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(The honeybee’s immune system is maintained through diet and that a
lack of diverse protein sources reduces the ability of its immune system

to function.)
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(The impact of a diverse diet on the honeybee’s immunity can be measured through its blood
cell concentration, fat body content, phenoloxidase activity and glucose oxidase (GOX) activity.

The first three measures relate to the immune function of individuals. Blood cell concentration
and phenoloxidase activity measure a bee’s ability to identify, trap, and remove parasites. Fat
bodies are where antimicrobial peptides are made.

The fourth measure relates to the colony as a whole. GOX allows a colony to be sterilized
through the production of hydrogen peroxide, which has antiseptic properties. These antiseptic
products are secreted into honey and other larval food.

Experimentally, it has been shown that increasing the amount of protein in a honeybee’s diet did
not significantly improve its immunity, but increasing the diversity of the honeybee’s diet did.)
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“Protein feeding modified both individual and social IC [immunocompetence] but increases in
dietary protein quantity did not enhance IC. However, diet diversity increased IC levels. In
particular, polyfloral diets induced higher GOX [glucose oxidase] activity compared with
monofloral diets, including protein-richer diets. These results suggest a link between protein
nutrition and immunity in honeybees and underscore the critical role of resource availability on
pollinator health.” (Alaux et al. 2010:562)

“As social organisms, honeybees depend not only on individual immunity, but also on the
overall functioning of the hive. So, we also analysed glucose oxidase (GOX) activity as a
parameter of social immunity. Mainly expressed in the HPGs (Ohashi et al. 1999), GOX
catalyses the oxidation of b-D-glucose to gluconic acid and hydrogen peroxide, the latter having




antiseptic properties. The antiseptic products are secreted into larval food and honey, which
contributes to colony-food sterilization (White et al. 1963), and hence, to the prevention of
disease contamination at the group level.” (Alaux et al. 2010:562)
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