SINH LY HE MACH

ThS. BS. BPANG HUYNH ANH THU
Bd mon Sinh Iy — Sinh Iy bénh Mién dich
Pai hoc Y Dwoc TP.HCM



" S
MUC TIEU

m  Khai niém vé huyét ddng Iuc.

m Trinh bay cac dac tinh sinh ly cua déng
mach, cac phwong phap do huyét ap va
cac yéu td anh hwéng huyét ap.

m Trinh bay cac co ché trao ddi chat cua
mao mach.

m Trinh bay co ché giup mau tr& vé tim.




" A
VAI TRO CUA HE TUAN HOAN

m La hé thdng van chuyén va phan phdi mau
chira cac chat can thiét cho mo.

m Lay di cac sdn pham chuyén hoa.
m Hé tuan hoan gém:
+ mOot bom: tim
+ hé thong 6ng dan: mach mau.



m Hé thdng 6ng dan gom:

- DPOng mach: mgch m?u mang mau r&i khai tim,
don vi nho nhat Ia tieu ddng mach.

- Mao mach: noi dién ra qua trinh trao déi chat.

- Tinh mach: mach mau mang mau vé tim, don vi
nho nhat la tiéu tinh mach.

m Tiéu DM, mao mach, tiéu TM = hé vi tuan hoan.



'__
Hé vi tuan hoan

Venule




m Sw phan phdi thé tich mau trong co’ thé

Pulmanary circulation=8%

Suparior
vana cava

Heart—7%

Infarior
vena cava

“eins, venules,
and vanous
sinuses—64%

64 %
Veins

9%
Lungs
T 9%
Heart 5%
(diastole) go 29  Capillaries
Lesser arteries ' Greater
and arterioles arteries

Volume distribution



suEA fueuowng

an

tu

sanuan

saue|deD

ong

ry
n

sa|oUaUY M

salaue feuowng

SEAED SEUDAN

sujan abue

SUBA |[BLUS

t trong hé th

&
n

sanuan,

saue(den \

4

\ﬂt\l\mm_otm&

>
N =

Oi ap suéa

&

— salaue abie

= -

oan:
120
100
20
B0
40
20

(BH wiw) aunssald

m S thay d

Pulmonary

Systemic



" A
AP SUAT BONG MACH:

m DOng mau mudn chay phai co sw chénh léch
ap suat. :

m P déng mach: tri s6 P ndo d6 ma mau khong
con chay trong Idng mach ( mac du trj sd do
chwa gidm bang 0).

m Khi P trong long mach < P md xung quanh -
mach xep lai.



" A
VAN TOC VA LUU LUONG

m VVan toc (V): khodng cach mau di chuyén
trong 1 don vi thoi gian ( cm/s).

m Lwu lwong (F): thé tich mau di chuyén
trong 1 don vi thoi gian (ml/s).

m V= F/A (A: thiét dién).

= Mao mach: tong thiét dién Ién > V cham
nhat.



Vessel
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Small arteries
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Lwu lwvong(F) tinh theo DL Ohm:

Pressure Difference (AP) Vessel wall Blood Flow (Q)

Lwu lwong (F) theo CT Poiseuille — Hange:

- mAPr*

d=1
A : ‘\ 1 mlfmin —
P = — 18 mlfmi
100 mm < © \ mi/min 8 n l
Hg d=4 .
256 ml/min

: 2

n. d6 nhot mau
° r: ban kinh mm
Smaﬁessel I Chl‘éu déi

Large vessel



" J
KHANG LU'C MACH MAU (R)

m Tw2CT:

F=£ va F:i"lhﬁpl“dl
R 3nl
> R:SInI(nr")

Trong hé mach dd nhét va chiéu dai khdng dbi >R sé ti 1é
nghich v&i ban kinhr.
- tiéu DM va mao mach cé R cao nhat
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" J
m Sw anh hudng dé nhét mau 1én khang lwec:
- Khang lwc R ti [é thuan d6 nhdt mau.
- PO nhét phu thudce vao:
+ Té bao mau: tdng = dd nhét tang va
ngwoec lail.
VD: Dung tich HC (Hct) tang - d6 nhdét
tang.
+ Thanh phan protein trong huyét twong.
+ Strc khang cua té bao khi bj bién dang

VD: b&nh HC hinh cau, tb mau bi ctirng >
doé nhot tang.



