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Abstract 

 

Autism spectrum disorders are a group of neurodevelopmental disorders characterised by 

impaired social interaction, deficits in communication and repetitive stereotyped behaviours. 

The endocannabinoid system plays an important role in modulating emotionality and social 

responding, however there have been a paucity of studies investigating this system in autistic 

animal models. This study investigated the effect of inhibiting fatty acid amide hydrolyase 

(FAAH), the anandamide catabolic enzyme, on behavioural responding in the valproic acid (VPA) 

rat model of autism. Male rats prenatally exposed to VPA exhibit an autistic-like behavioural 

phenotype exemplified as thermal hypoalgesia, reduced social and exploratory behaviour, and 

enhanced repetitive behaviour. Systemic administration of the FAAH inhibitor PF3845 

attenuated the deficit in social behaviour observed in VPA exposed male animals without 

altering nociceptive, repetitive or exploratory behaviour. In comparison, female VPA exposed 

rats displayed enhanced repetitive and reduced exploratory behaviour but no change in social 

behaviour or thermal nociceptive responding. PF3845 did not alter social, repetitive or thermal 

responding, but reduced exploratory behaviour in a social context in VPA-, but not saline-, 

exposed females. These data indicate that FAAH inhibition elicits sexual dimorphic effects on 

behavioural responding in VPA exposed rodents, and support an important role for FAAH in the 

regulation of social behavioural deficits in autistic males. 

 

Keywords: anandamide, FAAH, social interaction, autism, sodium valproate, locomotor activity, 

grooming 



3 
 

1. Introduction 

Autism spectrum disorders (ASD) are a group of neurodevelopmental disorders characterised 

by impaired social interaction, deficits in communication and restrictive, repetitive stereotyped 

patterns of behaviours. The aetiology of this spectrum of disorder remains largely unknown, 

although several genetic and environmental factors have been identified which play a role. 

Environmental factors identified have included the prenatal exposure to teratogenic agents 

such as valproic acid (VPA) (Christensen et al., 2013; Christianson et al., 1994; Rasalam et al., 

2005) and knowledge of the association between VPA and ASD has lead to the development of 

a widely used and validated preclinical model (Roullet et al., 2013). Exposure of prenatal rats to 

VPA has been shown to impair neural tube closure resulting in anatomical and neurochemical 

alterations and consequently behavioural aberrations such as reduced social and exploratory 

behaviour, enhanced repetitive behaviour, lower sensitivity to noxious stimuli and increased 

anxiety in adolescent and adult rodents [for review see (Roullet et al., 2013)], alterations 

analogous to those observed clinically.  

 

The endocannabinoid system, comprised of the G-protein coupled CB1 and CB2 receptors, the 

endogenous cannabinoid ligands (endocannabinoids) including anandamide (AEA) and 2-

archidonylglygerol (2-AG) and the enzymes responsible for the synthesis and catabolism of the 

endocannabinoids, has been shown to play an important role in social and emotional 

processing (Marco et al., 2011; McLaughlin et al., 2012; Trezza et al., 2010).  Polymorphisms in 

the gene encoding the CB1 receptor, CNR1, have been shown to modulate striatal responses 

(Chakrabarti et al., 2006) and gaze duration (Chakrabarti et al., 2011) to social reward cues, 
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indicating that subtle changes in endocannabinoid affinity at the CB1 receptors due to these 

polymorphisms may underlie deficits in social reward processing.  In accordance, preclinical 

studies have demonstrated that CB1 receptors on specific neuronal subtypes (GABA vs 

Glutamate) modulate social investigatory behaviour of female mice (Terzian et al., 2014).  Social 

play behaviour has been shown to enhance AEA levels in several brain regions including the 

amygdala, nucleus accumbens (Trezza et al., 2012; Wei et al., 2015) and striatum (Marco et al., 

