Unraveling the Role of GABAergic Dysfunction Iin Catatonia:

A GABAergic Investigation in Drosophila
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* Negative Geotaxis Assay:

o Ashwagandha exposure increased
locomotion, particularly at 0.60% and
1.20% concentrations.

Higher concentrations showed a dose-

dependent effect, enhancing climbing

activity more than the control group.

Indicates that Ashwagandha may

Influence GABAergic pathways in low

GABA flies, improving motor function.
« Chemosensory Assay:

o Ashwagandha exposure enhanced
chemosensory responses, with 0.60%
and 1.20% concentrations showing the
strongest effect.

Flies treated with Ashwagandha were
more attracted to sucrose compared to
the control, suggesting increased
Sensory responsiveness.

Suggests Ashwagandha modulates

Background

Catatonia is a neuropsychiatric syndrome associated with
various medical and psychiatric disorders

o Most associated with mood or psychotic disorders

but it can also occur with other conditions

Catatonia can be life-threatening but can be treated with
medications such as benzodiazepine or electroconvulsive
therapy
Research has shown that the GABAergic pathway Is
Important in the development of catatonia, particularly
iInvolving GABA-A receptors

How does Ashwagandha exposure influence
locomotion and chemosensory responses in
Drosophila melanogaster, as a model for
understanding GABAergic dysfunction in
catatonia?

Ashwagandha exposure will enhance
locomotion and chemosensory responses In
Drosophila melanogaster with reduced
GABAergic activity.

Purpose

This study aims to evaluate how Ashwagandha exposure impacts behaviors in Drosophila melanogaster with reduced
. . . GABAergic activity, modeling catatonia-like symptoms. Specifically, this study examines:
o However, the exact mechanisms  stll remain o Locomotion: Movement patterns and climbing abllity in a negative geotaxis assay.
unclear o Sensory Responsiveness: Reaction to sucrose in a two-choice chemosensory assay.
Insights aim to determine whether Ashwagandha enhances GABAergic function and alleviates motor and sensory
Impairments,

GABAergic Pathway

Main Takeaways
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synapses in the central nervous
system
o Gamma-aminobutyric

Acid (GABA) is a
neurotransmitter used to
Inhibit excessive brain
activity

Dysfunction in the GABAergic

pathway disrupts inhibitory

signals, leading to overactivity in

neural circuits

Impaired locomotion, mimicking catatonia-like motor deficits
observed in humans.

o This makes them a viable model for studying
GABA dysfunction in catatonia.

Ashwagandha exposure

o Enhances locomotor activity in Drosophila -->
Improved climbing performance in the negative
geotaxis assay.

o Chemosensory responses improve -->with flies
showing an increased preference for sucrose,
showing that sensory function returned to
normal.

Results will highlight:
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Graph 1: This graph shows the average attraction of
wild-type Drosophila to sucrose compared to water

chemo responsiveness, impacting
sensory behavior.

Conclusion

Low GABA causes catatonia-like
symptoms:
o Reduced GABA activity In flies leads
to behaviors consistent with

o This affects motor and oThe role of GABAergic dysfunction in behaviors
Postsynaptic behavioral control

linked to catatonia

Since the symptoms of catatonia, oPotential pathways for alternative treatment
such as motor immobility and strategies

rigidity are linked to disruptions in
motor control, the GABAergic
pathway likely plays a role

catatonia, including impaired motor
and sensory responses.
Ashwagandha enhances locomotion:

o Ashwagandha treatment improves
motor function in Drosophila with
reduced GABA activity, as shown in
the negative geotaxis assay.

Increased chemosensory responsiveness:

o Leads to higher attraction to sucrose,
suggesting improvement in sensory
processing.

Potential for GABAergic dysfunction:

o Ashwagandha could help modulate

GABAergic pathways involved In
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over a 10-minute period. As expected for the control
group, Drosophila exhibited a stronger attraction to
sucrose, demonstrating normal chemosensory
behavior. The consistent attraction to sucrose over
time indicates typical sensory processing, supporting
the reliability of the control group in assessing
Drosophila’'s natural response to sucrose.

Figure 2: A visual representation of the
GABAergic pathway. GABA molecules are
transferred from one neuron to another
enacting a series of interactions within the
body.
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Chemosensory Assay: Assesses sensory
function by tracking Drosophila’s preference
for sucrose over water. Sensory deficits are a

feature of catatonia, making this assay
relevant for studying GABAergic dysfunction.

Negative Geotaxis Assay: Tests locomotor ability by
measuring how quickly Drosophila climb against
gravity. Since catatonia involves motor impairments,
reduced climbing in low-GABA flies models these
symptoms.

Mean Sucrose Response
% of the drosophila over target line
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Graph 2: This graph shows the average attraction to sucrose

versus water over a 10-minute period in Drosophila with a mutation
in the rdl gene, leading to reduced GABA levels. Unlike the control
group, these GABA-deficient flies exhibited a significantly

decreased attraction to sucrose, indicating impaired sensory

processing. The difference in attraction between sucrose and water
highlights the sensory deficits caused by the GABA mutation,

supporting the use of rdl mutant Drosophila as a model for studying

catatonia-like symptoms.

Experimental Setup: Identified low GABA Drosophila as a model for catatonia,
divided them into control and Ashwagandha-exposed groups (0.3%, 0.6%, 1.2%).
Negative Geotaxis Assay (Motor Function): Tested climbing ability over 10
seconds to assess locomotion deficits, analyzed using one-way ANOVA.
Two-Choice Chemosensory Assay (Sensory Response): Measured preference
for sucrose vs. water to evaluate sensory perception, analyzed using t-tests.
Data Analysis & Relevance: Compared behavioral improvements across groups
to assess Ashwagandha’s effects, validating Drosophila as a catatonia model.
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Graph 4: This is a bar graph representing the percentage of Drosophila

with the rdl mutation (low GABA) that successfully crossed the target
line in the negative geotaxis assay at different concentrations of
Ashwagandha. The results show a trend of increased climbing ability
with higher Ashwagandha concentrations, suggesting a potential
improvement in motor function and alleviation of catatonia-like
symptoms in GABA-deficient flies.

Graph 3: This line graph shows the change in sucrose attraction of
Drosophila with the rdl mutation (low GABA) when exposed to different
concentrations of Ashwagandha. The graph demonstrates an increasing
trend in sucrose attraction as Ashwagandha concentration rises,
indicating a potential improvement in sensory function and mitigation of
catatonia-like symptoms in GABA-deficient flies.
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