
��

 

��

��
��ÌiPe�Âe�aZ»ËÉÁ���]�ÂËÁÁ�°�|���µÂ¸��Ã|¿��ÉZÅ��

��

Ê¼f���¹Z£���ZË|»Zu�|Ìn»�,½�,ÉÂ�Â»�¦Ì�·�Ì»����
��cZ�Z^e�Y�Á�cZ�Ô�Y�É�ÁZÀ§�Ã|°�ÅÁ�a�Á�Ã|°�¿Y{�,cY�]Zz»�ÃÁ�³�,�ZË{Zf�Y�,�¾Ì�u�¹Z»Y��»Zm�ÃZ´�¿Y{������

��¾Ì�u�¹Z»Y��»Zm�ÃZ´�¿Y{�,ÄËZa�¹Â¸��Ã|°�¿Y{�,d�Ë��ÃÁ�³�,Ê]�»������
��|ÅZ��ÃZ´�¿Y{�,d�Ë��ÃÁ�³�,�ZÌ�¿Y{���

E-mail: 32023202ZARGHAM Rostami@yahoo.com 
�d§ZË�{����
�
���,���Ë~a����
��
�����

Ã|Ì°q��
��]��Ì´¼�q��ËY�§YÄ�����������Ê�/z��cZ/�Z^e�Y�Ä/¸¼m��Y�,cZ/�Ô�Y�µ{Z/^e��{�Ã�ËÂ/]�ÂËÁÁ�°ËZ/»�kYÂ»Y�É�Ì³�Z¯,�Ê»Â/¼��,�����½M��/]�Y��Z/»�,Ê°/��a�Á�Ê»Z/�¿�� �

����½Â»Y�Ìa�ÊeZ¬Ì¬ve�Ä]�Ä¯�d�Y{��·ÂÌ]��ZiM�Â°Ë�Ê�����ºË�Y{�/b]�kYÂ»Y��Â¿�¾ËY��������,ª/Ì¬ve�¾/ËY��{�µÂ¸/��¾/ËÓ�����ÊËZ/¬Ë�§M��^/��½Â/¼Ì»�Ä/Ì¸¯���cÓZ/u��{�Y��� �
|���Á�duY�f�Y�¦¸fz»,Z»�kYÂ»Y��ÌiPe�dve�ËÂËÁÁ�°��{�d]Zi�½YÂe�Z]��½Z/»���ÉZ/Å��¦/¸fz»���º/Ë{Y{��Y�/«Á���Ê·Â¸/��\Ì/�M� ����Á�¶/^«�Y��Ê·Â¸/��|/���Á� �

��Y�| ]���ÊÅ{Âe�a��Ê���]�d«{�Ä]ºË{�¯���ËZ»�M�ÅkYÂ»Y�¾ËY�Ä¯�{Â]�¾ËY��Y�Ê¯Zu�Z�]�µÂ¸��ÉÁ���ÉZÅ���pÌ/Å�duY�f/�Y�µZ/u��{�����|/¿�Y|¿�É�ÌiP/e�Ä/¿Â³-�� �
�µÂ¸��Ê·Á�������|���µZu��{�ÉZÅ��Y�������Y�«��ÌiPe�dve�0Ô»Z¯Ã{Y{���Æ¿M�|���Á����Y��ZÄ]���d«Â»��Â�����Á�¦«Âf»�������½Z/»���ËY�/§Y�Z]���Y��|/���,ÊÅ{Â/e�a�Ä/]���Â/��¶/»Z¯��� �

����«Ê»��|ÀÀ¯�����,dËZÆ¿��{����Ä]�ÄmÂe�Z]��Y�³��ÉZÅ������{�ÊÅ{Âe�a��iY�Ä]��Â]�»�����É{Y| e�cY�ÌÌ¤e���µÂ/°·Â»��Y���Z/Å��������/Ì�¿�µÂ¸/��|/���Ä/y�q��{�¶/Ìy{�É� �
P53�,Cyclin-D1�,PCNA�,HSP (Heat shock proteins),�ÉZÅ�Z¯Á�Z�Ê·Z¼fuY�{�Â»�Y��|���¦«Âe��Y�«�hv]�Ã{Y{��ºËY����

Ã�YÁ|Ì¸¯�ZÅ��Ê·Â¸��|��-Z»�kYÂ»Y�ËÂËÁÁ�°-Ê°Ë�Â·ÂÌ]�cY�iY�� �
��
��
��

Effect of Microwave Radiations on Cell Proliferation 

Z. Rostami, M. Hamedian, M. L. Mousavi 
Imam Hossein University, Tehran, Iran 

E-mail: 32023202zarghamrostami@yahoo.com 

Abstract 
 
Increased uses of microwave radiation in communication systems like mobile phones, radars and satellites, have 
pushed us to do some experimental studies on the biological effects of such radiations. Experiments were performed on 
cell line of Vero (African green monkey kidney cell), which were exposed to constant power electromagnetic fields with 
a frequency of about 9 GHz in rest (G1) and growth situations. The cells are exposed to varying field strengths at 
different times.The cytopathic effects (CPE) and cell proliferation before and after exposure are monitored. 
Experiments reveals that electromagnetic fields did not affect on cells in rest situation, but arrest the cell cycle 
transiently in proliferating ones. At prolonged exposure time, damaged cells were not repaired or were destroyed, so 
more faulty cells were produced. As some molecules like P53, cyclin-D1, PCNA and HSP (Heat shock proteins), 
probable mechanisms of growth stoppage are discussed. 
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