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Would some cannabinoids ameliorate symptoms of autism?
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Dear Sir,

There has been a massive growth of public awareness and

research funding around autism spectrum disorders (ASD)

over the past 10 years. This disorder is one of the groups of

neurodevelopmental disorders known as pervasive devel-

opmental disorders characterized by three core deficits:

impaired communication, impaired reciprocal social inter-

action and restricted, repetitive and stereotyped patterns of

behaviors or interests. At present, there is no psychophar-

macologic treatment for the core symptoms of autism.

In addition to their classic physiologic functions in

diuresis, parturition and lactation, oxytocin and vasopressin

act as important modulators of social cognition and

behaviors in a diverse range of species including humans

[1]. Some clinical studies have provided a body of evi-

dence that raises optimism for the feasibility of oxytocin-

based therapeutics in ASD. For example, administration of

oxytocin to patients with ASD has been shown to facilitate

processing of social information, improve emotional rec-

ognition, strengthen social interactions and increase eye

gaze, and even reduce repetitive behaviors [2]. The effects

of intranasal oxytocin on the social behavior of 13 patients

suffering from high functioning ASD were investigated and

compared to the effects of a placebo condition and to the

behavior of matched healthy subjects. Oxytocin was shown

to enhance visual scanning of faces and, in particular, of

the eye region, as compared to a placebo condition. It

enhanced patients’ ability to process socially relevant cues

and acquire their meaning in an interactive context such as

the ball-tossing task [3]. The entangled evolutionary origins

of oxytocin and vasopressin in mammals are noteworthy.

Although oxytocin and vasopressin have profoundly differ-

ent hormonal actions in the periphery, a rich body of evi-

dence has shown that both neuropeptides can act on similar

substrates in the central nervous system to regulate the

related behaviors. These intertwined actions of oxytocin and

vasopressin are realized pharmacologically through a phy-

logenetically related family of four G-protein coupled

receptors that include an oxytocin receptor and the three

vasopressin receptors (V1a, V2, and V1b). Only modest

differences separate the affinity and potency of oxytocin for

oxytocin receptor versus its nearest pharmacologic neighbor

V1a [4].

Data suggest that the transient receptor potential V2

(TRPV2) protein may play a role in mediating physiolog-

ical activities associated with oxytocin and vasopressin

release, such as parturition, lactation and diuresis [5].

TRPV2 protein, also known as vanilloid receptor-like 1

(VRL-1), is a member of the TRP superfamily of nonse-

lective, ligand-gated cation channels, many of which have

been shown to serve as detectors and transducers of ther-

mal sensory stimuli. It has been demonstrated that TRPV2

is activated by moderate thermal stimuli and, in the rat, is

expressed in medium to large diameter dorsal root ganglion

neurons [6].

Cannabidiol (CBD) is a major nonpsychotropic con-

stituent of cannabis sativa, which unlike the other major

constituent delta9-tetrahydrocannabinol (delta9-THC), is

virtually inactive at both of its central nervous system

receptors. In one study, cell-based calcium mobilization

and electrophysiological assays were used to identify and

characterize several novel cannabinoid TRPV2 agonists in
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cultured rat dorsal root ganglion neurons. Among these,

CBD was found to be the most robust and potent, followed

by delta9-THC and cannabinol [7]. Those cannabinoids

may, accordingly, possess the ability, due to their action as

TRPV2 agonists, to increase the release of both oxytocin

and vasopressin enhancing the stimulation of oxytocin

receptor and V1a receptors at the same time. CBD dis-

plays a plethora of other actions including anticonvulsive,

sedative, hypnotic, antipsychotic, anti-inflammatory and

neuroprotective properties. CBD and delta9-THC are

components of drugs commercialized, in certain countries,

as treatments for neuropathic pain, overactive bladder, and

spasticity in patients suffering from multiple sclerosis [8].

Thus, despite their action on oxytocin and vasopressin

release, CBD and delta9-THC may help in improving

symptoms of ASD by their sedative, antipsychotic, anti-

convulsant and tranquilizing effects. In addition, the can-

nabinoid system has already been shown to be implicated in

social behavior in rats [9].

The administration of cannabinoids for children and

adolescents suffering from ASD is a controversial legal and

ethical issue. Instead, those cannabinoids may be tested

when administered to animals presenting autistic symp-

toms. Animal models of autistic symptoms exist especially

in rodents that have their oxytocin and/or vasopressin

function impaired such as mice or rats lacking the oxytocin

or vasopressin gene or one of their receptors [10]. When-

ever cannabinoids were found efficient in animal models of

autism, the rationale supporting their efficacy may out-

weigh their legal and ethical adversities, when adminis-

tered to children in the setting of randomized controlled

studies.

References

1. Meyer-Lindenberg A, Domes G, Kirsch P, Heinrichs M (2011)

Oxytocin and vasopressin in the human brain: social neuropep-

tides for translational medicine. Nat Rev Neurosci 12:524–538

2. Green JJ, Hollander E (2010) Autism and oxytocin: new devel-

opments in translational approaches to therapeutics. Neurothera-

peutics 7:250–257

3. Andari E, Duhamel JR, Zalla T, Herbrecht E, Leboyer M, Sirigu

A (2010) Promoting social behavior with oxytocin in high-

functioning autism spectrum disorders. Proc Natl Acad Sci USA

107:4389–4394

4. Sala M, Braida D, Lentini D et al (2011) Pharmacologic rescue of

impaired cognitive flexibility, social deficits, increased aggres-

sion, and seizure susceptibility in oxytocin receptor null mice: a

neurobehavioral model of autism. Biol Psychiatry 69:875–882

5. Wainwright A, Rutter AR, Seabrook GR, Reilly K, Olivier KR

(2004) Discrete expression of TRPV2 within the hypothalamo-

neurohypophysial system: implications for regulatory activity

within the hypothalamic–pituitary–adrenal axis. J Comp Neurol

474:24–42

6. Caterina MJ, Leffler A, Malmberg AB, Martin WJ, Trafton J,

Peterson-Zeitz KR (2000) Impaired nociception and pain sensa-

tion in mice lacking the capsaicin receptor. Science 288:306–313

7. Qin N, Neeper MP, Liu Y, Hutchinson TL, Lubin ML, Flores CM

(2008) TRPV2 is activated by cannabidiol and mediates CGRP

release in cultured rat dorsal root ganglion neurons. J Neurosci

28:6231–6238

8. Scuderi C, Filippis DD, Iuvone T, Blasio A, Steardo A, Esposito

G (2009) Cannabidiol in medicine: a review of its therapeutic

potential in CNS disorders. Phytother Res 23:597–602

9. Onaivi ES, Benno R, Halpern T et al (2011) Consequences of can-

nabinoid and monoaminergic system disruption in a mouse model of

autism spectrum disorders. Curr Neuropharmacol 9:209–214

10. Belzung C, Leman S, Vourc’h P, Andres C (2005) Rodents model

for autism: a critical review. Drug Discov Today Dis Models

2:93–101

238 Eur Child Adolesc Psychiatry (2012) 21:237–238

123


	Would some cannabinoids ameliorate symptoms of autism?
	References


