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1-Statistical Package for Social Sciences  

2-Two-Way Analysis of Variance (ANOVA) 

3-Tuky test 
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ABCTRACT: 
 

 

Introduction & Objective: Evidences have indicated that the 
Ventral Tegmental Area (VTA) is the major source of dopamine 
(DA) neurons projecting to cortical and limbic regions involved in 
cognitive and motivational aspects of addiction. Also, studies have 
indicated that the Ascorbic acid (vitamin C) can reduce the 
dependency symptoms of opioids such as morphine via effect of 
activity on dopaminergic neuron in VTA. For this reason, the aim of 
this study was to assess the effects of ascorbic acid on the 
amplitude of Ventral Tegmental Area field action potential in 
morphine-exposed rats. 
 

Materials & Methods: Forty male Wistar’s rats were used in this 
experimental study conducted at Yasuj University of Medical 
Sciences in 2010. Animals were randomly divided into four groups 
after electrode implantation and recovery period: 1. No- Vit C and 
No-Addicted group (nVitC.nA) 2. Vit C and No-Addicted group 
(VitC.nA) 3. No- Vit C and Addicted group (nVitCA) 4.Vit C and 
Addicted (VitC.A), The Vit C groups received 500 mg/kg of Vit C 
during 20 days. For addicted groups morphine was administrated 
once daily for 20 days. In the 20

th
 day, the field potential recording 

was accomplished. Two-way ANOVA was used for data analysis 
followed by the Tukey test for post hoc analysis. Results were 
considered significant at P < 0.05. 
 

Results: This study shows the exposure to morphine declined the 
power of Delta and Beta bands (p<0.05) and Vit C solely enhance 
power of Theta and Beta (p<0.05, p<0.001) in VTA nuclei. 
Furthermore, Vit C could alter power of some bands which were 
affected by morphine. Therefore it seems that Vit C has an 
increasing effects on them (p<0.05).  
 

Conclusion:  Although the effect of Vit C on power of the VTA 
bands is not well known, but it is supposed that this phenomenon 
can be related to alteration in activity of dopaminergic neuron in the 
brain. 
 

Key Word: Electrophysiology, Ascorbic Acid, Morphine, Ventral 
Tegmental-Area 



$B!0 N1�> 
	��Y�% � �+�  

 ���� � ��	� 
��
�	 ���
�� ����� � � 
������ �����)  �� �� �� �������(  ���

REFERENCES: 
1.Zarrindast MR, Farajzadeh Z, Rostami P. Involvement of the Ventral Tegmental Area (VTA) in 
morphine-induced memory retention in morphine-sensitized rat. J Behav Brain Res 2005; (163): 
100-6.  
2.Esmaeili MH, Hosseini SM. The effects of ascorbic acid injection in to locus ceruleus and ventral 
tegmental area and PGi on morphine withdrawal signs in rats. JQUMS 2009; 13(1): 21-8.  
3.Rover JK, Rathi SS, Vats V. Preliminary study of fresh juice of Benincasa hispida on morphine 
addiction in mice. Fitoterapia 2000; (71): 707-9. 
4.Kumarnsit E, Keawpradub N, Vongvatcharanon U, Sawangjaroen K, Govitrapong P. Suppressive 
effects of dichloromethane fraction from the areca catechu nut on naloxone-precipitated morphine 
withdrawal in mice. Fitoterapia 2005; (16): 534-9.     
5.Kulkarni Sk, Ninan I. Inhibition of morphine tolerance and dependence by Withania somnifera in 
mice. Ethnopharmacol 1997; 57(3): 213-7. 
6.Hosseinzadeh H, Nourbakh M. Effect of Rosmarinus officinalis L. aerial parts exteract on 
morphine withdrawal syndrome in mice. Phytother Res 2003; 17(8): 938-41. 
7.Sarkaki AR, Saadipour Kh, Gharibnaseri MK, Badavi M. The preventive effect of grapefruit juice 
on withdrawal symptom in morphine addicted male rat. Gorgan university of medical science 
Journal. Persian Journal 2008; 10(1):16-20. 
8.Wang QH, Xu RX, Najao S. Transplantation of cholinergic nural stem cells in a mouse model of 
alzaymer’s disease. Chin Med J 2005; 118(6):508-11. 
9.Paxinos G, Watson C. The rat brain in stereotaxic coordinates. Academic Press, San Diego 
2005.  pp10416  
10.Alaei H, Esmaeili M, Nasimi A, Pourshanazari A. Ascorbic acid decreases morphine self-
administration and withdrawal symptoms in rat. Pathophysiol 2005; 12(2): 103-7. 
11.Jurkowlaniec E, Tokaraski J, Trojniar W. Effect of unilateral ibotenate lesion of the venteral 
tegmental area on cortical and hippocampal EEG in freely behaving rats. Acta Neurobiol Exp 2003; 
63:369-75. 
12.Margolis EB, Lock H, Hjelmstad GO, Fields HL. The ventral area revisited: is there an 
electrophysiological marker for dopaminergic neurons?. Physiol 2006; 577(3): 907-24.   
13.Zuo YF, Wang jY, Chen JH, Qiao ZM, Han JS, Cui CL. A compparsion  between spontaneous 
electro encephalo graphic activities induced by morphine by morphine and morphine and 
morphine-related environment in rats. Brain Res 2007; 1136: 88-101. 
14.Ferger B, Kuschinsky K. Effects of morphine on EEG in rats and their possible relations to hypo- 
and hyper kinesia. Psychopharmacol 1995; 117(2): 200-7. 
15.Rebec GV, Pierce RC. A vitamin as neuromodulator:  ascorbat  release  into  the  extracellular  
fluid  of  the  brain  regulates dopaminergic and glutaminergic transmission. Progr Neurobiol 1994; 
43(6):  537-65. 
16.Esmaeili MH. The effect of ascorbic acid between the dopaminergic system, ascorbic morphine 
withdrawal syndrome signs in rat. Journal of Qazvin University of Medical Sciences 2007; 10(4): 
25-31  

 
 

 

 

 


