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Form and Function 

Seasonal features of humoral immune response to T-cell dependent antigen 

in palaearctic hamsters (Rodentia, Cricetinae) 
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It is well documented that immune function varies substantially on a seasonal basis. The 
autumn–winter season is the most critical period for animals. Non-tropical animals have 
evolved specific adaptations to cope with winter energy shortages. Animals can overcome 
periods of unfavorable environmental conditions by physiological hypothermia (daily 
torpor/ hibernation), characterized by strongly reduced metabolic rate and body 
temperature. Studies from mammals indicate that hibernation affects both the innate and 
adaptive immune systems. During winter representatives of subfamily Cricetinae 
demonstrate different types of hypothermia: (a) long-term hibernation (e.g. Cricetus 
cricetus); (b) nonstandard short hibernation with irregular bouts of normothermia 
(Allocricetulus sp.); and (c) daily torpor (Phodopus sp.). It is the first attempt to compare 
humoral immunity of the animals with different overwintering strategies. We analyzed 
seasonal changes in humoral adaptive immune response to a T-cell dependent antigen 
(KLH) in hamsters with different types of hypothermia. The animals were housed 
individually under natural light and temperature conditions (outdoor enclosures). The 
group of ten males of each hamster species was immunized in each season with KLH. 
Blood samples were taken on day 10. To assess humoral immunity, serum anti-KLH IgG 
concentrations were assayed using an ELISA according to the method of Drazen et al. with 
our modifications. The humoral immunity declined during the autumn-winter season and 
rose in spring (termination of hibernation and onset of reproduction) in hibernating 
hamster species. Whereas species with daily torpor demonstrated the highest level of 
specific antibody in autumn, but it decreased in winter and spring. Thus we suggest that 
humoral immunity is compromised during hibernation in C. cricetus and Allocricetulus 
curtatus, but not in breeding season (as trade-off hypothesis predicted), while torpid 
species (Phodopus sungorus, Phodopus roborovskii) enhanced their immune function (in 
autumn) in order to counteract the immunosuppressive effects of stressors that occur in 
winter (low ambient temperatures and reduced food availability). Supported by a RFBR 
grant № 17-04-01061. 
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