2011). Furthermore, enhancing endogenous AEA tone or inhibition of AEA reuptake, results in 

enhanced social behaviour (Cassano et al., 2011; Trezza et al., 2008; Umathe et al., 2009; Wei 

et al., 2015). However, there is a paucity of studies directly examining alterations or the effects 

of modulating the endocannabinoid system in preclinical models of ASD. Cortical levels of AEA, 

but not 2-AG, have been shown to be elevated following social exposure in BTBR mice, (Gould 

et al., 2012), a mouse strain known to exhibit an autistic-like behavioural phenotype. Agonist-

induced GTPγS binding of CB1 receptors is enhanced in the BTBR mouse (Gould et al., 2012) and 

pharmacological activation of CB1/2 receptors has been shown to attenuate the hyperlocomotor 

activity displayed by these mice (Gould et al., 2012; Onaivi et al., 2011). In a further genetic 

model of ASD and fragile X, both CB1 receptor antagonism (Busquets-Garcia et al., 2013) and 

FAAH inhibition (Qin et al., 2015) attenuated cognitive impairments in FMR1 knockout mice, 

while CB2 receptor antagonism attenuates anxiety-related behaviour in these animals 

(Busquets-Garcia et al., 2013). However to date, there have been no studies evaluating the 

impact of endocannabinoid modulation on behavioural responding in non-genetic animal 

models of ASD. Recent work from our laboratory has demonstrated that on exposure to a social 

stimulus levels of AEA, and the related N-acylethanolamines, oleoylethalomine and 
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palmitoylethanolamine, are increased in the hippocampus of adolescent rats prenatally 

exposed to VPA (Kerr et al., 2013). In addition, while the expression of CB1/2 receptors are not 

altered, rats prenatally exposed to VPA exhibited reduced cortical expression of PPARα and 

GRP55 and reduced hippocampal expression of PPARγ and GPR55 (Kerr et al., 2013), additional 

receptors targets for endocannabinoids and N-acylethanolamines. Thus, alterations in the 

endocannabinoid system may underlie the pathophysiology and behaviour alterations observed 

in this model of ASD. Thus the aim of the present study was to examine the effect of enhancing 

AEA tone, by  pharmacologically inhibiting the enzyme primarily responsible for its catabolism 

fatty acid amide hydrolyse (FAAH), on thermal nociceptive responding, social, repetitive and 

exploratory behaviour in the VPA rat model of autism. Clinical literature indicates a higher 

prevalence of ASD in males vs female (5:1 ratio) with recent data indicated that ASD females 

exhibit excessive mutational alterations when compared to males (Jacquemont et al., 2014), 

highlighting that females may be somewhat protected against neurodevelopmental disorders 

such as ASD. Accordingly, VPA exposed males have been shown to exhibit more pronounced 

behavioural alterations when compared to females (Kim et al., 2013; Schneider et al., 2008). 

Thus, a further aim of this study was thus to examine if FAAH inhibition elicits sexual dimorphic 

behavioural changes in rats prenatally exposed to VPA or saline.  
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2. Material and Methods 

2.1 Animals 

Male and female Sprague-Dawley rats (200-300g; Charles River Laboratories UK) were mated 

following determination of the oestrus phase of the reproductive cycle. The presence of 

spermatozoa in vaginal smears indicated the first day of gestation (G0.5). Following copulation, 

female rats were housed singly and maintained at constant temperature (21 ± 2°C) and 

humidity  (30%-35%)  under reverse lighting conditions (12:12 h dark–light, lights on from 1900 

to 0700 h). Food and water were available ad libitum.  Experimental protocols were carried out 

under approval from the Animal Care and Research Ethics Committee at NUI Galway and under 

licence from the Irish Department of Health and Children, in compliance with the European 

Communities Council directive 86/609. 

 

On gestational day 12.5 (G12.5), rats received a single subcutaneous injection of sodium 

valproate (VPA) (Sigma, Dublin, Ireland) (600mg/kg) or saline vehicle. The dose and time of 

administration was chosen based on studies demonstrating that this regime elicits autistic-like 

behavioural changes in offspring (Kerr et al., 2013; Schneider et al., 2005). There was no effect 

of VPA administration on maternal weight gain, gestational time (21-22 days) or litter size (7-12 

rats). Litters were not culled and females were allowed to raise their own litters and pups which 

were weaned on postnatal day (PND) 21. All pups survived to weaning apart from one VPA 

exposed litter where 3 out of 7 pups died and thus this litter was not used for further testing 

due to possible differences in maternal care between this group and the other litters. Following 



7 
 

weaning, rats of either sex were housed separately in litter groups of 3-5 per cage. All 

behavioural testing occurred during the dark phase (0900-1800h) under red light illumination. 

