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Neonatal Clomipramine Model of Obsessive-Compulsive Disorder (OCD) 

Demonstrates Treatment and Sex Differences 
Lenah Midani, Samantha Paley, Allison Radin, Eliana Safer, Emily Walters, and Dr. Deborah Kreiss

First-Year Research Immersion Program, Neuroscience, Binghamton University, Binghamton, NY

● Obsessive-compulsive disorder (OCD)

○ Affects both sexes equally1

○ Characterized by repetitive, uncontrollable thoughts and actions

● Current treatments

○ Serotonin reuptake inhibitors (SRIs)

○ Ineffective for 40-60% of patients2

○ Delay in onset, severe side-effects2

● Importance of animal models

○ Ethical and practical benefits

○ No universally accepted model

○ Face and construct validities used to evaluate animal models3

● Neonatal clomipramine (neoCLOM) model4

○ Rats treated with clomipramine from Day 9-16

○ Lifelong behavioral and neurochemical alterations

● Etiology of OCD: Neurotransmitters and structures

○ Amygdala (AMY): Hyperactive fear response of the limbic system5

○ Hypothalamus (HYP): Hyperactive hypothalamic-pituitary-adrenal 

gland6

○ Elevated levels of norepinephrine (NE) and dopamine (DA)7,8

○ Lower levels of serotonin (5-HT)9

INTRODUCTION

Statistical analysis:

● SPSS was used to perform two factor ANOVAs. Student’s two-tailed t test utilized

for pairwise comparisons

● Data expressed as mean + 1 Standard Error of the Mean (SEM). *p< .05; **p<0.01

● Outliers (values > 2.5 standard deviations from the mean) were eliminated.

Behavioral Conclusions:

● Hole Board (HB) results suggest model has good face 

validity for males.

● Elevated Plus Maze (EPM) results indicate model has 

poor face validity for females, maze is poor assay for 

female anxiety, or both.

● Sex influences open arm behaviors, whereas Treatment 

influences poking behaviors.

● HB and EPM behaviors do not correlate, demonstrating 

that they represent differing assessments of OCD-like 

behaviors.

Neurochemical Conclusions:
● Results supports construct validity of the model.

○ NE & DA alterations correspond to OCD literature7,8

○ 5-HT alterations in males correspond to OCD

literature9

● Both Sex and Treatment influence monoamine levels

DISCUSSION
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Modify experimental design

METHODS

Evaluate the face and construct validity of the neoCLOM model of OCD by 

analyzing elevated plus maze and hole board behaviors and neurochemical 

analysis of DA, NE, and 5-HT concentrations in post-mortem tissue homogenates of 

the HYP and AMY using high performance liquid chromatography.

Predictive validity

Sex differences

Run behavioral trials when 

the rats are older

Run behavioral trials using 

known OCD treatments

Test effect of gonadal 

hormones
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Figure 1. Hole Board
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NEUROCHEMICAL RESULTS
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Neonatal injections:
●36 male and 36 female Sprague-Dawley rats

●Clomipramine was dissolved in 0.9% NaCl at 15 mg/mL and

injected intraperitoneally twice daily at 15 mg/kg body weight 

Behavioral Trials: Took place on Days 83-92 

Hole board (HB, Figure 1):

● Clear plexiglass arena had 16 evenly spaced holes in the floor

● Hole poke defined as when the rat’s nose cleared the maze

bottom and ended when nose went above hole10

Elevated plus maze (EPM, Figure 2):

● 2 closed and 2 open arms in a plus shape

● Arm entry scored when 3 paws crossed into arm11

Tissue Extraction (Figure 3): Punches 2-2.5 mm diameter 

and 1-1.5 mm deep obtained on Days 87-93.

● Amygdala (AMY): ML 4.8 mm lateral from midline, 

DV 8.6 mm ventral of skull, and interaural 6.20 mm12

● Hypothalamus (HYP): ML 0.6 mm lateral from midline, 

DV 10 mm ventral of skull, and interaural 6.20 mm12

Tissue Analysis (Figure 4):

● Samples weighed, homogenized and centrifuged for

45 mins at 14,000 rpm at 4°C temp. Results expressed 

as pg/mg brain tissue. Samples analyzed using High 

Performance Liquid Chromatography.
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BEHAVIORAL RESULTS

Figure 3. Location of 

Tissue Punches

Figure 4. High 

Performance Liquid 

Chromatography
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