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SEASONAL VARIATION IN GLUCONEOGENESIS IN A MAMMALIAN HIBERNATOR 
(Spermophilus lateralis). James F. Staples and Peter W. Hochachka

 

. Department of Zoology, University of 
British Columbia, Vancouver, B.C. V6T 1Z4, Canada   

Seasonal hibernation in mammals is usually associated with fasting, and since blood glucose and liver 
glycogen stores decrease during a hibernation bout, gluconeogenesis from endogenous substrates is crucial to 
replenish carbohydrate supplies required by some tissues. Trigylceride is the main metabolic fuel during 
hibernation and arousal, and since there is evidence of "protein sparing" during hibernation, it was predicted 
that glycerol would a preferred gluconeogenic substrate during hibernation and arousal.  Hepatocytes 
isolated from Spermophilus lateralisin deep hibernation, after arousal from deep hibernation, or in summer 
normothermy were used to assess this.  Rates of glucose production from 10mM lactate/1mM pyruvate 
(1.21 ± .13, 1.08 ± .10, 0.83 ± µmol glucose/g wet wt/min ± SEM respectively) and 10mM alanine (0.46 ± 
.07, 0.35 ± .07, 0.33 ± .06) did not change with hibernation state, while with 10 mM glycerol, rates were 
twice as high in hibernation and arousal as in summer normothermy (1.11 ± .13, 1.13 ± .10, 0.58 ± .05, p = 
0.003). These differences were reflected by rates of cellular oxygen consumption with the different substrates 
but there was no difference in apparent oxidative efficiency of gluconeogenesis between hibernation states.   
 
 

 