 

2.2 Experimental Design 

Behavioural testing was carried out during adolescence between PND 42-44. 24 hours prior to 

the test day, animals were housed individually as this has been shown to enhance social 

behavioural responding (Niesink et al., 1982). On the experimental day, animals received an 

intraperitoneal injection of the FAAH inhibitor PF3845 (10mg/kg; NIMH drug synthesis program, 

US) or vehicle (1:1:18 ethanol:chremaphore:saline) and were returned to their home cage for a 

period of 2 hrs. The dose and time of administration were chosen based on published studies 

(Ahn et al., 2009; Booker et al., 2012; Hama et al., 2014; Long et al., 2011) and pilot data from 

our laboratory, demonstrating enhanced AEA levels in the brain from 1hr post administration. 

After the 2hr period, animal were then removed from their home cage and tested individually 

in the hotplate test, followed 2 minutes later by exposure to the 3-chamber sociability test. All 

behavioural testing was carried out by an experimenter blinded to treatment regime.  

 

2.3 Behavioural Testing 

2.3.1 Hot plate test 

The hot plate test was used to assess nociceptive responding to a noxious thermal stimulus as 

previously described (Burke et al., 2010; Kerr et al., 2013). In brief, the test animal was taken 

from its home cage and placed directly onto a hot plate (IITC Life Science Inc, California, US) 
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heated to 55 ± 1°C.  Thermal nociception was measured as the time elapsed (latency to respond 

(s)) between placement of the animal on the surface of the hot plate to when the animal first 

licked either of its hind paws, with a cut-off time of 25 sec to avoid any potential tissue damage. 

 

2.3.2 Sociability test 

The sociability test was conducted in a novel 3-chamber apparatus which allows for the 

measurement of social approach and social preference in rodents as previously described (Kerr 

et al., 2013).  Testing was conducted during the dark phase (11.00-18.00hrs) in a novel testing 

room under red light illumination (lux = 0). In brief, animals were placed into a novel arena (76 

cm x 30.5 cm x 35.5 cm; Fig 2a) composed of three communicating chambers of equal size (each 

25 x 30.5 cm) separated by Perspex walls with central openings, and allowed to explore the 

arena for a period of 5 min acclimatisation. Distance moved (cm) and time spent (s) in the 

various compartments was assessed during this time to evaluate general locomotor activity and 

confirm that animals did not have a preference for a particular side of the arena.  A stimulus 

animal of the same age, weight and sex as the test animal was confined under a small wire cage 

in a separate testing room during this 5 minute period.  

Following acclimatization, the test animal was briefly confined to the central chamber, while 

the unfamiliar stimulus rat confined in the small wire cage was placed in one of the outer 

chambers. An identical empty wire cage was placed in the other chamber. The unfamiliar rat 

was randomly assigned to either the right or left chamber of the arena. The test animal was 

then allowed to explore the arena/chambers for a further 10 minutes.  Behaviour in the test 

apparatus was recorded onto DVD and rated by an experimenter blinded to treatment groups 
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with the aid of EthoVision XT software (Noldus Netherlands). Behaviours assessed included 

time spent in each of the various compartments (novel animal, centre, novel cage), time 

exploring novel animal and novel object, repetitive behaviour (time spent engaged in grooming 

or circling), exploratory behaviour (time rearing against walls of arena) and locomotor activity 

(distance moved).  

Sociability Index, a mathematical equation designed to allow direct comparison of social 

behaviour between groups, was calculated as outlined by Baronio et al., (Baronio et al., 2015). 