" A
CAU TAO THANH MACH

m Ddng mach: gom 3 1&p:

+ L&p trong: 1&p té bao ndi mé.

+ L&p gitra: co tron va mé dan hoi.

+ L&p ngoai: mo lién két.

m Tinh mach: Clng co 3 lop nhv DM nhuwng |op
gi(ta mong hon it co tron va mé dan hoéi hon.

m Mao mach: khdng co6 co tron, chi cé mét 1&p té
bao ndi MO.
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" S
HE DONG MACH

m Chra 15% tong lwong mau.



1.Tinh dan hoi:

- Thi tam thu, tim co bop day mau tlr that ra DM. Trong
thi tam trwo’ng du khéng con lwc co bop cua tim nhwng

mau van lwu thdng dwoc 1a nhd tinh dan hoi thanh
ddng mach co bép day mau di.

- Nhw vay: khi ddng mach_dan hoi tot mau chay qua

mao mach subt chu chuyén tim. Khi ddng mach cung,
mau chi qua mao mach trong thi tam thu, khéng chay

qua dwoc & thi tam trwong.

;s ~—— Tiéu 68ng mach
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Pac tinh cua dong mach

2.Tinh co that:

Thanh DM co6 co tron nén co th
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" S
HA dong mach

1.Dinh nghia:

HA DM la lwc cua mau tac déng Ién mét don vi dién tich
thanh DM

Huyétdp = cung luong tim X stt¢ can mach ngm vi
nd lt’ch/ Tan s6 dwong kmhlonb rach
tdm thu ¢
Tang HA 1 / \
T tién ta
llénI tai - ___—»Cothat Phldu thianh mach
V miu tang stress
Tang nhip Than gill < T Renin

Na’ Na® angiotensin



2.Huyét ap tbi da ( HA tam thu):

La gidi han cao nhat clia HA trong mach, thé hién stc
bom mau cua tim. Binh thwdng khoang 120mmHg.

3.Huyét 4p tdi thiéu ( HA tam truvong):

La gidi han thap nhat cia HA trong mach, thé hién strc
can cua mach. Binh thwd'ng khoang 80mmHg.

4.Hiéu ap ( ap suat day): o
La hiéu s gitra HA t6i da va HA tdi thiéu.




1251 Aottic valve | I I
1
M

5.Huyét ap trung binh:

- La trung binh cla tat ca ap ‘suat mau dwoc do trong
mot chu ky thoi gian

- La ap suat tao ra dong mau chay lién tuc va cé lwu
lwong bang cung lwong tim.

- CT: HA trung binh = HA tam trwong + 1/3 hiéu ap.
Hay HA trung binh = (HA tam thu + 2. HA tam trwong)/3.
VD: 120/80/93 mmHg.

HA toi da: 120mmHg.

HA t6i thiéu: 80mmHg

Hiéu ap: 40mmHg

HA trung binh = (120 + 2 x 80 )/3 = 93,3 mmHg.
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CAac yéu td quyét dinh huyét ap

Yéu 16 sinh Iy Yéu td ly hoc
cung lugng  § thé tich mau
tim : déng mach
huyét ap
khang lye mach siic dan M0 e
ngoai bign déng mach
Pressure Difference (AP) Vessel wall Blood Flow (Q)
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" A
Thay doi sinh ly cua huyét ap:

Tudi: cang cao HA cang tang, mlc dd tdng song
song do xo cirng DM.

Gidi tinh: nam cao hon ntr.

Trong Iwc: DM cao hon tim 1cm HA giam
0,77mmHg va nguoc lal.

Van dong: luc dau HA téng nhiéu, sau dé c6 giam
nhwng van cao hon binh thuwong.

