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Can ziconotide as a N-type voltage-sensitive 
calcium channel blocker open a new mode 
for treatment of autism? A hypothesis.

Ahmad Ghanizadeh, MD.

Social interaction impairment, abnormalities in 
communication skills, stereotypic behaviors, 

restricted activities, and interests are the main symptoms 
of autism spectrum disorders. Its rate in boys is higher 
than that of girls in clinical samples.1 The rate of 0.9% in 
children aged 8 years is reported. A study from Iran on 
2000 school age children showed that 1.9% of the sample 
had the screening symptoms of an autistic disorder.2 
Autism is one of the pervasive developmental disorders, 
the pathophysiology of which is not exactly known. The 
GABAergic/glutamineric system is abnormal in autism. 
The GABAergic system is attenuated.3 This suppression 
has an etiological role in autism. Moreover, there is no 
curative drug treatment for autism. It is reported that 
the hyperglutamatergic condition may have a role in 
autism pathophysiology,4 and the antagonists of the N-
methyl-D-aspartic acid (NMDA) glutamate receptor 
such as memantine, significantly improve some of the 
symptoms of individuals with autism. There is only 
one Food and Drug Administration (FDA) approved 
medication for the treatment of autism.5 This medication 
is risperidone. Therefore, suggesting and exploring novel 
treatments is highly recommended for the treatment of 
autism. This article, according to the following evidence, 
introduces a hypothesis that N-type voltage-sensitive 
calcium-channel blockers such as ziconotide may open 
a new mode for the treatment of autism.

Presentation of hypothesis. Ziconotide, previously 
called SNX-111, is a synthetic peptide that selectively 
blocks N-type voltage-sensitive calcium-channels. It 
is approved by the FDA and the European Medicines 
Agency for patients with severe refractory chronic pain. 
The safety and effectiveness of ziconotide were discussed 
in a recently published article.6 Calcium influx through 
these channels at presynaptic terminals of neurons is 
required for the release of the neurotransmitter.7 The 
inhibition of the N-type calcium channels by ziconotide 
blocks calcium entering the neuron. So, the release of 
neurotransmitters such as glutamate into the synaptic 

space is reduced.7 Considering the hyperglutaminergic 
state in autism,4 the efficacy of the NMDA glutamate 
receptor antagonists for improving autism, and the 
effect of ziconotide in decreasing glutamate release into 
the synaptic space,7 the possible effect of ziconotide, 
an N-type voltage-sensitive calcium-channel blocker, 
on autism symptoms, is hypothesized. This may open 
a window to a number of new treatment strategies to 
reduce autism symptoms.

Testing the hypothesis. There are some serious concerns 
regarding ziconotide’s substantial CNS side-effects and 
safety, such as its slow passing into the CNS parenchyma, 
its relatively narrow therapeutic window, susceptibility 
to proteolytic cleavage by peptidases/proteases existing 
in many organs, and route of intrathecal administration 
(not intravenously).8 Therefore, after providing enough 
evidence supporting its safety and the possible proposed 
effects, culture medium or preclinical animal model 
experimental studies are required to be conducted 
testing this hypothesis.
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