 Sociability Index = (time exploring novel animal - time exploring novel object)/  

(time exploring novel animal + time exploring novel object) 

 

2.4 Statistical Analysis 

SPSS statistical package was used to analyse all data.  Behavioural responding of male and 

female rats were analysed separately. Data for the hot plate test, sociability index, repetitive 

and exploratory behaviour and locomotor activity were analysed using two-way ANOVA with 

the factors of prenatal treatment (saline vs VPA) and FAAH inhibition (vehicle vs PF3845). Time 

spent in the various chambers of the sociability arena (during acclimatization and testing) was 

assessed using two-way repeated measures ANOVA. Fisher LSD post hoc analysis was used to 

assess effects between groups and data were considered significant when P<0.05. Results were 

expressed as group means + standard error of the mean (SEM). 
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3. Results 

3.1 Male, but not female, rats prenatally exposed to VPA exhibit thermal hypoalgesia, an 

effect not modulated by FAAH inhibition 

In the hotplate test, VPA-exposed male, but not female, rats exhibited a significant increase in 

latency to respond to the noxious heat stimulus (F1,26 = 10.233 P = 0.004) when compared to 

control animals (Fig 1), indicating heat hypoalgesia. Systemic administration of the FAAH 

inhibitor PF3845 did not alter the latency to respond in the hotplate test of male or female, 

saline- or VPA-exposed animals. 

 

3.2 Prenatal VPA exposure or FAAH inhibition does not alter locomotor activity  

Analysis of behaviour during the 5 minute acclimatization period in the sociability arena 

revealed that locomotor activity or time spent in the different chambers of the arena was not 

affected by prenatal exposure to VPA or systemic administration of PF3845, in either male or 

female animals (Table 1).  

 

3.3 FAAH inhibition attenuates reduced social behaviour in male VPA-exposed rats 

Following the introduction of the unfamiliar stimulus rat and novel object (empty wire 

container) into to 3-chamber testing arena, analysis of time in the different chambers revealed 

a significant effect of time for both male (F2,40 = 14.71 P < 0.001)  and female (F2,56 = 4.19 P = 

0.019) animals, and a significant chamber x prenatal treatment (F2,40 = 7.30 P = 0.002) and 

chamber x FAAH inhibition interaction (F2,40 = 3.81 P = 0.031) for male rats.  
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Post-hoc analysis revealed that all groups, apart from VPA-saline exposed males (P = 0.323), 

exhibited a preference for the chamber containing the novel animal over the other 2 chambers 

(centre and novel object) (P<0.01) (Fig 2b and 2d). In addition, VPA-exposed male rats spend 

significantly less time in the chamber containing the unfamiliar stimulus rat (P<0.01) and 

significantly more time in the chamber containing the novel object (P<0.01) when compared to 

saline-treated counterparts (Fig 2b), indicative of VPA-associated social avoidance. Systemic 

administration of PF3845 did not modify the preference of saline-exposed males for the novel 

animal, but attenuated the VPA-associated reduction in social avoidance (VPA-PF3845 vs VPA-

Vehicle; P<0.05). Analysis of sociability index revealed that vehicle treated VPA-exposed males 

exhibit significantly reduced sociability behaviour when compared to saline-exposed 

counterparts (F1,25 = 7.59 P = 0.012), an effect attenuated by acute PF3845 administration (F1,25 

= 9.62 P = 0.005; Fig 2c). In comparison, neither prenatal exposure to VPA nor systemic 

administration of PF3845 altered the time spent by female rats in any of the chambers of the 

sociability test (Fig 2d) or the sociability index (Fig2e).  

 

3.4 FAAH inhibition does not alter VPA-associated repetitive or reduced exploratory 

behaviour in male rats 

Repetitive, exploratory and locomotor activity were assessed following the introduction of the 

novel stimulus animals and novel object into the sociability arena. Prenatal VPA exposed male 

rats exhibited enhanced repetitive (F1,25 = 5.66 P = 0.027) and reduced exploratory (F1,25 = 5.29 

P = 0.032) behaviour over the 10 minute testing period (Fig 3). Systemic administration of 
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PF3845 did not alter repetitive, exploratory or locomotor activity of male rats prenatally 

exposed to saline or VPA. 