Ngay va dém: ban ngay HA cao hon dém.

Ché dd an: an man, an nhiéu thijt HA tang



Blood Flow (Q)

ey amn
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m Trong thi tdm thu, tim bom day mau vao
PMC gay ra song ap suat lam cang thanh
mach khi mau di qua do dé an nhe ngén
tay Ién vung dong mach trén xwong sé
cam nhan dwoc mach dap.

m Nhip lan truyén ctia séng ap suat doc lap
va cao hon van té¢c mau.

m Thanh mach xo cirng, song mach di
nhanh hon.



PP do huyét ap.

- PP truec tiép:
- PP gian tiép:
+ PP nghe.
+ PP bat mach



qunylét ap pp truc tiép

0 pressure ~— ’
Mowing sooted
paper — Float
Anticoagulant
solution
L—/—il\ﬂercury
. r R

Mercury
manometer

Song a: do tim co bop tao nén

Séng B: dao ddng huyét ap theo hd hap,
tang luc hit vao va giam luc tho ra.

Song y: tac dung co mach tw trung tam van
mach



Po huyét ap pp gian tiép

m Dung cu:
+ Ong nghe
+ May do huyét ap:




"
NGUYEN TAC DO HA GIAN TIEP PP BAT MACH:

m Khi chwa bom hoi vao bang quan: mach dap khi so.

m Bom hoi vao bang quan dén khi mach bj ép hoan toan: khédng con
cam nhan mach dap.

m X hoi: khi &p suat trong bang quan bang HA tam thu > mau bat
dau chay qua dwoc cho hep nén cam nhan mach dap tré lai dau
tien - twong irng HA tam thu.

Sau d6 van cdm nhan mach dap khi tiép tuc gidm ap suat trong bang
quan.

> PP bat mach chi cho biét HA tam thu, khdng cho biét HA tam trwong

Broan £
binh thwimg

Drong mau xoay

Eroan B0 hep




=
NGUYEN TAC DO HA GIAN TIEP PP NGHE:

m Khi chwa bom hoi vao bang quan:khdéng nghe tiéng
dong.

m Bom hoi vao bang quan: mm hep dan sé tao ra tiéng
ddng = dén khi mach bj ép hoan toan: khéng con tiéng
dong.

m X3 hoi: khi ap suat trong bang quan bang HA tdm thu >
mau bat dau chay qua dwoc ché hep tao nén cac tiéng
déng Korotkoff




"
NGUYEN TAC DO HA GIAN TIEP PP BAT MACH:

m Tiéng Korotkoff: tiéng clia ddng mau xody doi vao
thanh mach va cO6t mau yén tinh bén dwor.
Co0 5 giai doan:

Giai doan 3

. To lén
Giai doan 2 Ciai doan 4
to hon M di

Giai doan 1 déu dan iai doan S
xuat hién mat hin

Heng A tam trrong
Korotkoff (HL &)
(HA tam thu)

> PP nghe cho biét HA tam thu va HA tam truwong



" S
HE MAO MACH

m Chlra khodng 5% tong lwong mau

m Cau tric mao mach:

- Dau MM c6 co vong tién MM giup diéu chinh
lwong mau dén md tly thudc vao néng déd oxy .
Mau qua mm twng dot do co vong co gian vol
chu ky 5-10 lan/ph.

- Thanh MM khéng cé co tron, chi cé mét lop té
bao ndi mo, gitra cac té bao nay cé cac khe
nhé gitp nwdc va chat dién giai trao dbi qua
thanh té bao.



" J
Chirc nang cua mao mach:

m L3 trao ddi chat.

m Qua 3 co ché:

+ Khuéch tan: quan trong nhat

+ Am bao: chat cé trong lwong phan t& > 7 nm
+ Siéu loc =

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ



Co ché khuéch tan

m Quan trong nhat.
m Phu thuoc vao:
> Kich thuwdc clia vat chat

> Tinh tham cua thanh mao mach; khac
nhau tuy loai mo

> Bac thang néng dd va toc dé khuéch tan
chinh qua mang mao mach.



