d6 vao vong tuan hoan mau khoang 1200-
1500 ml.

Bach huyét 1a chat dich khong mau, c6 phan tng kiém, chita khoang 3-4% protid,
1% glucose, 0,8-0,9% cac mudi vo co. PO quanh cua bach huyét nhé hon d§ quanh ctua
mau. Trong bach huyét con c6 cac bach cau lympho, mono va wa acid. Thanh phan cta
bach huyét khong hang dinh ma phu thudc vao chirc nang cia céc to6 chuc tao ra no.

Thong qua hé bach huyét, cac chat co phan tir luong 16n (doc td, vi khuan...) do co
quan, to chirc bai xuat ra trong qué trinh hoat dong da dugc dua ra khoi to chirc.

Dé bao vé cho mau tranh khoi cac chat ddc, trén dudong van chuyen ctia bach huyét
c¢6 cac hach bach huyét, trong hach c6 cac té bao lympho. Nhirng té bao nay c6 kha ning
khir doc, thu thap cac vat la va nhimg chat c6 phan tir lugng lon bang con duong thue bao
va phan huy chat. Thi du tir dng rudt co cac chit dinh dudng va ca cac chat doc di vao
bach huyet Cac chat nay di qua cac hach bach huyét du tién nam ¢ thanh rudt, roi qua
cac hach tiép theo nam ¢ mac treo trang. Sau khi da dugc khir doc, cac chat dinh dudng
theo mach bach huyet vé mau.

Qua trinh khir doc vi khuan con dién ra & cac hach hanh nhan phan b quanh ving
hong.

~ Su vén chuyén bach huyét duoc thyc hién nhd co bop ¢6 chu ky clia cac mach bach
huyét 16n. Trong cac mach nay c6 van, chi cho bach huyét di theo mot chiéu.

Su diéu hoa tudn hoan bach huyét dién ra nho cac co ché sau:

- Tai cac thanh mach bach huyét 16n c6 cac soi giao cam, cac sgi nay gdy phan Ung
co mach bach huyét khi xtc cam, khi dau, khi c¢6 cac kich thich vao cac thu thé bén trong



co quan va khi tang 4p & xoang dong mach canh.

- Su vén chuyén bach huyét ting khi tang sirc hat 1ong nguc va ting su co bop cua
CO Xuong.

- Lugng bach huyét ting 1én khi tang do chénh Iéch ap luc thAm thu giita mao
mach va t6 chic. Nguoc lai, lugng bach huyét gidam khi 4p luc keo cta protein trong mau
tang.
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