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2009b(13)/2006a(14)/2002a(6)/1995b(2): Explain the physiological processes 
that cause oliguria in response to hypovolaemic shock 
General: Hypovolaemic shock is a state whereby the body is unable to meet the 
metabolic demands of tissue (delivering O2, substrates / removing wastes) due to 
inadequate intravascular (circulating) volume. 1° depletion in H2O & Na. 
Characterised by: 

- ↓tendency for VR →→ ↓CO 
- ↓MAP 
- Depending on the cause of hypovolaemic shock ECF osmolality may be 

isoosmolar (haemorrhage) or hyperosmolar (dehydration) 
Compensatory Mechanism: Oliguria (<0.5ml/kg/hr (<25ml/hr) urine production) 
Aim of Oliguria: Retain H2O, Na+ 
Detection Systems 
Osmoreceptors (Normal: 280-295mosm/L) 

- Most sensitive detector (1-2% change osmolality) → activation 
compensation 

High pressure baroreceptors (aortic arch, carotid sinus): 
- 10-15% depletion intravascular vol (>4L TBW depletion) 
- ↓SNS inhibition 

o RAA activation 
o ↓GFR 
o Maintain MAP 

Low pressure baroreceptors volureceptors (great vessels, RA): 
- ~10% intravascular depletion 
- ↓inhibition posterior pituitary → ↑ADH release 

Intra-renal baroreceptors 
- ↓MAP → ↓renal perfusion pressure → ↓GFR 
- ↑renin release JGA → RAA activation 

Macula Densa (JGA) tuboglomerular feedback 
- ↓Na/Cl content tubular fluid → MD → release NO → dilate afferent 

arteriole → maintain GFR 
o MAP <70mmHg autoregulation fails (myogenic mechanism / 

tuboglomerular feedback cannot maintain constant GFR) 
Effector Mechanisms 
ADH 

- Nonapeptide produced in post pituitary after stimulation by hypothalamus 
- Effects: 

o Vascular: bind V1 receptors vascular smooth muscle → constriction 
o Renal: bind V2 receptors CD → ↑cAMP → inserts aquaporins CD 
o Renal: ↑ADH-urea transporters → ↑urea reabsorption → ↑renal 

medullary interstitial osm (contributes 50% interstitial osmolality) 
 Result: ↑concentrating ability kidney, ↑H2O reabsorption 

SNS 
- ↑activity with ↓MAP 
- Effects: 

o Central: Stimulation thirst centre 
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 Effect: ↑input, correct deficit 
o CV: ↑HR, ↑SV → ↑CO 
o        ↑SVR 

 Effect: Attempt to ↑MAP, VR 
o Renal: Constriction afferent/efferent arterioles (α1 receptors) 
o            ↓Kf 

 Effect: ↓GFR, conserve H2O, Na+ 
o Renal: ↑renin release JGA granular cells (β1 receptors) 

 Effect: RAA activation 
RAA System 

- Renin released (above) → cleaves angiotensinogen → ATI –lungs (ACE) → 
ATII / ATIII –adrenal cortex→ Aldosterone release 

- ATII (ATIII ↓potent):  
o Peripheral: ↑SVR by ATII binding AT1R → direct constrictor 

 Effect: Attempt ↑MAP 
o Renal: constrict efferent > afferent arteriole 

 Effect: ↓GFR part of autoregulation 
o Renal: ↑Na/H2O reabsorption PCT (AT1R)  

 Effect: Retain H2O, Na+  
o Central: Stimulation hypothalamus, posterior pituitary 

 Effect: Thirst, ↑ADH release 
- Aldosterone: 

o Renal: ↑H2O, Na+ reabsorption DCT/CD → aldosterone receptor 
principal cells 
 Effect: ↑Na/H2O absorption, ↑K elimination 

 


