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Diffusion of fluid molecules and dissolved substances between
the capillary and interstitial fluid spaces.




Interstitial Interstitial fluid
fluid pressure colloid osmotic pressure

(Pif) (ITif)

Huid pressure and colloid osmotic pressure forces operate at the
capillary membrane, tending to move fluid either outward or
inward through the membrane pores.
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Forces at arteriolar end
of capillary

e Outward pressure

e Inward pressure — (See next Slide)
Tp 25

26

Net outward pressure
of 11 mm Hg =
Ultrafiltration pressure

All values are given
in mm Hg. Fig. 10-18 (le



Forces at venular end
of capillary

e Outward pressure
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17 )\
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Moderate exercise
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Blood flow

Interrelationships among pressure, resistance, and blood flow.
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Radius of A (ry) =2
Radius of B (rg) = 1

_ =1
!
Ras 3i= 33 = 75 = 0.0625

Therefore Rg= 16 R,

AP

Flow = R

Therefore flow in B = 75 th of flow in A




& '\ 1 mi/min

100 mm < € by, 16 mimin

~256 mi/min

©

Small vessel

Large vessel

Figure 14-9

A, Demonstration of the effect of vessel diameter on blood flow.
B, Concentric rings of blood flowing at different velocities, the
farther away from the vessel wall, the faster the flow.




50 mm Hg 10 mm Hg
pressure pressure

O‘ AP =40 mm Hg J

Vessel 1

90 mm Hg 10 mm Hg
pressure pressure

O‘ AP =80 mm Hg l

Vessel 2

AP in vessel 2 = 2 times that of
vessel 1

Flow in vessel 2 = 2 times that of
vessel 1
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90 mm Hg 10 mm Hg
pressure pressure

()‘ AP =80 mm Hg ‘

Vessel 2

180 mm Hg 100 mm Hg
pressure pressure

O‘ AP =80 mm Hg ‘

Vessel 3

AP in vessel 3 = the same as
that of vessel 2,
despite the larger
absolute values

Flow in vessel 3 = the same as that
of vessel 2
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AP
R

F =

Since Resistance o 1/r4 ( radius to power 4)...r = radius

R inversely proportional to r4

Therefore F=APxr4

Hence: If the radius is doubled the flow will increase by
times



The relationship between velocity, flow and cross sectional
area

V =velocity cm/sec, Q = flow ml/sec, A = cross sectional area
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Vasoconstriction
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of circular smooth ® Brooks/Cole - Thomson Leaming
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Active Hyperemia ( Metabolic activity)

(a) Active hyperemia

* When a certain tissue becomes highly A Tissue
. metabolism
active, the rate of blood flow through ,
the tissue increases. |
(f Release of metabolic vasodilators into EGFJ
\4
[ Arterioles dilate. ]
Maximal l
Flow ¢

Blood Flow

oggen cosumbin @olkin Wyperemia
% uedibtion —myeme bloodd Flow

Resting
Flow

Oxygen Consumption
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Electro-magnetic flow meter - doppler

to measure blood flow in blood vessels

Transmitted Reflected
wave wave

Figure 14-5

Ultrasonic Doppler flowmeter.



Control of blood flow

Local (intrinsic) control Extrinsic control

* Myogenic response.  Neural mechanisms.

» Metabolic response. « Humoral mechanisms
» Endothelial response.

Humoral mechanisms.

CARD 313 - LECTURE: Regulation of

18 May 2015 . ;
Blood Flow to Tissues / Dr. M Suliman
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