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ABSTRACT 

The aim of the current study was to evaluate the ability of bee pollen (BP}, a known 
antioxidant-rich food supplement, to prevent or minimize the inuuune insufficiency 
complications associated with diabetes mellitus (DM) in rat model. A total of 32 
adult male Wistar Albino rats divided into 4 groups (8 rats each) were used in the 
current study. One group were fed basal diet only for 60 successive days and used 
as non· diabetic control group (G I}, while the other groups were used for induction 
of DM model after injection with streptozotocin (STZ) 65 mglkg. One of the 
diabetic rat groups received only basal diet without BP supplementation for the 
same period and used as diabetic control group (G II). The other diabetic groups 
were subdeivided into 2 subgroups, which received basal diet supplemented with 
BP at a concentration of I% and 2% for 60 successive days and assigned as G III 
and G IV, respectively. The obtained results revealed that at the end of the 
experiment there are still significant increases (P$0.001) in glucose levels in groups 
II, III and IV in comparison to G I. However, non-significant changes were 
recorded in glucose levels G IIJ & IV as compared G II. With regard to oxidative 
stress, significant reduction (P :S 0.0 I) were recorded in the levels of evaluated 
antioxidant parameters (SOD, CAT and GSH-PX) in G II as compared tu G I. 
However, significant increases (P :S 0.01) and (P :S 0.001} were recorded in the 
levels of antioxidant parameters in G III and G IV, respectively as compared toG II 
of hyperglycemic rats. With regards to inuuune status, significant reduction of CIC 
(P :S 0.01}, phagocytic activity of neutrophils (P :S 0.01} and IFN-garnma (P :S 
0.001) were recorded G II as compared to G I. On the other hand, significant 
increase were recorded in the levels oflgG (P :S 0.01) and IgM (P :S 0.001) in G II 
as compared to G I. However, significant improvement of C!C (P :S 0.05 and P :S 
0.01), Phagocytic activity (P :S 0.05 and P :S 0.01), lgM (P :S 0.05 and P :S 0.01}, 
IgG (P ::; 0.05 and P :S 0.01) and IFN-gamma (P :S 0.01 and P :S 0.001) were 
recorded among G III and G IV, respectivt:ly as compared toG II. In conclusion, an 
association between oxidative stress and immune insufficiency were recorded in the 
present study in diabetic rats Moreover, an obvious improvement of immune status 
parameters were recorded after supplementation of diabetic rats with bee pollen as 
an antioxidant-rich food supplement. 
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INTRODUCTION 

Diabetes mellitus (DM) is a syndrome of 
metabolic disease characterized by hyperglycemia. It 
results from deficiency of insulin secretion or insulin 
action or both, with the subsequent abnormal 
metabolism of carbohydrate, protein, and lipid 
(Kuzuya et a/., 2002). DM is a prooxidant state 
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characterized by increased reactive oxygen species 
(ROS) that promote oxidative stress (Devaraj et a/., 
2008). Oxidative stress may be defined as an 
imbalance between production and degradation of 
ROS. One of the major hypotheses to explain the 
onset of diabetic complications is a DM-induced 
increase in oxidative stress (Kochar and Umathe, 
2009). 






















