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ABSTRACT 

Background: Multiple evidences suggest that acute immune 

challenge by bacterial lipopolysaccharide (LPS) causes short-term 

depression-like behavior. The present study sought to examine the 

hypothesis that repeated challenge by low doses of LPS followed 

by exposure to chronic mild stress (CMS) might induce 

behavioral, biochemical, neurochemical changes that are 

comparable to those induced by CMS in a trial to develop a new 

animal model. Methods: Male Wistar rats were divided into these 

groups; Group I control (saline i.p.), Group II exposed to repeated 

LPS (50 μg/kg i.p.) over 2 weeks then examined, Group III 

exposed LPS over 2 week and left 4 weeks, Group IV exposed to 

CMS protocol for 4 weeks, Group V exposed to LPS over 2 weeks 

then 4 weeks CMS. The last 3 groups were examined at the end of 

6th week. The sixth group was exposed to LPS over 2 weeks in 

concomitant with 4 weeks CMS then examined. Another 2 groups 

were exposed to LPS-then-CMS and treated with either tricyclic 

antidepressant (imipramine) or anti-TNF-α (pentoxifylline). Rats 

were examined for behavioral, biochemical, neurochemical and 

gene expression changes. Results: Animals exposed to LPS-then-

CMS elaborated depressive-like symptoms compared to other 

schemes. LPS-then-CMS model showed significant increase in 

both serum corticosterone and TNF-α level compared to saline 
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group as well as groups for CMS model alone and LPS injections 

alone. Hippocampal kynurenine/tryptophan molar ratio and TNF-

α gene expression showed significant increase in the LPS-then-

CMS model compared to saline, LPS or CMS groups. Chronic 

treatment with imipramine or pentoxifylline could reverse 

behavioral, biochemical, neurochemical and gene expression 

changes induced by LPS-then-CMS protocol. Conclusion: This 

study gives a clue to the neurobiological processes underlying at 

least subtypes of depressive disorders. It highlights the possible 

interaction between stress and immune-inflammatory pathways in 

the pathogenesis of depression and suggests an animal model that 

addresses these pathways.  
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