Impact of Dietary Phytochemicals on Metabolism and Detoxification of Pesticides in Honey Bees
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Introduction Impacts of Dietary Phytochemicals on Honey Bee Longevity and Detoxification Capacity
* Many fungicides applied to almond orchards during bloom are considered to be bee- » Overall, the fungicide/insecticide combination (hazard ratio, HR =1.09) and insecticide alone (HR=1.09) | -
safe. However, beekeepers have reported sporadic occurrences of high mortality in reduced honey bee survival rate but the fungicide ingested alone had no detectable effect on survival. « The assay followed the method of Shpigler and
bees, especially in larval and pupal stages, after fungicide applications (Mussen, 2008). - At certain concentrations, quercetin ( ) and p-coumaric acid (blue) changed lifespan only at the low Robinson (2015) with modification.
Thus, factors other than the fungicides might be involved. concentrations tested of propiconazole or chlorantraniliprole diets (Fig 1 A, C and D). » Ten worker bees in each cage received one kind of
- 1 o)
» Bees often ingest pesticides along with phytochemical-rich food, which is detoxified » Consumption of either p-coumaric acid or quercetin (500 uM and 12.5 uM, respectively) decreased the toxicity tre?tecj pollen diet and 50% sugar water.
predominantly by cytochrome P450 monooxygenases, potentially allowing toxicological of the 0.9 ppm propiconazole/0.4ppm chlorantraniliprole combination, extending lifespan (by 15%, 60.3 h and ';"’d‘?f'r°|;'e“ treatments |
interactions between pesticides and phytochemicals. 16%, 68.1 h, respectively) (Fig1 E and F). . ! t” EE”Z”“;,” (pos'tt'vel)contro)
o _ _ _ . _ _ _ . Water (negative contro
» According to our previous work, consuming ubiquitous dietary phytochemicals from | ° Similar Ilfes_pan.extensmn occurred on the 50uM p-coumaric acid with 0.9 ppm propiconazole diets and 1000 3. 40ppm chlorantraniliprole
honey, including p-coumaric acid and quercetin, induces CYP450 gene uM quercetin with 0.4 ppm chlorantraniliprole diets. 4.90ppm propiconazole
expression (Mao et al., 2011, 2013) and enhances detoxification of co-occurring tau- A synergistic effect was observed between p-coumaric acid and insecticide, whereby diets containing 1000 5. 40ppm chlorantraniliprole + 90ppm propiconazole
fluvalinate (Johnson et al., 2012), bifenthrin and B-cyfluthrin (Liao et al., 2017) by bees. UM (164.16 ppm) p-coumaric acid and 0.4 ppm chlorantraniliprole reduced survival relative to diets containing + Behavior associated with brood care of four- day-old
the insecticide alone, causing a 7% reduction in lifespan (-31h). queen larval cells was recoraed.
In silico HIgh-Th roughput Docklng » Consumption of the 90 ppm propiconazole/40 ppm chlorantraniliprole diet, with or without phytochemicals, Average of Cling Events
- We used in silico high-throughput docking of| |~ "educed lifespan significantly (Fig 1G and H). - | .
CYP9Q|CYPI9Q|CYP9Q| CYP9Q - i * In brief, these assays demonstrate that dietary phytochemicals influence lifespan and pesticide stress 16.0
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