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Cocaine, an alkaloid of the coca plant, originally evolved to deter herbivorous insects. As a nervous system stimulant for
mammals, it modulates biogenic amine signaling pathways, inducing euphoria and arousal. Biogenic amines are organic
nitrogen compounds essential for various physiological functions in animals. In honey bees (Apis mellifera), biogenic
amines such as dopamine, octopamine, tyramine and histamine act as neurotransmitters, playing also roles in memory
and learning, reward behavior, social interaction, vision, and defense mechanisms. While honey bees share similarities
with mammals in dopamine signaling, they uniquely utilize octopamine and tyramine, which are specific to invertebrates.
Histamine, common to both mammals and insects, serves distinct functions across different phyla. We analyzed the
profiles of biogenic amines in various honey bee tissues following cocaine administration. Using liquid chromatography
coupled with mass spectrometry, we monitored biogenic amine levels at several time-points within 8 hours post-
injection. Our results revealed a rapid fluctuation in dopamine and tyramine levels in the brain (initially declining, then
rising), whereas changes in octopamine levels were delayed and prolonged for up to 2 hours. Additionally, we observed
alterations in biogenic amine content in the venom sac. Cocaine administration affects locomotion in honeybees, which
might correspond with the observed elevation of octopamine levels in muscles. Decreased histamine and tyramine
levels in the gut might be associated with metabolic changes. The effect of the cocaine wore off within eight hours
of administration. This research helps to explain underlying biochemical processes in honey bees exposed to cocaine.
Understanding how substances like cocaine affect bee behavior can provide deeper insights into the neurochemical basis
of behaviors such as foraging, social interaction, and defense mechanisms of honey bees.
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