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Myotis lucifugus, little brown bat

Spermophilus tridecemlineatus,

13-lined ground squirrel

Spermophilus richardsonii,

Richardsonôs ground squirrel



HIBERNATION

13-LINED GROUND SQUIRREL
Ictidomys tridecemlineatus



ÅKey characteristics :

ïmetabolic rate depression 

(hypometabolism)

ïlow body temperatures

ïHibernation is a NATURAL  
model system

ÅPurpose is to overcome food 
shortages and the high energy 
costs of endothermic life

MAMMALIAN HIBERNATION



Adapted from Nelson et al.2009

Animal studies by Dr. JM Hallenbeckand Dr. DC McMullen, NIH

TORPOR-AROUSAL



ÅMetabolism inhibited
causing Tb to fall

ωMetabolic rate falls
to <5% of normal

ωSmaller animals cool
down faster

ωQ10 values up to 15

ωReversible in arousal

ωTorpor bout duration
4 days to 2 weeks 
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Polysomes& translation state 
during hibernation

Kidney:  
Å Disaggregation of polysomes
Å 85% decrease in translation rate
Å Phospho-eIF2 increases  
Å Synthesis of organic cation 

transporter (OCT2) decreased

PROTEIN SYNTHESIS CAPACITY 
SUPPRESSED

Brown adipose:  
Å Disaggregation of polysomes
Å No change in translation rate
Å No change in phospho-eIF2
Å Synthesis of H-FABP increased

PROTEIN SYNTHESIS CAPACITY 
UNCHANGED


