
Accepted Manuscript

Title: Hesperetin and it nanocrystals ameliorate social behavior
deficits and oxido-inflammatory stress in rat model of autism

Authors: Rashin Khalaj, Akbar Hajizadeh Moghaddam,
Mahboobeh Zare

PII: S0736-5748(17)30327-1
DOI: https://doi.org/10.1016/j.ijdevneu.2018.06.009
Reference: DN 2274

To appear in: Int. J. Devl Neuroscience

Received date: 29-1-2018
Revised date: 28-4-2018
Accepted date: 24-6-2018

Please cite this article as: Khalaj R, Moghaddam AH, Zare M, Hesperetin and it
nanocrystals ameliorate social behavior deficits and oxido-inflammatory stress in
rat model of autism, International Journal of Developmental Neuroscience (2018),
https://doi.org/10.1016/j.ijdevneu.2018.06.009

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.

https://doi.org/10.1016/j.ijdevneu.2018.06.009
https://doi.org/10.1016/j.ijdevneu.2018.06.009


Hesperetin and it nanocrystals ameliorate social behavior deficits and oxido-

inflammatory stress in rat model of autism 

Rashin Khalaj a, Akbar Hajizadeh Moghaddam a٭, Mahboobeh Zare b 

a Department of Biology, Faculty of Basic Sciences, University of Mazandaran, Babolsar, Iran, 

b Faculty of Herbs, Amol University of Special Modern Technologies, Amol, Iran, 

Address for Correspondence: 

Highlights 

• Prenatal injection of VPA not only induces anxiogenic-like behavior but also remarkable decrease in 
social interaction, increased repetitive behavior and oxido-inflammatory stress. 

• Mother administration of Hst and nano-Hst can ameliorate autistic-like behaviors and oxido-
inflammatory parameters in animal model of autism based on prenatal exposure to VPA. 

•  Histopathological findings suggests that Hst and nano-Hst protected Purkinje cells of cerebellum in 
in animal model of autism. 
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Abstract 

Prenatal exposure to valproic acid (VPA) induces behavioral disorders and enhancement of 

oxido-inflammatory stress in Autism Spectrum Disorders (ASDs). The aim of this study was to 

investigate the comparative effects of hesperetin (Hst) and nano-hesperetin on social behavior 

deficits and oxido-inflammatory indexes in prenatally valproic acid-exposed rat offspring. 

Pregnant Wistar rats on embryonic day 0 (E0) were segregated into six groups; Group-1 served 

as vehicle, received distillated water orally (PO) from E1 until the end of lactation and saline 

intraperitoneally (i.p) on E12.5.  Group-2 received sodium valproate (500 mg/kg in 0.9 % saline, 

i.p) on E12.5 was considered as VPA-exposed group, Group-3 to 6 were VPA-exposed which 

received hesperetin and nano-hesperetin (10 and 20 mg/kg/day, PO) from E0 until the end of 

lactation respectively. Social interaction and open field tests were conducted on postnatal day 28 

(PND 28) and PND 30, cerebral antioxidant enzymes activity and biochemical indexes, the level 
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