
Accepted Manuscript

Mitochondrial impairments contribute to spatial learning and
memory dysfunction induced by chronic tramadol administration
in rat: Protective effect of physical exercise

Hajar Mehdizadeh, Jalal Pourahmad, Ghorban Taghizadeh, Nasim
Vousooghi, Ali Yoonessi, Parvaneh Naserzadeh, Ladan
Behzadfar, Mohammad Reza Rouini, Mohammad Sharifzadeh

PII: S0278-5846(17)30197-5
DOI: doi: 10.1016/j.pnpbp.2017.07.022
Reference: PNP 9182

To appear in: Progress in Neuropsychopharmacology & Biological Psychiatry

Received date: 8 March 2017
Revised date: 6 July 2017
Accepted date: 26 July 2017

Please cite this article as: Hajar Mehdizadeh, Jalal Pourahmad, Ghorban Taghizadeh,
Nasim Vousooghi, Ali Yoonessi, Parvaneh Naserzadeh, Ladan Behzadfar, Mohammad
Reza Rouini, Mohammad Sharifzadeh , Mitochondrial impairments contribute to spatial
learning and memory dysfunction induced by chronic tramadol administration in rat:
Protective effect of physical exercise. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Pnp(2017), doi: 10.1016/
j.pnpbp.2017.07.022

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.pnpbp.2017.07.022
http://dx.doi.org/10.1016/j.pnpbp.2017.07.022
http://dx.doi.org/10.1016/j.pnpbp.2017.07.022


AC
CEP

TE
D M

AN
USC

RIP
T

Mitochondrial impairments contribute to spatial learning and memory dysfunction 

induced by chronic tramadol administration in rat: Protective effect of physical exercise 

Hajar Mehdizadeha, Jalal Pourahmadb, Ghorban Taghizadehc,d, Nasim Vousooghi a,e,f, Ali 

Yoonessia, Parvaneh Naserzadehb, Ladan Behzadfarg, Mohammad Reza Rouinih, Mohammad 

Sharifzadeha,i* 

 

aDepartment of Neuroscience, School of Advanced Technologies in Medicine, Tehran University 

of Medical Sciences, Tehran, Iran 

bDepartment of Pharmacology and Toxicology, Faculty of Pharmacy, Shahid Beheshti 

University of Medical Sciences, Tehran, Iran 

cDepartment of Occupational Therapy, Faculty of Rehabilitation, Iran University of Medical 

Sciences,Tehran, Iran,  

 dRehabilitation Research Center, Faculty of Rehabilitation, Iran University of Medical Sciences, 

eGenetics Laboratory, Iranian National Center for Addiction Studies (INCAS), Tehran 

University of Medical Sciences, Tehran, Iran 

fResearch Center for Cognitive and Behavioral Sciences, Tehran University of Medical Sciences, 

Tehran, Iran 

gDepartment of Pharmacology and Toxicology, Pharmaceutical Sciences Research Center, 

Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran 

hDepartment of Pharmaceutics, Faculty of Pharmacy, Tehran University of Medical Sciences, 

Tehran, Iran 

iDepartment of Pharmacology and Toxicology, Faculty of Pharmacy, Tehran University of 

Medical Sciences, Tehran, Iran 

 

*Corresponding Author: 

M. Sharifzadeh, PhD 

Department of Pharmacology and Toxicology, Faculty of Pharmacy, Tehran University of 

Medical Sciences, Tehran, Iran P.O. Box 14155-6451 

Tel: +98 21 6648 2705 

Fax: +98 21 6646 1178 

E-mail address: msharifzadeh@sina.tums.ac.ir 

ACCEPTED MANUSCRIPT

mailto:msharifzadeh@sina.tums.ac.ir


https://isiarticles.com/article/124912

