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Behavioural and Molecular Effects of a Single Ketamine Administration in the IFN-a Rat Model
of Depression. A single dose of ketamine (5 mg/kg, SC) rapidly reverses IFN-a-induced behavioural
impairments in the Forced Swim Test (FST) and enhances social recognition in Trial 2 of the Three-
Chamber Test (3CT), at 24h post-administration. A single dose of fluoxetine (10 mg/kg, PO) shows
no behavioural efficacy, supporting its role as a negative control for acute antidepressant response.
No significant effects of ketamine are observed in the Elevated Plus Maze (EPM), where diazepam
(0.5 mg/kg, SC), anxiolytic positive control, effectively increases time spent in the open arms. The
antidepressant-like effect of ketamine in the FST is highly reproducible across multiple cohorts. At the
molecular level (72h post-administration), ketamine increases acetylated a-tubulin levels, suggesting
restoration of microtubule dynamics, and enhances expression of key synaptic proteins in the mPFC. It
also activates the AKT signalling pathway in the hippocampus, which is associated with neuroplasticity
and cellular responses to IFN-a and inflammatory stimuli. Data are mean + SEM. ANOVA followed by
Fisher's LSD post-hoc test, **p < 0.001, *p < 0.01, *p < 0.05 vs. Saline-Vehicle. FST: n = 12—14/group,
3CT: n =9-14/group, EPM: n = 10—14/group, FST Replicability: n = 10—14/group, Acetylated a-tubulin: n =
12—15/group, Synaptic markers: n = 6-10/group, AKT: n = 8-9/group

Behavioural Effect of Psilocybin in the IFN-a Rat Model of Depression. A single subcutaneous
dose of psilocybin (1 mg/kg) reverses IFN-a-induced immobility in the Forced Swim Test (FST) at 24h,
indicating rapid antidepressant-like activity. This result is part of our broader platform for testing 5-HT,A
agonists, including multiple proprietary compounds assessed in the IFN-a model. Ongoing molecular
studies are further characterising synaptic mechanisms of action. Data are mean + SEM. ANOVA
followed by Fisher’s LSD post-hoc test, **p < 0.001 vs. Saline-Vehicle, n = 4—6/group.
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INNATE MODEL — WISTAR KYOTO RAT (WKY)

The Wistar Kyoto (WKY) Rat is a well-
characterised inbred strain that naturally exhibits
depressive-like behaviours, including social
withdrawal, anhedonia, and anxiety-like traits.
This model requires no external manipulation
and offers strong relevance for studying innate
vulnerability to depression and treatment-
resistant pathways.

AtUlyssesNeuroscienceltd.,the WKY modelhas
been implemented in multiple client-sponsored
studies to investigate neuroplastogens and
psychedelic agents. Our datasets include
comprehensive  characterisation  of  the
Forced Swim Test (FST), EEG endpoints, and
neuroplasticity-related biomarkers.

KEY FEATURES

- Innate depressive-like traits without the need for external manipulation

« Resistant to fluoxetine (SSRI), but responsive to desipramine (TCA)

« Decreased SV2A, PSD-95, and spinophilin (brain)

- Altered social behaviour in female urine sniffing and social interaction tests
« Reduced 55 kHz ultrasonic vocalisations (USVs)

« Disrupted sleep architecture (EEG)

- Suitable for testing rapid-acting antidepressants, neuroplastogens, psychedelics, and

non-hallucinogenic analogues

Key publications

McDonnell, C. W., Dunphy-Doherty, F., Rouine, J., Bianchi, M., Upton, N., Sokolowska, E., & Prenderville, J. A. (2021). The
antidepressant-like effects of a clinically relevant dose of ketamine are accompanied by biphasic alterations in working memory
in the Wistar Kyoto rat model of depression. Frontiers in psychiatry, 11, 599588.

