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Addendum: Quantitative Analysis of Honey Bee Blood-Ethanol Levels Following
Exposure to Ethanol Vapors

Raffaele d’Isa!, Harrington Wells?, & Charles I. Abramson®
I Division of Neuroscience, IRCCS San Raffaele Scientific Institute, Milan, Italy
 Department of Biology, University of Tulsa, Tulsa, OK

3Laboratory of Comparative Psychology and Behavioral Biology, Department of Psychology,
Oklahoma State University, Stillwater, OK

This addendum reports an additional statistical analysis of the data of our earlier paper on the effect of exposing bees to ethanol vapor.
The analysis indicated that inhaled ethanol is absorbed into the hemolymph, similar to the more traditional method of feeding bees
ethanol. Therefore, both ingestion and inhalation can be used as effective methods of ethanol administration in honey bees.
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Apéndice: Analisis Cuantitativo de los Niveles de Etanol en Sangre de Abejas
Meliferas Tras la Exposicion a Vapores de Etanol

Este apéndice informa sobre un andlisis estadistico adicional de los datos de nuestro articulo anterior sobre el efecto de la exposicion
de las abejas al vapor de etanol. El andlisis indicd que el etanol inhalado se absorbe en la hemolinfa, de forma similar al método mas
tradicional de alimentar a las abejas con etanol. Por lo tanto, tanto la ingestion como la inhalacion pueden utilizarse como métodos
eficaces de administracion de etanol a las abejas meliferas.
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Through the present Addendum, we want to add a statistical analysis for the data shown in Figure 2 of
our recently published study “Quantitative Analysis of Honey Bee Blood-Ethanol Levels Following Exposure
to Ethanol Vapors” (Stauch et al., 2025). Honey bees (4pis mellifera) were exposed to 95% ethanol vapors for
0, 1, 2.5, 5 or 7.5 min and, at 1 min post-exposure, hemolymph was collected for quantification of ethanol
levels through gas chromatography. We add an ANOVA to evaluate the effect of exposure to ethanol vapors on
the level of ethanol in the hemolymph of the bees.
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Mean ethanol hemolymph levels increased with increasing durations of exposure to ethanol vapors (0
min: 0.868 mM; 1 min: 7.212 mM; 2.5 min: 28.469 mM; 5 min: 43.047 mM; 7.5 min: 82.340 mM). One-way
ANOVA found a significant main effect of ethanol inhalation on hemolymph ethanol level (F(4,61) = 14.825,
p <.0001). Post hoc analysis through Tukey's HSD test revealed that, compared to the control group (0 min of
exposure to ethanol vapors), a significant increase in hemolymph ethanol was present starting from an ethanol
exposure duration of 5 min (0 min vs 1 min: p =.982; 0 min vs 2.5 min: p =.137; 0 min vs 5 min: p =.005; 0
min vs 7.5 min: p <.0001). The 5 min exposure led to hemolymph ethanol levels that were significantly higher
than for a 1 min exposure (5 min vs 1 min: p = .025). The 7.5 min exposure brought to hemolymph ethanol
levels that were significantly higher than for any shorter exposure (7.5 min vs 1 min: p <.0001; 7.5 min vs 2.5
min: p =.0002; 7.5 min vs 5 min: p =.011).

These results indicate that inhaled ethanol is actually absorbed in the hemolymph of honey bees.
Previous research has shown that ingested ethanol significantly raises ethanol level in the hemolymph (Bozi¢
et al., 2007). Hence, both ingestion and inhalation can be used as effective methods of ethanol administration
in experimental studies investigating the effects of ethanol in honey bees.
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