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Prenatal exposure of rodents to valproic acid (VHAluces symptoms in offspring which
resemble those observed in autistic patients amdueh, has been proposed as a preclinical
model to study this disordefThe endocannabinoid system modulates emotioretitlysocial
behaviour§ however it is unknown if alterations in this st occur in autism. The current
study aimed to evaluate if alterations in the eado@binoid system accompany behavioural
changes in the VPA rat model of autism. Pregnantfe Sprague Dawley rats received VPA
(600mg/kg s.c.) or saline vehicle on gestationgl@&2.5 and behavioural testing was carried
out on the offspring during adolescence (PND33-88haviours assessed included social
investigatory behaviour (3-chamber sociability eshermal nociception (hot plate test),
anxiety-like behaviour (open field and elevatedsptoaze) and locomotor activity. Seventy-
two hours following the final behavioural test, rmais were sacrificed by decapitation, the
brain removed and discrete brain regions includimg frontal cortex, hippocampus and
cerebellum dissected out, snap frozen and store80%E. The expression levels of the genes
encoding enzymes and receptors of the endocanndbsystem were determined in each
region using quantitative RT-PCR. Concentratioindhe endocannabinoids, anandamide and
2-arachidonylglycerol (2-AG), and the N-acylethamines, N-oleoylethanolamine (OEA)
and N-palmitoylethanolamine (PEA), were measuredgusC-MS/MS. Data were analysed
by unpaired t-test and P<0.05 was deemed signifiddr 8-12 per group.

Rats prenatally exposed to VPA exhibited reduceek tspent in (134.7 £ 11.1s vs. 1735 £
16.7s, P<0.05) and frequency of (No of investigatrents 51.9 £ 3.3 vs. 65.7 + 5.2, P<0.05)
social investigatory behaviour and an increasezhtat to respond in the hot plate test (13.6 +
1.3s vs. 8.9 £ 0.6s, P<0.01), when compared tonessiteated counterparts. Although
locomotor activity in the sociability arena did mndiffer between the groups, VPA exposed
animals exhibited reduced distance moved (2741 2c®6vs 3741 + 285cm, P<0.05) and
time in the inner zone (4.81 + 2.91s vs. 12.26 658, P<0.05) on exposure to a novel
aversive open field arend.evels of the endocananbinoids, anandamide and 2eA@e N-
acylethanolamines in the hippocampus, cortex agbmdium did not differ between VPA and
saline-treated animals. In comparison, the expassif diacylglycerol lipase- (18%
decrease, P<0.01) and monoacylglycerol lipase (MAG20% decrease, P<0.05), the
enzymes primarily responsible for the synthesisraethbolism of 2-AG, were reduced in the
cerebellum and hippocampus of VPA treated ratsectsfely. MAGL activity was enhanced
in the hippocampus of VPA- vs saline-treated rat86(+ 64 vs. 588 + 36nmol/min/g,
P<0.05). Although CB receptor mRNA expression was not altered, VPA eggorats
exhibited reduced PPAR(27% decrease, P<0.05) and GPR55 (50% decrease03p<
expression in the cortex and PPARIO% decrease, P<0.01) and GPR55 (34% decrease,
P<0.05) expression in the hippocampus, furtherptecetargets of the endocannabinoids.
These data indicate that a rat model of autismsgo@ated with alterations in the brain’s
endocannabinoid system and support the hypotheaisehdocannabinoid dysfunction may
underlie behavioural abnormalities observed insautspectrum disorders.
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