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1997b(1): Explain the local effects of a decrease in plasma colloid osmotic pressure 
in a skeletal muscle capillary bed 
General: Capillaries are contain semi-permeable membrane which allow the movement of 
fluid and solutes into the interstitium 

- They are normally impermeable to large proteins (eg albumin) 
The bulk movement of ultrafiltrate into the interstitium is governed by 4 Starling forces 

- Capillary hydrostatic pressure (Pc) 
o The pressure pushing fluid out of capillary 
o Arterial end ~35mmHg / Venous end ~15mmHg 

- Interstitial hydrostatic pressure (πi) 
o Pressure driving fluid into the capillary 
o Normally = 0mmHg 

- Plasma oncotic pressure (πp) 
o Osmotic pressure exerted by protein within the 

capillary (1° albumin) keeps fluid in the capillary 
o Normally ~28mmHg 

- Interstitial fluid oncotic pressure (πi) 
o Osmotic pressure exerted by interstitial proteins dragging fluid out of 

capillary and keeping within interstitial space 
Such that bulk movement is expressed as: 
 Net filtration pressure (NFP) = kf[(Pc – Pi) – σ(πi - πp)] 

- Arterial end is NFP is positive (filtration) 
- Venous end NFP is negative (absorption) 
- 4L/day of interstitial fluid is produced which is then removed by the lymphatics 

Effect of ↓plasma colloid osmotic pressure in skeletal mm capillary bed 
Occurs with: 

- ↓Protein synthesis: end stage liver failure 
- ↑Protein loss: protein-losing nephropathy 

Effect: Causes a ↓πp 
- ↓osmotic pressure exerted 

All other forces remaining equal → will result in ↑bulk flow into interstitium 
- Once this overwhelms the drainage capacity of lymphatics system → results in 

interstitial oedema 
Incidentally, the movement of fluid into interstitium results in ↓Pc which will favour 
absorption at the venous end. 
Consequences: 
↑diffusion distance for:  

- O2, nutrients into mitochondria 
- Waste products out of cells 

↓Efficiency of excitation/contraction coupling 
- ↓overlap of fibres 

↑Pi 
- ↓movement of solutes/fluid 
- Within a rigid confine (mm sheath) → may result in Pi > Pc → compression of 

capillary → ↓blood flow to mm. 
- Also can compress lymphatics → further ↓drainage of interstitial fluid  


