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Traumatic brain injury (TBI), often caused by blunt force trauma to the head, results in 60,000
annual United States deaths. Recovery has been linked to neuroplasticity, the brain’s ability to
rearrange and form new neural pathways. This is a key function behind learning and memory
retention. Drosophila melanogaster are ideal TBI models. The relationship between genetic
vulnerability in TBI has not been extensively studied. Fragile-X Syndrome (FXS) is an inherited
intellectual disability seen in 1:7,000 males and 1:11,000 females, caused by a lack of a

functioning FMRP protein needed for brain development. FMR1 Drosophila mutants mimic FXS.

The purpose of this study was to compare TBI flies to normal flies’ ability to learn a noxious
stimulus and its repetition. The second aim was to compare TBI effects on FMR1 mutants and
wild-type flies. TBI was implemented via the High Impact Trauma device. Aversive taste testing
paired fructose with a toxin to reverse natural attraction to sugar. Learning and memory were
quantified as the number of proboscis (primary feeding organ) extensions after each
fructose-quinine pairing. A 2-way ANOVA test was used for analysis. Between healthy and TBI
flies, TBI caused a significant decline in learning and memory retention (p=.01). TBI FMR1
mutants had impaired cognition (mean proboscis extension difference=1.54) compared to TBI
wild-type flies (mean proboscis extension difference=1.063). Additional research should identify
strategies that promote learning in cognitively impaired and genetically vulnerable individuals.
Widespread genetic testing may identify at risk individuals who should exercise caution in
contact sports and military services.
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