 

Female VPA exposed animals exhibited an increase in repetitive behaviour which just failed to 

reach statistical significance (F1,34 = 4.05 P = 0.053) (Fig 3a). Analysis of exploratory behaviour 

revealed that VPA exposed female rats exhibited a reduction in exploratory behaviour (F1,34 = 

5.61 P = 0.025), an effect augmented by systemic administration of PF3845 (F1,34 = 6.97 P = 

0.013; Fig 3b). Furthermore, PF3845 treated VPA-exposed females exhibited reduced locomotor 

activity during the sociability test when compared to vehicle-treated VPA counterparts (F1,34 = 

4.87 P = 0.035), an effect not observed in saline-exposed animals (Fig 3c).   
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3. Discussion 

The endocannabinoid system has been shown to play an important modulatory role in social 

and emotional processing, however there have been a paucity of studies investigating the 

effect of modulation of this system in preclinical models of impaired social processing or ASD. 

The present study demonstrated that the FAAH inhibitor PF3845 attenuates impaired social 

responding, without modulating hypoalgesia, enhanced repetitive or reduce exploratory 

behaviour, in male rats prenatally exposed to VPA. In comparison, female rats prenatally 

exposed to VPA did not exhibit changes in social or thermal nociceptive responding but 

exhibited enhanced repetitive and reduced exploratory behaviour, highlighting sexual 

dimorphic effects of prenatal VPA exposure. PF3845 did not alter nociceptive, social or 

repetitive behaviour in female rats but further reduced exploratory behaviour of VPA-, but not 

saline-, exposed female rats. Taken together, these data indicate that the enhancing levels of 

endogenous FAAH substrates such as AEA, results in the attenuation of social avoidance in VPA-

exposed male rats, results provide further support for the endocannabinoid system in 

mediating and modulating social deficits in autistic males.    

 

Similar to the clinical situation where male and female autistic children often exhibit different 

symptoms, sexual dimorphic behavioural effects have also been reported in VPA exposed 

rodents. For example, male VPA exposed rats exhibit hypoalgesia, increased repetitive 

behaviour, enhanced anxiety and social impairment, while female VPA exposed rats exhibit 

increased repetitive/stereotypic behaviour and only marginal or no change in social responding 

(Kataoka et al., 2013; Kim et al., 2013; Schneider et al., 2008). The data presented herein 
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support these findings demonstrating social impairments and hypoalgesia only in VPA exposed 

male, but not female, rats, while both sexes exhibit enhanced repetitive and reduced 

exploratory behaviour. Alterations in the morphology of the somatosensory cortex (Hara et al., 

2012; Kataoka et al., 2013), glutamatergic neuronal differentiation and synaptic maturation 

(Kim et al., 2013), have been proposed to underlie the sex-dependant impairments in social 

interaction in the VPA model. However, further research is required to determine how 

neuroanatomical circuits which govern repetitive, exploratory and social responding are 

differentially affected by prenatal VPA exposure depending on sex. 

  

The endocannabinoid system has been demonstrated to play an important role in a host of 

physiological functions including emotional and social responding, with effects often dependant 

on experimental conditions under examination.  For example, direct activation of CB1 receptors 

with the synthetic potent cannabinoid agonist WIN55,212-2 has been shown to reduce, while 

pharmacological or genetic FAAH inhibition enhances, social behaviour (Cassano et al., 2011; 

Manduca et al., 2014; Trezza et al., 2008; Wei et al., 2015). It has been suggested that the 

differential effects of WIN55,212-2 versus FAAH inhibition may be the difference between 

global central CB1 receptor activation compared with activation of CB1 receptors by AEA in 

selective brain regions involved in social and emotional responding (Trezza et al., 2012; Trezza 

et al., 2008). The present study revealed a lack of effect of acute systemic administration of the 

FAAH inhibitor PF3845 on social behaviour/preference of male or female (saline exposed) 

adolescent Sprague Dawley rats in the 3-chamber arena. While this may seem at odds with the 

reported enhancement of social responding following FAAH inhibition, recent data has 
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demonstrated that in contrast to Wistar rats, social behaviour of adolescent or adult Sprague 

