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4 ABSTRACT EXPERIMENT 1 EXPERIMENT 3

Post-traumatic stress disorder (PTSD) is highly comorbid with alcohol use disorder TMT produced stress-reactive behaviors in male and female rats Prelimbic cortex (PrL) c-Fos immunohistochemistry
(AUD). Furthermore, data indicate the rate of comorbidity may be related to sex, as o
females have a higher rate of comorbid PTSD/AUD than males. Thus, the current study Digging (male) Digging (female) Digging behavior example Male Cell Count Female Cell Count
focuses on the neuronal response to alcohol following a stressor in males and females in 1:2 1:2 Contol  _ ML 200 ﬂl STMT Jo-
two brain regions 1n relation to AUD/PTSD — these are the anterior insular cortex (alC) R o o 2 oo g . o o 00 x| B CTRL o * | EE%IRTL
and prelimbic cortex (PrL). The current study exposes male and female rats to 2,5- £ a0- lann £ w i/i\i\;,ﬂ o g 150- o o 34 g 150  * ek ok
dihydro-2,4,5-trimethylthiazoline (TMT). TMT is a synthetically-made component of d 27 . ~ ol L ¢ = o ] ]
fox feces that is a stressor that produces stress-reactive behaviors in rodents and has 5 6 9 1 o1 TS 6 s w1 1 Minute 3 5 100 5 1007 o y
been used to model some PTSD symptoms. Rats in the current study were exposed to e e § 50 20 50— 5
TMT or water for controls and then injected with alcohol or water two weeks later. Rats 3 ) 3 rgci
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were sacrificed 90 minutes following alcohol injection. Brain slices were then collected 0- —

for c-Fos immunohistochemistry. TMT exposure results indicated that TMT produced Immobility (male) Immobility (female)  Immobility behavior example &> & D & @&
stress-reactive behaviors in both male and female rats. Results of c-Fos analyses ] . 7 Control ~ TMT $%Y§§Q Q0 \069 | $%Y>°° 4@?}&
indicate that neuronal activation in the alC is not altered following TMT exposure and %15"‘ %15"‘ * - | <l £ / g

alcohol injection. In the PrL, alcohol was found to significantly increase neuronal g1 E1% *l vt Sy R,

activation in males within the control group. Neuronal activation also significantly - - 1 Bre g-ji\.ooa.n S
Tngreqsed. following TMT exposure and alcghol Injection 1n comparison to alcohol s s s Minute § IMT/Aleonal M Water MTAIchol  TMTWater =
injection 1n control males. TMT significantly increased neuronal activation in males. In 0 FEECT RN S T e T e
females, alcohol significantly decreased neuronal activation in controls and there was no L e R e efpaee,
change 1n neuronal activation in TMT-exposed rats. TMT also significantly decreased Figure 1: TMT exposure produced stress-reactive behaviors. There was a significant ' ey
neuronal activation in females. The difference in patterns between males and females increase 1n stress-reactive behaviors in the TMT group, as seen 1n the digging and ContralAleohol - Comteol Water | Contml /:A‘icé)‘h;)f E‘“Cont.,m l/Wateré
seen in the current study indicates possible sex differences. immobility data. This supports hypothesis 1. * indicates p < 0.05.

Figure 3: PrL c-Fos IHC in male and female rats. This figure shows the results of

/ Hypothesis 1: TMT will produce behavioral adaptations in both male and female rats in male and female c-Fos IHC if} the PrL. Males and females shovx.fed.signiﬁcant
comparison to controls differences between and within the TMT and control groups. * indicates p < 0.05

/ ME THODS d|9 Hypothesis 2 (PrL): TMT will increase c-Fos expression in comparison to
* Increases 1n stress-reactive behaviors such as digging and immobility in the TMT group 7| x controls

indicate that TMT produced behavioral responses indicative of stress and fear in both x | x Hypothesis 3 (PrL): Expression of c-Fos following alcohol injection will be

