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A Link Between Autism and
Cannabinoids

Mutations tied to autism in mice lead to deficits in the signaling pathway activated by marijuana.
By Kate Yandell | April 11, 2013
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Two autism-related mutations in a synapseadhesion protein lead to deficits in prolonged
endocannabinoid signaling in mice. It’s a
surprising connection that suggests such
signaling problems could be implicated in autism
spectrum disorders, according to a paper
published today (April 11) in Neuron.

A neuron affected by an NL3 mutation.
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Tonic endocannabinoid signaling is long-lasting
and contrasts with the brief pulses characteristic
of phasic signaling. Endocannabinoid signaling in
general affects memory formation, learning, pain,
and other important processes, but the
distinctions between tonic and phasic signaling

have been poorly understood.
“It’s a very stimulating finding which could be a real turning point in understanding tonic
endocannabinoids and how this otherwise mysterious lipid signaling really works,” said Bradley
Alger, a neuroscientist at the University of Maryland School of Medicine who was not involved in the
study. But he warned that the paper, while tantalizing, did not even definitively show that
endocannabinoid signaling deficits could lead to autistic behaviors in mice, let alone in humans.
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The researchers studied two mutations in neuroligin-3 (NL3), a gene encoding a protein involved in
building and maintaining synapses. One mutation is a deletion of the entire gene, while the other,
called R451, involves a single amino acid substitution. “These two mutations both have been
associated with autism in humans,” said coauthor Thomas Südhof, a cellular physiologist at Stanford
University.
Südhof and colleagues sought to understand what physiological effects the mutations had in
common, assuming that if they could find a shared effect it might explain how they both led to
autism. Using mice with each of the mutations, they made electrophysiological recordings of the
interactions between pairs of cells in the hippocampal areas of the mouse brains. They compared
recordings in the two types of mutant mouse brain cells to recordings done in normal mouse brains.
While synaptic changes often differed depending on the mutation, one type of cell containing
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cannabinoid type-1 (CB1) receptors showed similar alterations in its patterns of excitation for both
types of mutant mice. Further investigation showed that tonic endocannabinoid signaling had been
disrupted in these cells. “By this comparative physiology we were able to point out differences that
pointed to this endocannabinoid signaling,” said Csaba Földy, also a cell physiologist at Stanford and
an author of the paper.

Curre

The mechanism for how mutations in NL3 lead to endocannabinoid signaling deficits remains unclear.
Could lacking properly functioning NL3 be interfering with endocannabinoid secretory machinery?
Could it be somehow causing degradation of endocannabinoid signaling ligands? “We’re left without
a really good idea of what it’s doing in single synapses or whether it’s effective behaviorally,” Alger
said. Moreover, it is not yet clear how endocannabinoid signaling deficits would be involved in autistic
symptoms, the authors said.
Alger added that, if the endocannabinoid system does turn out to be connected to autism in humans,
medical marijuana could turn out to hold possibility for treating autism. But Südhof said that he did
not know at this point whether marijuana would intensify or ameliorate autistic symptoms.
More immediately, said Alger, the findings will spur research into NL3 and other neuroligins,
molecules he had never dreamed might have an effect on endocannabinoid signaling. “We’re really
just starting to understand how this works,” he said. “In terms of autism, we’ll have to refer to
future research.”
Földy et al., “Autism-associated neuroligin-3 mutations commonly disrupt tonic endocannabinoid
signaling,” Neuron, doi:10.1016/j.neuron.2013.02.036, 2013.

View the

Subs

Tags
neuroscience, medical marijuana, cannabis, cannabinoids and autism
7 Comments

Like

5.7k

7

39

Link this

Stumble

Tweet this

Add a Comment

You

Sign In with your LabX Media Group Passport to leave
a comment
Not a member? Register Now!

Comments
Ap ril 12, 2013

Khawar Nehal
Posts: 1

http://www.atrc.net.pk/cms2/index.php/component/content/article?
id=101

How to fix autism by Khawar Nehal
Date : 13 April 2013
I first found out about autism when I say the movie mercury rising. That
was many years ago. About max 1 year after the movie was released.
Then I did some reading and found that it could be related to mercury
and heavy metals.
This was based on information where mothers said they saw their child
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