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                                                                                                          ABSTRACT 
 

Background: Low dose methotrexate is the cornerstone for the treatment 

of rheumatoid arthritis. One of its major drawbacks is hepatotoxicity, resulting 

in poor compliance of therapy. Objective: The present study was aimed to 

investigate the modulatory effect of bee venom on efficacy, toxicity, 

pharmacokinetics and tissue disposition of methotrexate. Methods: Complete 

Freund's adjuvant induced arthritic rats were treated with methotrexate and/or 

bee venom. Arthritic score, ankle diameter, paw volume and tissue TNF-α 

were determined to assess anti-arthritic effects, while anti-nociceptive effects 

were assessed by gait score and thermal hyperalgesia. Liver enzymes and 

serum TNF-α were also evaluated. In addition, a single intra-peritoneal dose of 

methotrexate was injected into non arthritic rats alone or preceded with bee 

venom. Methotrexate concentrations in plasma, synovial fluid and different 

tissues were determined. Results: Combination therapy of bee venom with 

methotrexate significantly improved arthritic parameters and analgesic effect 

as compared to methotrexate alone. Bee venom ameliorated the serum TNF-α 

and liver enzymes elevations induced by Methotrexate. Histopathological 

examination supported the role of bee venom in alleviating methotrexate 

induced hepatotoxicity. In addition, Bee venom increased methotrexate 

bioavailability with a significant decrease in the latter elimination. 

Conclusion: Bee venom potentiates the anti-arthritic effects of methotrexate, 



                                                                                                          ABSTRACT 
 

possibly by increasing its bioavailability. In addition, it provides a potent anti-

nociceptive effect in adjuvant induced arthritic model. Furthermore, bee venom 

protects against methotrexate induced hepatotoxicity mostly due to its 

inhibitory effect on TNF-α. 

Keywords: Bee Venom - Methotrexate - Adjuvant arthritis - TNF-α - 

Pharmacokinetics.  
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