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2001a(5)/1996b(2): Explain briefly the role of the skin in maintaining a 
normal body temperature 
General: The skin is the largest organ of the body 

- Receives 10% (500ml) of CO in the resting 70kg male 
- Is the largest interface with environment in the body (respiratory tract has 

much less exposure) 
Normal body temperature: Maintained within narrow limits (37°C is average) 
TNZ: range of ambient temperatures at which O2 consumption is minimal 

o 22-28°C (adult); 32-34°C (neonate) 
- Within this range, heat loss can be accommodated by changes in A-V 

anastomoses tone alone (doesn’t require energy) 
Role of Skin 
Sensor system: Detect ambient temperature 

- Warm receptors (bulbs of Raffini) via unmyelinated C fibres 
o ↑receptor firing at >30°C, maximal discharge rate 44°C, cease 46°C 

- Cold receptors (bulbs of Krause) via Aδ fibres 
o ↑receptor firing <25°C 

Effector System: Efferents from hypothalamus (central integrator) 
- Smooth muscle tone of cutaneous arteriovenous anastomoses  

o Anterior hypothalamus stimulation → ↓SNS → vasodilatation → 
↑blood flow to skin (up to 30-fold) 
 ↑radiation, convection, conduction heat loss → outside of 

TNZ tend to favour absorption rather than loss 
o Posterior hypothlamaus stimulation → ↑SNS → α adrenergic 

stimulation blood vessels → constriction of A-V anastomoses → 
↓blood flow to skin → ↓heat loss 

- Sweating (Evaporation) 
o ↑ambient temp (>TNZ) → ↑sweat production (via ACh mediated 

SNS activity) 
 Bradykinin in sweat → further vasodilatation at anastomoses 
 Can ↑sweat production up to 2L/hr 
 Outside of TNZ is 1° method of heat loss (other forms favour 

heat absorption) 
o ↓efficacy with ↑ambient humidity 

- Piloerection (insignificant in humans) 
Barrier System: 

- Prevents loss of uncontrolled H2O evaporation by latent heat of 
vapourisation (2.4Mj/kg) 

- Prevents loss of core body temperature to environment 
o Subdermal fat is insulating 
o Counter-current exchange b/n cutaneous arteries and deep veins to 

maintain core temp especially with ↓ambient temp 