Kantor, S., Lanigan, M., Giggins, L., Lione, L., Magomedova, L., de Lannoy, I, ... & Duxon, M. (2023). Ketamine supresses REM sleep
and markedly increases EEG gamma oscillations in the Wistar Kyoto rat model of treatment-resistant depression. Behavioural
Brain Research, 449, 114473.
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Forced Swim Test (FST) in WKY Rats: Fluoxetine fails to reverse depressive-like behaviour or
modulate synaptic markers in WKY rats, confirming the model’s treatment-resistant phenotype. In
contrast, desipramine, ketamine, and psilocybin all rescue immobility in the (FST).
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Synaptic Marker Alterations in mPFC Synaptosomes

Representative multiplexed Western blots
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Behavioural, Molecular, and EEG Effects in the WKY Rat Model of Treatment-Resistant Depression. Fluoxetine fails to reverse depressive-like behaviour
or modulate synaptic markers in WKY rats, confirming the model’s treatment-resistant phenotype. In contrast, desipramine, ketamine, and psilocybin all
rescue immobility in the Forced Swim Test (FST). However, ketamine and psilocybin produce stronger enhancements in synaptic protein expression in mPFC
synaptosomes. EEG telemetry shows that psilocybin modulates sleep architecture, reducing REM sleep and increasing wakefulness, with patterns more closely
resembling those of normal rats. Data are mean + SEM. ANOVA followed by Fisher’'s LSD post-hoc test, **p < 0.001, **p < 0.01, *p < 0.05 vs. WKY-Vehicle. FST

and Synaptic Markers: n = 4—6/group, EEG: n = 4/group
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PSYCHOSOCIAL STRESS MODEL — CHRONIC SOCIAL DEFEAT (CSD)

The Chronic Social Defeat (CSD) Mouse Model
is a well-established paradigm of psychosocial
stress-induced depression, widely used for
studying stress susceptibility, resilience, and
the underlying neurobiological mechanisms of
mood disorders.

At Ulysses Neuroscience Ltd., the CSD
model has been adapted and implemented
in alignment with translational needs. This
model involves repeated exposure of a test
mouse to an aggressive conspecific, leading

to long-lasting alterations in social behaviour,
emotional reactivity, and stress physiology.
It is particularly valuable for profiling novel
antidepressant treatments and dissecting
stress-related pathophysiology.

Our current implementation focuses on clear
behavioural stratification (susceptible vs. resilient
animals) and is now expanding to include
biomarker discovery and molecular profiling in
brain and plasma samples.

KEY FEATURES

- Ethologically valid model of psychosocial stress-induced depression

- Repeated exposure to social defeat induces long-lasting behavioural changes

« Altered social interaction in susceptible mice

- Suitable for stratification into stress-resilient and stress-susceptible phenotypes
« Responsive to chronic fluoxetine treatment (SSRI)

- Ongoing profiling of neuroinflammatory and neuroplasticity-related biomarkers

- |[deal for assessing pro-resilience compounds, rapid-acting antidepressants, and
neuroplastogens
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Social Preference Test
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CSD in mice: Efficacy of Ketamine and Psilocybin

Acute ketamine efficacy vs. lack of acute effects Acute and persistent effects of ketamine and psilocybin
of fluoxetine and desipramine
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Figure provided by Transpharmation.

Chronic Social Defeat in Mice: Protocol, Classification, and Treatment Response. CSD induces a depression-like phenotype in a subset of mice, characterised
by social avoidance in the Social Preference (SP) Test. Following a 10-day protocol of exposure to aggression, mice are classified as susceptible (SUS; SP <100%) or
resilient (RES; SP > 100%), based on their interaction with a CD-1 aggressor. Acute administration of ketamine (10 mg/kg, SC) reverses social avoidance in SUS mice
and shows persistent efficacy up to 7 days post-treatment. Fluoxetine (10 mg/kg, SC) and desipramine (10 mg/kg, SC) are ineffective. Psilocybin (3 or 10 mg/kg, IP)
also produces robust acute and sustained pro-social effects, supporting its long-lasting behavioural activity. Data are mean + SEM. Mixed-effects ANOVA followed by
Fisher's LSD post-hoc test. (Left): **p < 0.01, **p < 0.001 vs. CTRL+VEH (pre-treatment); ####p < 0.0001 vs. CTRL+VEH (post-treatment); (right) *p < 0.05, **p < 0.01, **p
<0.001, ***p < 0.0001 vs. baseline; #p < 0.05 vs. 24h; n = 5-14 per group
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