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Post-traumatic stress disorder (PTSD) is a debilitating

psychological condition that manifests after exposure to severe

trauma. Although psychological and pharmacological
treatments can help mitigate some PTSD symptoms,
nonresponse rates can reach levels greater than 50%7'-3,
emphasizing the need for more effective treatment options for
the disorder. Recent work has demonstrated that psychedelic
substances, such as psilocybin, exert antidepressant effects in
preclinical models and can reduce symptoms of anxiety in

patients with major depression and anxiety disorders#19. Thus,
we aimed to examine the ability of psilocybin, a 5-HT,, agonist,

in mitigating PTSD-like behaviors induced by the single
prolonged stress (SPS) paradigm in adult rats.

Adult male and female Sprague-Dawley rats were
subjected to the single prolonged stress (SPS)
paradigm, including 2 hours of restraint, 15 minutes

of forced swim, and ether vapor exposure until loss of

consciousness. Five minutes following loss of
consciousness, the rats were intraperitoneally

injected with either venhicle (0.9% saline) or psilocybin

(1 mg/kg). One week later, the rats underwent
behavioral testing to assess their anxiety (elevated

plus maze; EPM), startle response, locomotor activity

(open field), and novel object recognition (NOR)

memory.

2-hour restraint 15-minute_ E ther .
forced swim Inoculation

Single prolonged stress paradigm

5 minutes following
Inoculation, rats are

injected i.p. with either 1
mg/kg psilocybin or
0.9% normal saline

Elevated Plus Maze
50 ; =3 Psilocybin (1 mg/kg) + SPS

" B Psilocybin (1 mg/kg) + Control
= ezzza Vehicle + SPS
:E 40 - Vehicle + Control
o
o 30 -
O
= 20
Q
=
= 10 -
=
0 o

Males Females

Female rats spent significantly more time in the open
arms of the EPM than male rats. There were no other
significant effects. n = 9-12 rats / group.
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SPS exposure led to greater locomotor activity in the open
field in males, but not females, F, ;, =5.32, p = 0.024. n = 9-
12 rats per group; * p = 0.002 relative to control.
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The analysis of startle responses to the first 5 noise bursts
revealed a trend for the main effect of stress, F, ;o = 3.48, p = 0.066.
Rats exposed to the SPS paradigm tended to display larger startle
responses than controls, but this was driven by what appeared to
be larger startle responses in male SPS rats treated with vehicle.
This increase in startle response was seemingly mitigated by
psilocybin. n = 9-12 rats per group.
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Under non-stressed conditions, males displayed significantly fewer

rearing episodes in the open field than females, F, ;, = 5.24, p = 0.025.

Stress tended to increase rearing episodes in males, but not females,

but this difference did not reach statistical significance (p = 0.089). n

= 9-12 rats per group; * p = 0.002 relative to female controls.
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Under non-stressed conditions, males spent significantly less
time in the center of the open field than females, F, ;o = 5.98, p =
0.017. Psilocybin caused males to spend significantly less time
in the center of the open field than females, F, ;o = 4.17, p =
0.045. n = 9-12 rats per group; * p < 0.001 relative to females
treated with psilocybin.

Novel Object Recognition
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Initial analyses suggested that psilocybin, F, ;; = 4.31, p = 0.042, and SPS,
F, 67 =4.44, p = 0.039, led to greater recognition memory. These effects
appeared to be driven by males and females, respectively. Thus, we
analyzed each sex separately and found that, in males, psilocybin led to
greater recognition memory, F, ;; =7.01, p = 0.012, whereas, in females,
SPS led to greater recognition memory, F, 3, =5.35, p = 0.027. n = 9-12 rats
per group; * p = 0.012 relative to vehicle; ** p = 0.027 relative to control.

The SPS paradigm exerted sex- and test-dependent effects on rat behavior. Stressed males treated with vehicle tended to exhibit greater
startle responses than controls, which was prevented by psilocybin. SPS exposure led to greater locomotor activity in males, but not females,
and enhanced NOR memory in females, but not males. Psilocybin, independent of stress exposure, enhanced NOR memory in males, but not
females. These findings suggest that the SPS paradigm exerts complex, sex-dependent effects on rat behavior and that psilocybin mitigates
some of the behavioral alterations induced by stress. Future work should further examine the ability of psilocybin to prevent or reverse
behavioral sequelae induced by intense stress exposure.
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