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Introduction: In the hot seasons and tropical regions, honey bees are exposed to heat stress, to
minimize the effect of heat stress, either hive should be moved to the mountains, or colonies should
be heat resistant by providing antioxidant substances. The current study aimed to determine the
effect of heat stress and pollen cake (without and containing zinc nano-zinc oxide) on queen
spawning rate, antioxidant status and body weight of new-emerging bees and the expression of
vitellogenin and heat shock protein-90 genes.

Materials & methods: Forty native honey bee colonies (Apis mellifera) were homogenized and
assigned in a 2x2 factorial arrangement with two factors, region (plain with heat stress versus
mountains with moderate temperature) and pollen cake (without or containing 10 mg of nano-zinc
oxide per kg). The concentration of malondialdehyde and body’s antioxidant capacity, the activity
of aminotransferase enzymes, the weight and body composition of new-emerged bees (newborn
bees) and the relative expression of heat shock protein-90 and vitellogenin genes were determined.
Results: The new-emerged bees in the mountain had a higher body weight than those in the plain.
The queens of the colonies located in the mountain that received nano-zinc oxide had the highest
spawning rate, and the colonies that received nano-zinc oxide in the cake and were kept in the plain
had the lowest spawning rate. The highest concentration of malondialdehyde was found in bees
kept in the plain and bees that received cake without nano-zinc oxide (P<0.001). The bees of the
mountain and receiving the cake containing nano-zinc oxide had the highest and the bees of plain
that received the cake without nano-zinc oxide had the lowest alanine aminotransferase enzyme
activity (P<0.04). The lowest gene expression belonged to the bees of the mountain region that
received cake without nano-zinc oxide. The highest expression of vitellogenin gene belonged to
bees of the mountain and receiving nano- zinc oxide.

Conclusion: Heat stress had a negative effect on the queen spawning rate and the antioxidant status
of bees and the expression of genes, and although the use of nano-oxide zinc can eliminate the
negative effects, but it cannot cause better performance of the queen and health of the bees as much
as hive transfer to the mountainous area. The effects of nano-zinc oxide in mountain were better
than in the plain, and it shows that adding zinc to the cake can help the colony to have better health
and performance.
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