1. Male (N=32) and female (N=32) males and females higher in TMT than in the control group

Long-Evans rats were utilized, * Indicates that TMT can be used 1n this study as a stressor Males:

The rats were placed 1in a chamber,
where half of the rats underwent
exposure to 10 uL TMT and the

« Both TMT and alcohol increased neuronal activation in the PrL.
 Additive effect of TMT and alcohol

Females:
z)(tjherthall)f v%f}elre;g(/});sed totwater EXPERIMENT 2 * Alcohol decreases neuronal activation in the control group but increases activation in
ontrol). The or water was
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placed on a piece of filter paper in o . . ) . TMT s n% i I;l v decreased neuronal activation
a small metal basket on the right Anterior insular cortex (alC) c-Fos immunohistochemistry SISHIHICANLLy (etltastd turonal activation.
side of the chamber. Exposure
lasted 15 minutes and behaviors IMT or Male Cell Count Female Cell Count g CONCLUSIONS
were analyzed using ANYmaze Water 257 257 I T™T . L. . .
software }1; 2-way I%M— ANOVA 2; »o- g; »o ° mCTR  TMT produced stress-reactive behaviors in male and female rats, indicated by increases
was run with TMT exposure and = o = in digging and immobility in the TMT group.
. p Post_h i = 13- o P * The alC c-Fos IHC did not indicate differences in neuronal activity, different from

tme as actors. £0st-hoc analysis = 104 o° 8o S > Qg O existing data on acute effects of TMT exposure
used Sidak’s multiple comparison & ' S 1" s S . p ' Do
fost. = 5 = 5 . * Effects of TMT and alcohol are different in male and female PrL data, indicating

' © © © potential sex differences.
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2. Two weeks following TMT exposure, rats were injected (1G) with 2 g/kg alcohol or PUEN U PN PN * Further research is needed on sex differences in PTSD/AUD comorbidity based on PrL c-
water, and were sacrificed 90 minutes later. Brain slices containing the alC and PrL Q& <& & & & F & Fos IHC results - | | | o
were then taken using a microtome and collected in cryoprotectant. Slices were then v v o o * The effects seen 1n PrL data likely reflect changes in glutamatergic, projection neurons,
stained for c-Fos and mounted. 2-way ANOVAs were used for analysis with TMT - 3. 1C o-Fos THC | e and formal i £ . . e of as the majority of.cel.ls in the PrL are excitatory. Further research is needed to determine
exposure and alcohol administration as factors. If indicated, Sidak’s multiple 1IsUre 2. all c-ros nmale and lemalc ran. 15 HgUIe SHOWS the results o the cell-type specificity of the c-Fos changes.
comparison test was used for post-hoc analysis male and female c-Fos IHC 1n the alC. No significant differences were found.
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T™T Col?:;’;;:: IE’;:";H ” ¥ Hypothesis 3 (alC): Expression of c-Fos following alcohol injection will be higher ACKNOWLED GMENTS
Exposure e : -
R in TMT than 1n the control group Acknowledgments: A special thanks to Dr. Joyce Besheer and Dr. Ryan Tyler for their mentorship
e e . . and guidance in completing this project. Thank you to all of the members of Besheer Lab for your
* The current finding differs from acute TMT exposure. The current study measured guidance. I would also like to thank the UNC-CH Department of Psychology and Neuroscience for
Male and | o o e R neuronal activation 2 weeks following TMT stressor to assess lasting adaptations, while supporting my academic development. Lastly, thank you to Dr. Kathryn Reissner for her mentorship
Female 2g/kg i.g. previous data assessed immediate changes 100 min after TMT. as the Undergraduate Department of Psychology and Neuroscience Thesis Advisor.
= « Possible that the acute aIC changes return to baseline levels 2 weeks following a stressor Funding: This poster presentation is funded by the Undergraduate Lindquist Award. This study was

supported by NIH grant AA026537.


https://www.graphpad.com/guides/prism/latest/statistics/stat_holms_multiple_comparison_test.htm
https://www.graphpad.com/guides/prism/latest/statistics/stat_holms_multiple_comparison_test.htm

