
4/3/2007

1

Controlling the Internal 

Environment I - Regulation of 

Body Temperature

Keywords (reading p. 925-

930)
ÅTemperature effects

ïOn reactions

ïOn lipid bilayer

ÅEndotherm

ÅEctotherm

ÅHomeostasis

ÅThermoregulation

ÅBehavioral 

thermoregulation

ÅPhysiological 

thermoregulation

ïCountercurrent heat 

exchange

ïShivering

ïEffect of large size

ïinsulation

Temperature

ÅAffects the rates of reactions and the 

characteristics of macromolecules

ÅSince organisms are machines made of 

macromolecules in which chemical 

reactions occur, temperature is an very 

important environmental feature
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Temperature affects the rates 

of reactions, e.g. enzyme 

catalyzed reaction

Illustrated by gas molecules in 

a balloon slowing down if they 

are cooled

What is the magnitude of 

temperature effects for 

physiological processes or 

biochemical reactions?

ÅIncrease by 2-3 fold for a 10°C increase 

in temperature.

ÅQ10 value = 2 to 3
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Q10 values differ for different 

physiological processes or 

biochemical reactions

ÅSome will speed up more, some less

ÅThis can ruin coordination of enzymes 

and reactions in metabolism, e.g., 

mitochondria

Temperature affects 

characteristics of 

macromolecules

ÅExample: lipid bilayer
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Lipid bilayer

Structure of an unsaturated 

phospholipid

Bilayer with unsaturated 

phospholipid stays fluid at 

lower temperatures
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Maintaining membrane fluidity 

at different temperatures

Melting temperatures of some 

saturated fatty acids

Name symbol melting T 

(ÁC)

Lauric 12:0 44.2

Myristic 14:0 53.9

Stearic 20:0 69.6

Melting temperature of some 

unsaturated fatty acids

Name symbol melting T

Palmitoleic 16:1 -0.5

Oleic 18:1 13.4

Linoleic 18:2 -5.0

Linolenic 18:3 -11.0
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Fatty acid composition of 

membranes from animals 

acclimated to different 

temperatures

Ratio of saturated to 

unsaturated

saturated/unsaturated

Class arctic sculpin rat

0°C 37°C

Choline 0.59 1.22

Ethanolamine 0.26 0.65

Serine/inositol 0.48 0.64

Ratio of saturated to 

unsaturated

Class goldfish goldfish

5°C 25°C

Choline 0.66 0.82

Ethanolamine 0.34 0.51

Serine/inositol 0.46 0.63
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Regulation of desaturase 

activity

ÅDesaturase is a membrane associated 

protein

ÅUnder high temperature conditions, high 

fatty acid saturation

ÅUnder low temperature, increased 

unsaturation

Desaturase in Tetrahymena

ÅPhospholipids are constantly cycled into 

the lipid bilayer.  

ÅExposed desaturase will form 

unsaturated PLs that will then go into 

bilayer increasing fluidity



4/3/2007

8

Lipid protein interactions

Example: The chemical 

characteristics of milk


