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Sex Influences Behaviors and Neurochemistry of the Neonatal Clomipramine Model of hhm

Obsessive-Compulsive Disorder (OCD) Howard Hughes

Erika Hryhorenko, Julia Mende, Abigail Reilly, Sydney Tse, Sophia Valerino, Hannah Wojcik, Dr. Deborah Kreiss Medical Institute
First-year Research Immersion Program, Binghamton University, Binghamton NY 13902

INTRODUCTION RESULTS CONCLUSIONS
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> Obsessive-compulsive disorder (OCD) > Behaviors in the Elevated Plus Maze do not support

' Closed Arm Entries
O Affects 2-3% of the U.S. population and is characterized by intrusive Open Arm Entries the face validity of the neoCLOM model
thoughts leading to repetitive behaviors? h . jE .
O Current treatment, serotonin reuptake inhibitors (SRIs), are ineffective | ’ T . | . T
for 40-60% of patients? 5 £, ’ I >Female groups had higher levels of locomotion than
> Animal models in psychiatric research g’ ﬁ 1 ! | male groups
o Easier to study than humans in a lab setting E* < ¢ sroups.
o Evaluated by face and construct validities® &S { | Y
> Neonatal clomipramine (neoCLOM) animal model of OCD* 3 [ > Although the EPM has been used as a reliable assay for
O Disrupts hypothalamic-pituitary-adrenal (HPA) axis during critical ! : : : :
s : | | : | | anxiety in male rats, results suggest that it may not be
PEro el P e e S Fomie T
o Generates permanent OCD-like behaviors in rats appropriate for assessing anxiety in female rats.
> Brain s.tructures and neurotransmitters o Total Arm Entries Seconds in Open Arms
O Orbitofrontal cortex (OFC) and anterior cingulate cortex (ACC) are — - — — _ _
involved in behavioral expression = o [ . | > Among females, increased NE levels in the
. . . . . ' : 60 . .
o0 The OFC and ACC are targets of the cort|7co—basal ganglia-thalamic circuit 20 ) ) Orbitofrontal Cortex and decreased levels in the
— a circuit shown to be abnormal in OCD E , | 1 E , , , .
o Dysfunctional neurotransmission of dopamine (DA) and norepinephrine 51 T L o Anterior CmgU|ate Cortex were associated with
= -
(NE) in this circuit underlies psychological and neurological disorders < I = 30 hyperlocomotion in the EPM.
> Behavioral and neurochemical assessment K E_
O Elevated-plus maze (EPM)3 5 o ]
o OFC and ACC tissue samples analyzed for neurotransmitters using high- ’ Promise for the construct validity of the neoCLOM
erformance liquid chromatography after behavioral trials : neoSAL  neoCLOM neoSAL  neoCLOM : neoSAL me neoSAL m . .
P : srapmy Vaier "o Fomaler "Femal Vialer " Vites Fomale, Fomale: model is suggested by the increased levels of
Our objective was to evaluate the face and construct validities orbitofrontal cortical NE in females and of DA in males
of the neoCLOM model of OCD by assessing behaviors in the > Neonatal treatment differences
Elevated Plus Maze and neurochemical levels of dopamine and Total arm entries: neoCLOM females > neoSAL females NEXT STEPS
norepinephrine in the Orbitofrontal and Anterior Cingulate > Sex differences
cortices of male and female rats. Open arm entries: neoCLOM females > neoCLOM males >Evaluating predictive validity of the neoCLOM model using
Closed arm entries: female groups > male groups known pharmaceutical treatments of OCD
M ETHODS Total arm entries: female groups > male groups > Evaluate alternative behavioral assays for female rats
Seconds in open arms: neoCLOM females > neoCLOM males > Investigate other brain structures associated with OCD
Neonatal Treatment h > Further evaluation of female models (effect of estrous cycle)
Subjects were Sprague Dawley rats. On Days 9-16, rat pups Male | Female
received intraperitoneal injections of either 15 mg/kg neoSAL | 19 17 Norepinephrine in the OFC Norepinephrine in the ACC
clomipramine (neoCLOM) or 0.9% saline vehicle (neoSAL), CLOM | 17 19
delivepred as 1 mL/kg — - i T ACKN OWLE DG M E NTS
\_ ' J N q r 1
/ \ - I _ r : l We would like to thank Dr. Kreiss for her guidance and training throughout the duration of this research
Behavioral Trials \ / 10 I = project. We would also like to thank our teaching assistants Louis Cafaro, Mia Cruceta, Jasmin Garcia,

Jovannah Gerisma, Jacob Harron, Jason Howard, Madison Kleppan-Mella, Kate Lerner, Rachel Marin, Ryan

5 minute trials were conducted during adulthood (Days 83-92). Open
and closed arm entries and time spent in arms were recorded. An arm
entry was scored when a rat placed three of its paws inside the arm.

