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Dr.Shaimaa Nasr Amin
Professor of Medical Physiology

Microcirculation and  capillary fluid exchange

Objectives

• Review the structure and the  function of systemic capillary. 
• List various types of capillaries and  their properties 
• Describe how capillary wall  permeability to a solute is related 
to  the size and lipid solubility of the  solute.
• List the factors (Starling forces) that influence transcapillary 
fluid movement
• Given data, predict the direction of transcapillary fluid 
movement at arterial end and the venous
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Capillary Circulation
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Pericyte 

contractile

release vasoactive agents 

regulate the flow through the  junctions 
between endothelial cells

Capillary Pressure 

35 mm Hg 15 mm Hg 

Wall tension is low     (T = P x r )

abnormally fragile Old age.
Some allergic conditions.
Ascorbic acid deficiency (scurvy) 
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Capillary Blood Flow 

very slow (about 0.5 mm/s) enough time for exchange 

intermittent vasomotion

Resting tissue

Active  tissue
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Equilibrium with Interstitial Fluid 

Diffusion Trans-Capillary Filtration Vesicular Transport 

Capillary permeability 

Factors related to the substance 

-concentration gradient

-Lipid solubility

- Molecular size

-Continuous 

-Fenestrated 

-Discontinuous
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Interstitial colloid 
pressure اً ٮ$كون الٮ$  ع+
ر صڡ+

Capillary hydrostatic 
pressure مصدرها ٮ$يكون 
ط الدم ضع9
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Equilibrium with Interstitial Fluid 
Trans-Capillary Filtration Bulk flow 

Hydrostatic 
pressure (Pi)

Hydrostatic 
pressure (Pc)

Colloidal 
pressure (i)

Colloidal 
pressure (c)

Net force = [(Pc + πi)] – [(Pi + πc)]

Filtration  = K [(Pc + πi)] – [(Pi + πc)]
Filtration    [(Pc + πi)] – [(Pi + πc)]
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Equilibrium with Interstitial Fluid 

Net force = [(Pc + πi)] – [(Pi + πc)]

37 + 0 1 + 25__

+11

17 + 0 __ 1 + 25

- 9

19

20



5/13/2024

Equilibrium with Interstitial Fluid 

HP

Colloidal 
pressure ()

60 mmHg 30 mmHg

25 mmHg

12 mmHg 8 mmHg

Kidney

Lung
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Equilibrium with Interstitial Fluid 

Vesicular Transport 

- In a capillary, the hydrostatic capillary pressure (Pc) is 18 mmHg, the 
colloidal osmotic pressure of plasma proteins (π p) is 27 mmHg and the 
interstitial fluid colloidal osmotic pressure (π IF) is 7 mmHg.  Based on 
these values the flow of the fluid out of the capillary will be zero if the 
interstitial fluid hydrostatic pressure (PIF) is: 

a- -4mmHg
b- -2mmHg
c- 0 mmHg
d- +1 mmHg
e- +2 mmHg
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