Co ché khuéch tan

m Khuéch tan truc tiép qua mang lipit ctia té bao
nOi moO: cac chat tan trong mo (02, CO2,..)

m Khuéch tan qua khe: céc chat tan trong nuwéc
Na+, Cl-, glucoz,..

m Khuéch tdn qua mang va khe: nwéc

Endothelial

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ



" A
Co ché siéu loc tai mao mach
m Sw chuyén dich =k [(P, + ) — (P; + 11.)]

> K: hé sb loc ctia mao mach ( 0,08 — 0,015)
> P.:ap suat thdy tinh mau tai mao mach
(dau DM 32mmHg, ddu TM 15 mmHg)
> 17, . ap suat keo tai mo ké
( 8 mmHgQ)
> P.:&p suat thay tinh ctia mo ké
(-2 mmHQ)
> TT. . ap suat keo tai mao mach
(25 - 28 mmHQ)
> dau DM = 17 mmHg, Dau TM = - 7 2 -3 mmHg




" A
Co ché siéu loc tai mao mach

m Két qua:

> Dau dm: dich va chat di ti* mm vao mé

> Dau tm: dich va chat di tir mé vao mm

m Trung binh 24l dich loc qua mm méi ngay ( 0,3% CLT)

151 - ————— ;Lz:!

Fitration
= Reabsorption + iymph drainage

Ky(ixratoncoesicent)
=k {water peomeddiity)
*A(exchangeares)

Voo

: £5 Q (FAtraon/reddsorpionrate]
g~ Jr 3.3 " Py Ks



" A
Co’ ché siéu loc tai mao mach phoi

Sw chuyén dich = k [(P, + 1) — (P; + 1.)]

P.: &p suat thiy tinh mau tai mao mach ph6i (BM 7 — 10mmHg)

I, : 4p suat keo tai mé ké khoéng dang ké ( mé ké hep)

P.: &p suét thay tinh cta mé ké (-8 mmHg)

> TT. . ap suat keo tai mao mach ( 25 - 28 mmHg)

> Ap suéat = -7 mmHg

> Nuworc duoc hat tor phe nang = moé ké = mao mach: giip phé
nang kho ;

v v Vv R




'_ ]
85% dich loc tai hap thu lai mao
mach, 15% qua hé bach huyét

Lymphatic Flow
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Mach bach huyét
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Cau tao mao mach bach huyét

m Té bao biéu mod hinh vay hoi chdng lén
nhau, dinh vao nhau Iéng léo

m CO cac soi to mong

m CO van



" S
Vai trd mach bach huyét

m Hap thu dich ( 15%)

m Tai hap thu lai protein ( albumin): %2 dén Vi
lwong protein trong mau tuan hoan.

m Loc cac phan tw la va vi trung.



" S
HE TINH MACH:

- Chtra 68% tong lwong mau

- Huyet ap tinh mach:

v P trong TM khoang 15 mmHg,

v P nay gidm dan & cac TM I&n (P trung

oinh TM mat trwédc canh tay 7,1 mmHQ)

v O noi TMC dé vao nhi phai P khoang 5
mmHg ( con goi la P TM trung wong).




Venous pressure (mm Hg)
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" A
Cac yéu to giup mau ve tim:
- P am cta 16ng nguc khi hit vao sé& hut mau vé tim.
- P trong 6 bung tang khi hit vao do co hoanh ha xuong
S€ ep mau vé tim.
- Lwec bom hut cua tim: ,

+ Thi tam trwong: ap suat trong cac buong tim
giam gilp hut mau tw cac TM vé tim.

+ Khi that thu van nhi that bi keo xuéng lam tang
dung tich nhi va ap suat trong nhi giam dét ngbt giup
hut mau vé tim. ‘

- Van tinh mach: giup mau chay moét chiéu vé tim.
- Co that co: & chi TM duoc co xwong bao boc, khi ct
déng, cac co co lai ép vao TM giup mau vé tim.



Venous return = cardiac output
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