McGuire, Lauren Misata, Ben Morrison, Dylan Nicholson, Hannah Rockwood, Lea Safarpour, Jessica Smith,

and George Zeng. Thank you to Trevor Towner and Kim Papastrat for their help extracting brains and to

; \
—_—
Conecentration of NE (pg/mg)
=]
i
e
Coneentralion of NE (pgimg)
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K / a ; N ! ! Gina Rizzo and May Vititow for obtaining brain punches. Thank you to all our classmates in the FRI
’ Neuroscience Stream Cohort 5. A special thank you to the Laboratory Animal Resources Staff at

/ % e \ ! Binghamton University for their animal husbandry and to the First-Year Research Immersion Program for

Tissue Extraction y < / —— T T oul ) S 0 necfAl  neoCIOM P e i X the research opportunities with which it has provided us.

Following rapid decapitation (Days 87-93), A N 1 S — i e — ' e | e

punches were obtained at the 12.20 mm 2 feaudet®) | (caudate)- ACC

interaural coordinate of both OFC (4.0 mm ML; . W D . .

N : T opamine in the OFC
5.6 mm DV ) and ACC (1.0 mm ML; 2.6 mm DV)?. O e > Norepinephrine in OFC P RE F E RE N CES
ACC and OFC samples were homogenized and g .
P & 4.7 neoc"o M fema IeS > nEOSAL fema Ies | . National Institutes of Mental Health (2017) Obsessive-Compulsive Disorder (OCD). National Institute of Mental Health.
&

2. Pigott TA and Seay SM (1999) A review of the efficacy of selective serotonin reuptake inhibitors in obsessive-compulsive

\\ centrifuged and then supernatants extracted.

disorder. J Clin Psychiatry. 60:101-106

3. Willner P (1991) Behavioural models in psychopharmacology. Behavioural Models in Psychopharmacology: Theoretical,
Industrial and Clinical Perspectives. 12:3-18

4. Andersen SL, Greene-Colozzi EA, and Sonntag KC (2010) A novel, multiple symptom model of obsessive-compulsive-like
behaviors in animals. Biological Psychiatry. 68:741-747
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> Norepinephrine in ACC

p
HPLC analysis \ neoCLOM females < neoSAL females

Supernatants were analyzed for NE and DA levels. Peak areas were NneoSAL females > neoSAL males

Concentration of DA (pgfmg)

calculated by Eicom software. I 5. Levine S (2002) Regulation of the hypothalamic-pituitary-adrenal axis in the neonatal rat: the role of maternal behavior.

N J > Do pamine in OFC I Neurotoxicity Research. 4:557-564
6. Haynes W et al. (2018) Altered anatomical connections of associative and limbic cortico-basal-ganglia circuits in
a4 Data Analysis N h neoCLO M ma |es > neoSAL ma |es 1 { obsessive-compulsive disqrder. European Psychiatry. 51:1-8 o | o
) , _ 7. Szeszko PR et al. (1999) Orbital frontal and amygdala volume reductions in obsessive-compulsive disorder. Arch Gen
SPSS was used for 2-Factor ANOVA analysis of data. Student’s two-tailed t-tests were used neoCLOM females < neoCLOM males 0 aotAT  neoCTON aoTAT  ne=sCTON Psychiatry. 56:913-919
for pairwise comparisons (* indicates p < 0.05; ** p < 0.01; *** p < 0.001 ). Data are pMales  Males Females  Femalss 8. Walf AA and Frye CA (2007) The use of the elevated plus maze as an assay of anxiety-related behavior in rodents.
Nature Protocols. 2:322-328

expressed as mean + 1 standard error of the mean (SEM). Outliers (+ 2.5 SD) were removed.
K P — ( ) ( ) j 9. Paxinos G and Watson C (1986) The Rat Brain in Stereotaxic Coordinates (2" ed.). New York: Academic Press, Inc.
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