Dawley rats is resistant to modulation by FAAH inhibition under a variety of experimental 

conditions (Manduca et al., 2014). Thus, the current data supports this finding and extends it to 

include female adolescent Sprague Dawley rats. The present data also demonstrates that the 

FAAH inhibitor PF3845 does not alter thermal nociceptive responding in the hotplate test in 

male or female (saline exposed) rats.  Although PF3845 has been shown to exhibit a thermal 

antinociceptive effect in the tail flick test (Long et al., 2009), several studies have revealed that 

genetic or pharmacological FAAH inhibition elicits only modest (Kathuria et al., 2003) or no 

effect (Miller et al., 2012; Naidu et al., 2010) on latency to respond in the hotplate test, 

correlating with effects observed in the present study. Systemic administration of the FAAH 

inhibitors URB597 or PF3845 has been previously reported to reduce marble burying behaviour, 

a putative test of repetitive behaviour, an effect mediated by CB1 receptor activation (Gomes et 

al., 2011; Kinsey et al., 2011).  The current study demonstrated that PF3845 does not alter 

repetitive or exploratory behaviour of male or female rats in a social setting. Thus, the 

differential effects between this and previous studies maybe due to the different testing 

conditions and parameters assessed.  

 

In comparison to the lack of effects of FAAH inhibition on behavioural responding in saline-

exposed animals, PF3845 elicited distinct sexual dimorphic effects in rats prenatally exposed to 

VPA. In male VPA exposed rats, FAAH inhibition selectively attenuated social behavioural 

deficits, without altering hypoalgesia, repetitive or exploratory behaviour. The lack of effect of 

prenatal VPA exposure or acute administration of PF3845 on locomotor activity of male rats 
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during the sociability test confirm that the effects on social behaviour and not related to motor 

impairments.  Published data from our group have demonstrated that VPA exposed rats exhibit 

enhanced AEA (and N-acylethanolamine) levels in the hippocampus, but not frontal cortex or 

cerebellum, following exposure to the 3-chamber sociability test (Kerr et al., 2013). It is possible 

that enhancing AEA levels in the VPA model may be a compensatory mechanism in an attempt 

to normalise or cope with social stress. Accordingly, central administration of AEA (Umathe et 

al., 2009) and enhanced AEA tone in the basolateral amygdala and nucleus accumbens (Trezza 

et al., 2012), but not piriform cortex (Zenko et al., 2011), mediates social interactive behaviour. 

Furthermore, recent data indicates that oxytocin-induced AEA release in the nucleus 

accumbens and subsequent activation of CB1 receptors is necessary for the rewarding effects of 

social behaviour (Wei et al., 2015). It should be noted that in addition to AEA, FAAH inhibition 

also results in increased brain levels of the related N-acylethanalomines, oleoylethanolamide 

(OEA) and palmitoylethanolamide (PEA) (Hama et al., 2014; Kerr et al., 2012). Although the 

contribution of these N-acylethanalomines to social and emotional behavioural responding 

remains to be been investigated, it is possible that increased OEA and PEA may compete with 

AEA at the FAAH catalytic site leading to reduced catabolism of AEA, maintained increased 

levels and subsequent enhanced activity at the CB1 receptor. Thus, it is possible that the 

enhancement of AEA in discrete brain regions following FAAH inhibition, and consequential 

activation of CB1 receptors, modulates neuroanatomical circuits regulating social behaviour in 

male VPA exposed rats.  

In comparison to male VPA exposed rats, PF3845 did not modulate social responding of female 

VPA exposed rats, but rather resulted in reduced exploratory behaviour during the sociability 
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test. Prenatal VPA exposure has also been shown to result in anxiety-like behaviour (Kataoka et 

al., 2013; Kerr et al., 2013; Schneider et al., 2008; Schneider et al., 2007) and high doses of 

cannabinoids have been reported to exhibit anxiogenic-like effects (Moreira et al., 2010). Thus, 

it is possible that enhanced AEA in response to the combination of social stress and FAAH 

inhibition, may result in enhanced anxiety-like behaviour (Scherma et al., 2008) in VPA-exposed 

females, manifested as increased freezing behaviour, reduced locomotor activity and 

consequently reduced exploratory activity.  

