Accepted Manuscript

NEUROSCIENCE

Repeated prenatal exposure to valproic acid results in cerebellar hypoplasia and
ataxia

Stacey L. Main, Randy J Kulesza

PII: S0306-4522(16)30592-9

DOI: http://dx.doi.org/10.1016/j.neuroscience.2016.10.052
Reference: NSC 17412

To appear in: Neuroscience

Accepted Date: 20 October 2016

Please cite this article as: S.L. Main, R.J. Kulesza, Repeated prenatal exposure to valproic acid results in cerebellar
hypoplasia and ataxia, Neuroscience (2016), doi: http://dx.doi.org/10.1016/j.neuroscience.2016.10.052

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.neuroscience.2016.10.052
http://dx.doi.org/10.1016/j.neuroscience.2016.10.052

Title: Repeated prenatal exposure to valproic acid results in cerebellar hypoplasia
and ataxia

Authors: Stacey L Main, MS
Randy J Kulesza Jr, PhD

Affiliations: Department of Anatomy, Lake Erie College of Osteopathic Medicine, Erie, PA

Corresponding Author: Randy J Kulesza Jr., PhD, Department of Anatomy, Lake Erie College of
Osteopathic Medicine, 1858 West Grandview Blvd, Erie, PA 16504, 814-866-8423, rkulesza@lecom.edu

ABSTRACT

Autism spectrum disorder (ASD) is a developmental brain disorder characterized by restricted and
repetitive patterns of behavior, social and communication defects, and is commonly associated with
difficulties with motor coordination. The etiology of ASD, while mostly idiopathic, has been linked to
hereditary factors and teratogens, such as valproic acid (VPA). VPA is used clinically to treat epilepsy,
mood disorders, and in the prevention of migraines. The use of VPA during pregnancy significantly
increases the risk of ASD in the offspring. Neuropathological studies show decreased cerebellar function
in patients with ASD, resulting in gait, balance and coordination impairments. Herein, we have exposed
pregnant rats to a repeated oral dose of VPA on embryonic days 10 and 12 and performed a detailed
investigation of the structure and function of the cerebellar vermis. We found that throughout all ten
lobules of the cerebellar vermis, Purkinje cells were significantly smaller and expression of the calcium
binding protein calbindin was significantly reduced. We also found that dendritic arbors of Purkinje cells
were shorter and less complex. Additionally, animals exposed to a repeated dose of VPA performed

significantly worse in a number of motor tasks, including beam walking and the rotarod. These results
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