Life in the Hot Zone

1. reduce heat production
2. increase heat loss
3. store heat (not option for humans)

· oryx and gazelles can tolerate Tc of 45 
· brain needs to be cooled, keep cool and rest of body warm 
· use of vascular heat exchanger (rete mirabilei) 
· capillaries 
· Tc increase by 4 degrees
· Brain T increase < 1 degree
· Water conservation by avoiding evaporative cooling 

Life in the cold zone

· Many animals are perfectly adapted to cold 
· Food most important
- Well insulated by 
· fur or feathers (air)
· subcutaneous fat (water)
large animals have short extremities 
reserves of body fat

Emperor Penguins

· Penguins feet not insulated but always a few degrees above zero
· Feet are one of the few regions of heat exchange 
· Behavioral response to cope with cold
· Fat is not sufficient to maintain Tb we huddle 

How Cold

· the lowest Ta humans can tolerate is determined by duration and extent of exposure (no clear limit)
· human can withstand considerable cold as long as they are 
1. well wrapped
2. well nourished
3. good shelter
· wind chill factor: makes us feel colder, because air is a fluid and as it moves it replaces air around us  making us cold 



Regional Heterothermy in Endotherms
· used to prevent heat loss
· allow extremities to cool (Tlimb < Tc)
· cold returning blood 
· warm returning blood current 
· we can have heat exchange because of counter current exchange of heat

North American Wood Frog

· No kidney function, no heart beat, no breathing 
· Can be for days or for weeks 
· Flooded itself with sugar, works like antifreeze so cells stay just damp enough to hold itself together
· His insides thaw before outside 
· Goes and bangs right away 
· Without protection ice forms outside the cell, the concentration of ions surrounding cell increases, so the cell releases water to balance concentration and shrinks, crystals will rip cell 
· can freeze up to 70% of their body water
· minimum body temperature of -6
· > 4 weeks
· survival promoted by 
· accumulation of cryoprotectant (glucose)
· redistribution of water among body temperatures 
- mitigate the osmotic, mechanical and 

Avoidance 

· super cooling 
· decrease body temperature past freezing point but liquids don’t freeze
· eliminate nucleators
· when crystals form they would use anything in suspension in water to get big
· antifreeze proteins (AFP) and cryoprotectants
· bind directly to microscopic ice crystals and preventing them from growing
· cryoprotectants (glycerol) in body lower the freezing point 
· animals are constantly protected
· [bookmark: _GoBack]many ectothermic animals of temperature and arctic regions 

Tolerance


P ——

T

e
pror

Enpc s

o e
R s ot s




