
Results:

Ethanol exposed bees weigh less at emergence.

Ethanol exposed bees are developmentally delayed.

Introduction:

Dis

Discussion:

Mean day of pupation onset
Larvae fed ≥6% ethanol diet had significantly slower development. 
There was a difference of almost 2 days between controls and the 
9% ethanol group.

Mean survival to onset of pupation
Larvae fed  ≥6% ethanol diet had significantly lower survival to the 
onset of pupation. 

Mean weights of bees at emergence
Larvae fed ≥6% alcohol diet were significantly smaller at 
emergence.

Conclusion
Bees have the potential to be an ideal model for FASD because like 
other insect models they’re abundant, inexpensive, easy to work 
with, and have a  short turn over rate.  However,  unlike other 
invertebrate models, honey bees are extremely social, like humans, 
which would be invaluable for examining social and 
neurobehavioural elements of FASDs in humans. 

Future directions
• Compare body measurements 

• Compare gross locomotion 

• Introduce emerged bees to observation hive

• Reproduce results in vivo, within the hive

• Compare brain measurements

Materials and Methods:

• 4 day old larvae are 
grafted from frame to 
48-well plate. 

• *This is day 0 on our 
records
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Fetal alcohol spectrum disorders (FASDs) are a continuum of disorders caused 
by prenatal exposure to ethanol. They affect an estimated 4% of Canadians.1
FASDs are associated with a host of complications including, but not limited to, 
cognitive difficulties, developmental delay, increased mortality, smaller birth 
weight, smaller brain size, as well as gross and fine motor issues. 1-4. 

It has been previously established that fruit flies (Drosophila melanogaster) are 
a suitable invertebrate model for FASDs.5 Honey bees (Apis mellifera) share 
many similarities to Drosophila as a research model, but with the distinct 
advantage of highly social behaviour, similar to that of humans.

In this project we exposed honey bees to incremental, sublethal concentrations 
of ethanol during larval development and monitored their survival, 
developmental rate, and weight at adult emergence. We found that larval 
honey bees exposed to ≥6% ethanol experienced significantly higher mortality, 
developmental delay, and lower body weight at emergence. Accordingly, these 
results, in combination with ongoing neurobehavioural analyses of adult bees 
exposed to ethanol as larvae, suggest that honey bees may be an ideal model 
for human FASDs.

• 36 larvae grafted to 
plate

• Fed a control diet, or 
one containing 3%, 
6%, or 9% ethanol. 

Control bee brain

*This frame is not  age-
synchronized *

Hive set up:
• Queen caged 

on single 
frame to lay 
eggs

• Empty frame 
placed in cage 
with queen

In vitro rearing:

• Frames  are 
brushed of bees 
and brought 
back to lab in an 
incubator for 
grafting

Retrieving larvae:
• After 4 days, 

eggs hatch and 
frame can be 
removed from 
hive
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• After 24 hrs, 
frame of eggs 
removed from 
cage and 
placed back 
into hive
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• Larvae fed on days 2-5

• Once diet from day 5 is eaten, 
larvae ready to be transferred to 
pupal plate *(estimated day 6)

5 6 • Pupal plate lined 
with paper to 
absorb feces

• Bees reared on 
pupal plate to 
emergence 
*(estimated day 18)

Queen cage

• Emerged bees 
weighed and 
saved for future 
analyses
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Figure1: shows a 48-well
plate of day 6 larvae. On
the left is control, the right
is had a 9% ethanol diet

Figure2: plots the mean day to onset
of pupation for each group. Each dot
represents 1 replicate.

Figure3: shows bees of the same 
chronological age and genetic line,
but at vastly different stages of         
development. 

Figure4: This graph shows the mean
survival (%) to the onset of pupation
for each group. Each dot represents
1 replicate.

Figure5: shows bees from
from 0%, 6%, and 9% groups
at emergence. Each cell has
a 1cm diametre.

Figure6: This graph shows the weights
(g) of bees at emergence where each
dot represents one emerged bee.

Figure7: This image shows
the size difference between
a control bee and a 9%
ethanol exposed bee at
emergence
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Are honey bees a suitable model for fetal alcohol spectrum disorders?

Objective: 
The objective of this pilot project was to determine whether honey bees have 
the potential to be a suitable model for fetal alcohol spectrum disorders.
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