 

In conclusion, the present data confirm the sexual dimorphic effects of prenatal VPA exposure 

on social, repetitive, exploratory behaviour and thermal nociceptive responding. Importantly, 

this data provides further support for the endocannabinoid system in the modulation of 

autistic-related behaviour the VPA rat model, and indicate that FAAH and enhancing 

endocannabinoid tone may provide a novel therapeutic target for social deficits in autistic 

males. 
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Table 1: Distance moved and time in various chambers of sociability arena during 5 min 
acclimatization period 
 

Group Distance 
moved (cm) 

Time in Left 
(s) 

Time in Centre 
(s) 

Time in Right 
(s) 

Male Saline-Vehicle 2422 ± 194 78.8 ± 4.9 93.4 ± 5.4 121.7 ± 6.9 
Saline-PF3845 2380 ± 140 93.1 ± 8.9 106.3 ± 6.2 93.4 ± 8.7 
VPA-Vehicle 2975 ± 206 88.0 ± 9.9 120.8 ± 6.2 88.2 ± 10.5 
VPA-PF3845 2890 ± 438 77.5 ± 17.6 106.1 ± 10.9 106.9 ± 18.9 

      

Female Saline-Vehicle 3341 ± 518 94.3  ± 8.0 90.9 ± 9.3 107.7 ± 7.8 
Saline-PF3845 2959 ± 405 105.3 ± 13.1 103.3 ± 8.3  83.4 ± 7.9 
VPA-Vehicle 3300 ± 327 90.3 ± 6.4 108.0 ± 7.4 96.5 ± 4.3 
VPA-PF3845 2616 ± 124 78.4 ± 11.8 109.8 ± 5.2 107.1 ± 11.8 
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Figure Legends 

 

 

 

 

 

 

 

Figure 1: VPA exposed male, but not female, rats exhibit thermal hypoalgesia in the hotplate 

test (*P<0.05 vs saline). Systemic administration of PF3845 does not alter thermal nociceptive 

responding of male or female, saline or VPA exposed rats. Data expressed as mean + SEM.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Saline VPA

0

5

10

15

20 *
Male

La
te

nc
y 

to
 re

sp
on

d 
(s

)

 

Female

Saline VPA
0

5

10

15

20

La
te

nc
y 

to
 re

sp
on

d 
(s

)



25 
 

Figure 2 
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Figure 2: (a) Photomicrograph depicting the 3-chamber sociability chamber. Duration of time 

spent by (b) male and (d) female rats in the various compartments of the 3-chamber sociability 

test over a 10 minute testing period. Sociability index calculated for (c) male and (e) female rats 

during the sociability test. Data expressed as mean + SEM. **P<0.01 *P<0.05 vs Saline-vehicle. 

++P<0.01 +P<0.05 vs VPA-vehicle.  $$P<0.01 vs time in chamber with novel object. 
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Figure 3: Duration of time spent engaging in (a) repetitive or (b) exploratory behaviour and (c) 

locomotor activity (distance moved) during the 10 minute sociability testing period. Data 

expressed as mean + SEM. *P<0.05 vs saline. +P<0.05 vs VPA-vehicle.  

 

Saline VPA
0

10

20

30

40

50

Vehicle PF3845

*

Male

D
ur

at
io

n 
 (s

)

Saline VPA
0

10
20
30
40
50
60
70

*

D
ur

at
io

n 
 (s

)

Saline VPA
0

1000

2000

3000

4000

5000

Di
st

an
ce

 M
ov

ed
 (c

m
)

 

Saline VPA
0

10

20

30

40

50 *P = 0.053

Female

D
ur

at
io

n 
 (s

)

Saline VPA
0

10
20
30
40
50
60
70

+

*

D
ur

at
io

n 
 (s

)

Saline VPA
0

1000

2000

3000

4000

5000

+

D
is

ta
nc

e 
M

ov
ed

 (c
m

)

(a) Repetitive Behaviour 

(b) Exploratory Behaviour 

(c) Locomotor activity 


