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Kinds of blood movements




- B G5

Capillary Dymnamics

L Lo

Biooa
= borow

Werwoesw erecl
wvolume o<

i a— 2= L 2 e

Normal bilaood
Pressuaure

Oy
Cwmraleny

Sz te=s il e=recd

Low blicod
Pressuare

Arrceial oo

High blood
pPressure







@ Vessel 1

Poiseuille's Law Same
pressure

__AP ;] gradient
=P P,

(SR O

L Radius in vessel 2 = 2 times that of
vessel 1

Resistance in vessel 2 = 1/16 that of

r  radius of vessel s
Flow o -E-APr* AP pressure gradient
- 8§1L N viscosity | |
L. vessel length Flow in vessel 2 = 16 times that of
vessel 1

Resistance « 1/r*
Flow = 1/Resistance (or:r*)

See Figure 14-5 in Silverthorn



Vessel Structure
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media
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Tunica intima

Endothelium

Subendothelial layer

Internal elastic lamina

VYT Tunica media

External elastic lamina

Tunica externa
Vasa vasorum

Endothelium

Basement

membrane Capillary
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Vessel Characteristics

Connective Tissue —s
Smooth Muscle 2
Endothelium \
Muscular and ,
Elastic, Thick ‘
walled

Muscular. Little
connective

tissue

Endothelial
layer, no muscle

Thin walls with
some smooth
muscle

Thin walled with
smooth muscle,
flacid
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Functional types
of vessels

Tunica intima
* Endothelium

* Subendothelial layer

Internal elastic
lamina

Tunica media

External elastic
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 Resistive vessels or arterioles, smallest
arteries; lead to capillary beds

» Sphincters
e Shunts

 Arterial anastomoses provide alternate
pathways (collateral channels) for blood to
reach a given body region. If one branch is
blocked, the collateral channel can supply
the area with adequate blood supply
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Tunica
adventitia

(a) Elastic Arteries. The tunica media is
mostly elastic connective tissue.
Elastic arteries recoil when siretched,
which prevents blood pressure from
falling rapidly.

Tunica media
(elastic tissue
and smooth muscle)

Tunica intima
(endothelium and
basement membrane)

Tunica adventitia

External

(b) Muscular Arteries. The tunica elastic membrane

media is a thick layer of smoolh
muscle. Muscular arteries regulate
blood flow to different regions of the

body.

Smooth muscle

Internal
glastic membrans

Lamina propria

Endothelium and
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Venous Arterial

Large
veins

Elastic arteries
(conducting
vessels)

Large

2]
§ lymphatic
@« vessels
—
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< Lymph
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= (distributing
O Lymphatic vessels)
system
Small
veins

Arteriovenous
anastomosis

Arterioles
(resistance
vessels)

Terminal
arteriole

Postcapillary R
etarteriole

venule
Capillaries Precapillary
Sinusoid Thoroughfare (exchange sphincter Pulmonary blood
(=) =hanne) vessels) vessels 12%

Systemic arteries
and arterioles 15%

(b) ' : Capillaries 5%



Vascular shunt

I
Precapillary sphincters | I

~ Metarteriole

Thoroughfare
channel

True

capillaries
Terminal - Postcapillary
arteriole venule

(a) Sphincters open



Terminal ° Postcapillary
arteriole venule

(b) Sphincters closed



e Determine the influences of factors:

e 1. cardiac — systolic volume, speed of blood ejection
from the ventricles, heart beat;
2. vascular — elasticity of compensatory arteries,
tone of resistive vessels, volume of volume vessels;

e 3. blood — volume of blood, viscosity, hydrostatic
pressure of blood.




O
) QmA
5
Q
(/)]
7)) m OQ\Q
P e "
(7))
o o
= o
= S
2 € g,
7 © )
L 2 1
n =
S
w\.\m\\\
“q,
%
S
Yoy,
0&\?
!’-
i s
s 2 2 b
.I“ 0 = |
- g2
s S o &,
k‘u a0 OV‘
M1
o o o o o o o
N o o0 (o) < N
™ ™

(bH ww) ainssaad poojg



Vasomotor control:
of Blood Vessels

Sympathetic
asoconstriction

Capillaries

Venules

Tonic activity
Change in signal rate




Kinds of arterial pressure

1. Systolic or maximal

2. Side or absolute systolic

3. Stroke (hemodynamic)

4. Diastolic or minimal

S. Pulse

6. Result— ,_, Pc;Pd,

e P — middle-dynamic pressure; Pd — diastolic
pressure; Pc — systolic pressure.
Ideal pressure:

Systolic =102 + (0,6 - age) mm Hg
Diastolic = 63 + (0,4 - age) mm Hg




e Systolic pressure — pressure exerted on
arterial walls during ventricular contraction

e Diastolic pressure — lowest level of
arterial pressure during a ventricular cycle

* Pulse pressure — the difference between
systolic and diastolic pressure

e Mean arterial pressure (MAP) — pressure
that propels the blood to the tissues

 MAP = diastolic pressure + 1/3 pulse
pressure




Classification of hypertension (1999) %

Index Level of arterial pressure
Systolic, mm | Diastolic, mm
Hg Hg
Optimal AP <120 < 80
Normal AP <130 <83
Higher-normal AP 130-139 35-89
Hypertension I degree 140-159 90-99
easure hypertension 140-149 90-94
Hypertension II degree 160-179 100-109
Hypertension of III degree >180 >110
Isolated systolic hypertension >140 <90
Measure hypertension 140-149 <90




Index

Level of arterial pressure

Systolic, mm Hg

Diastolic, mm Hg

Normal AP

<120

Prehypertension

120-139

Hypertension I
degree

140-159

Hypertension II
degree

>160




Apparatuses




RECOMMENDED BLOOD PRESSURE
MEASUREMENT TECHNIQUE

2.
* The cuff must be level with heart.

« |[f arm circumference exceeds 33 cm,
a large cuff must be used.

+ Place stethoscope diaphragm over
brachial artery.

1.

* The patient should
be relaxed and the

arm mustbe
supported.
* Ensure no tight

clothing constricts
the arm.

3.

* The column of
mercury must be
vertical .

+ Inflate to occlude the
pulse. Deflate at 2 to
3 mm{fs. Measure
systolic (first sound)

and dia stolic

{disapp earance) to
nearest 2mm Hg.




Korotkov Sounds

caused by vibration collapse of the arterial wall??
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Blood Flow and Korotkoff Sounds

e Wiy, W
. ~o —

:

o

:
.l
LB
1
|

1

v

No sounds ' Flrst Korotko" sounds SOUMS At owry s;ystolo Last Koro!koﬂ sounds
Cuff pressure = 140 Cuff pressure = 120 Cuff pressure = 100 Cuff pressure = 80
Systolic pressure = 120 mmHg Diastolic pressure
Blood pressure = 120/80 =80 mmHg



Anacrota -a
Catacrota b
Incisura (1)
Addition wave c or

secondary increase




valuation of arterial pulse

1A. radialis

. ulnaris

. brachialis

. carotica communis
. temporalis

. femoralis

. dorsalis pedis

. tibialis posterior
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