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Valproate-Autism Labyrinth
By Ahmed Naguy, Maryam Algabandi

ABSTRACT ~ Valproate and Autism complexity is manifold. From an established environ-
mental risk factor for autism, to a translational animal model, valproate’s composite mode
of action might unfold to address core autistic domains transcending mere aggressive

behavioural control. Psychopharmacology Bulletin. 2024;54(4):131-133.

Prenatal maternal valproate (VAL) exposure has been consistently tied to a three-
to-five-fold higher risk of autism spectrum disorder (ASD) in the offsprings.!
Risk (circa 40%) appears to be higher among children born to mothers without
epilepsy (e.g. bipolar).? This risk appears to be dose-dependent and linked to
higher doses. Interestingly, children born to fathers on valproate around time
of conception remain at heightened risk (albeit less than maternal risk). Several
teratogenic mechanisms of VAL are proposed including, inter alia, its effects on
the metabolism of folate (antagonism), SAMe and histones (histone deacetylase
inhibition), thus affecting DNA methylation. VAL crosses the human placenta
and was found at higher concentrations in fetal blood.3 Aberrant excitation/inhi-
bition transmission, neuroinflammation, diminished neurogenesis, and oxidative
stress are also involved in valproate-induced neurotoxicity in ASD.* Moreover, a
likely contributory mechanism could be valproate disrupting fasciculation of the
mesoteloencephalic tract with a selective reduction of DA output from VTA.
Importantly, maternal folic acid supplementation prevents autistic behaviors in
a rat model induced by prenatal exposure to valproic acid® and periconceptional
folate (vitamin B9) has been associated with a reduced risk of autism and also
mitigated the severity of autism traits.”

Of related interest, prenatal VAL exposure in rodents has been well established
as a reliable translational model to study the pathophysiology of ASD, which has
helped demonstrate neurobiological changes in rodents, non-human primates, and
brain organoids from human pluripotent stem cells.® It is one of the most widely
used animal models in the field. The gestational exposure of 400-600 mg/kg
(i.p. or s.c.) of VAL in rodents at around GD 11.5-12.5 has consistently
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MECHANISMS OF ACTION OF VALPROATE
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demonstrated substantial disruptive effects on rodent-equivalent mea-
sures of the 3 core behavioural traits characteristic of ASD. These mod-
els represent a scaffold to test potential psychopharmacological agents
targeting core domains of ASD-a big void in current pharmacopeia.
FDA-approved risperidone and aripiprazole are indicated for severe irri-

132  tability associated with ASD only.” In the same vein, a 12-week, DBPC

Naguyand— ¢1ia] of VAL was completed in 27 youth ages 5-15 years with ASD and
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irritability.!1® Authors reported 62.5% of VAL group had a response
vs. 9% placebo. Mean blood level for responders was 89.8 pg/mL.
Irritability, insomnia, headache and weight gain were among the adverse
effects reported. Use of VAL in ASD can be advantageous to address
comorbidities as well (e.g. seizures, tics, bipolarity ... etc). A notable
exception here is the related behavioural phenotype seen in Rett’s
syndrome (no longer included in a DSM-5-TR under umbrella of
ASD). Use of valproate (VAL), to control seizures in Rett’s syndrome,
has been linked to 3-fold increase of fracture risk. Moreover, it is pos-
tulated that VAL by virtue of hailstone deacetylase inhibition might
exacerbate the effects of MECP2 mutations in Rett’s syndrome.!!
Beyond behavioural control in ASD by VAL, this author (A.N.) has
come across a number of cases on clinical grounds that demonstrated
prosocial and verbal gains as well after commencing VAL. Majority of
these cases had EDs (but not manifestly epileptic). Some posited these
EDs might account for deficits in attention, language and behaviour.
Accordingly, VAL by virtue of antiepileptic actions might explain
these interesting outcomes. Larger well conducted studies are needed
to replicate these findings. Another possible contributory mechanism
is VAL allosteric enhancement of GABA inhibition. Dysfunction in
the GABAergic system is considered an emerging signature of ASD.!?
Other mechanisms relate to VAL composite modes of action and plurip-
otent pharmacological portfolio (Table 1) including neuroprotection. %

PsycHopHARMACOLOGY BuLLeTin: Vol. 54 - No. 4



VALPROATE-AuTisM LABYRINTH

DISCLOSURES

Authors have nothing to declare.

REFERENCES

1.

2.

10.

11.
12.

Christensen J, Gronborg TK, Sorensen M]J, et al. Prenatal valproate exposure and risk of autism spec-

trum disorders and childhood autism. JAMA. 2013;309(16):1696-1703.

Wiggs KK, Rickert ME, Sujan AC, et al. Antiseizure medication use during pregnancy and risk of

ASD and ADHD in children. Neurology. 2020;95(24):€3232-¢3240.

. Ornoy A, Echefu B, Becker M. Valproic acid in pregnancy revisited: Neurobehavioral, biochemical
and molecular changes affecting the embryo and fetus in humans and in animals: A narrative review.
Int ] Mol Sci. 2023;25(1):390.

. Taleb A, Lin W, Xu X, et al. Emerging mechanisms of valproic acid-induced neurotoxic events in
autism and its implications for pharmacological treatment. Biomed Pharamcother. 2021;137:111322.

. Adam A, Kemecsei R, Company V, et al. Gestational exposure to sodium valproate disrupts fascicula-
tion of the mesotelencephalic dopaminergic tract, with a selective reduction of dopaminergic output
from the ventral tegmental area. Front Neuroanat. 2020;14:29.

. Yuanyuan D, Li Z, Li ], et al. Maternal folic acid supplementation prevents autistic behaviors in a rat
model induced by prenatal exposure to valproic acid. Food Funct. 2021;12(10):4544-4555.

. Bjork M, Riedel B, Spigset O, et al. Association of folic acid supplementation during pregnancy
with the risk of autistic traits in children exposed to antiepileptic drugs in utero. JAMA Neurol.
2018;75(2):160-168.

. Zarate-Lopez D, Torres-Chafez AL, Galvez-Contreras AY, et al. Three decades of valproate: A current
model for studying autism spectrum disorder. Curr Neuropharmacol. 2024;22(2):260-289.

. Naguy A. Successful use of sertindole for severe behavioral dyscontrol in a pediatric case of syndromic

autism spectrum disorder. J Child Adolesc Psychopharmacol. 2017;27(5):471-472.

Hollander E, Chaplin W, Soorya L, et al. Divalproex sodium vs placebo for the treatment of irri-

tability in children and adolescents with autism spectrum disorders. Neuropsychopharmacology.

2010;35(4):990-998.

Naguy A, Yahya B. Rett syndrome-current status and future directions. Pediatr Neurol. 2017;70:e5-¢6.

Naguy A, Pridmore S, Alamiri B. Benzodiazepines in autism spectrum disorder- wise or otherwise?

CNS Spectr. 2022;27(5):552.

133
Naguy and
Algabandi

PsycHopHARMACOLOGY BuLLETIN: Vol. 54 - No. 4





