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Abstract 

Among Iranian venomous snakes, the most important 

groups causing envenomation are Naja 

Naja Oxiana, Echis,Vipera albicornuta, Vipera latifii

 Mertens, pseudocerastes peersicus and Vipera lebeti

na.  Many researchers believe natural snake venom 

toxins are containing several pharmacologically 

active components that could be of potential 

therapeutic value. In the past, studies have shown that 

some neurotoxic fractions of snake venom interfere 

with some infectious and non-infectious diseases 

such as cancer. we purified snake venom of V. 

lebetina by fast protein liquid chromatography 

(FPLC) using Sephacryl S-200 hr column. The 

fractions collected and evaluated by SDS-PAGE 

analysis. The cytotoxicity effect of crude venom and 

fractions on Vero cells were demonstrated using 3-

(4,5- dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide and adhesion assay. The aim of this study is 

to investigate the effects of Macrovipera lebetina 

(one of the native snakes of many parts of iran) , in 

order to create an appropriate animal cell culture 

model to evaluate the effects of protein complexes on 

diseases such as viral infections. 

 

Keywords: FPLC, Macrovipera lebetina venom, 

Vero cells. 
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+� ��0�> )Laemmli, 1970(.  �L�� G-> �� �>+W�5 

��&
�%<  �� %�� �>100 ��O�%`�%� �M6 %AW� vC-W
  U9

����C �> +T5 � ���7 &� �_ ��
 %=C-U �C�+ 15 +D��  ��

 ���� p+�-R %8 �5 1'��-�� 30 ��&
 %a�C  ���V�%�`O>

 .+���� 1
8  �_ >+�5> 7M��C��&l� �� J�6�1 ��97 

50  �����6> +D��10 +D�� �>�+ ��>�R  �>%e vC �

�/�V%<  1�o< �> x�-R �1'�� J�6 ��&l� �> �_�1 

vC �5 � u��B ~O�B c�V �2��� ��>� � .+ xa� �_

 UB>���&l� ��� gJN ����= �5 /N�5%� U`6�%�
 �&5 

)R250 BioRad Coomassie BioSafe( )|�&=��>+ 

����=
 �&5� U��� 2 +D�� �>�+ %Z�V-�R 10 +D�� 

���C���  �p�ZO��1/0 +D�� ����=
  �&5250 -G � 20 

������ +D�� ]� R- ��N �� ( ��>� �>%e+�.  �xa�

���  
->�� �5 ��&l�10 +D��  
N vC �� R���> +��>

 7�� �>�� ��
� �6 � ��&l� �-�T6 �5 /&9%� +,t

.+� ��0�> G�)6�%� 

  
 ��*4��� �� �Vero  

��&� ��7 Vero  �5n2,�  ����� /�&=>+�>)
-  �> +9>�

 
����> 7��� G�=>� +�O�6���>������� �� �>%->( 
'�� �

 ��k6> /5 /��5>� ��&�
� ��5/5 +,����� %��`6 7>%5 /= + 

R�"V +,��� 12= ��A� /5 �+�J�t  12= 7��

 G-> 12= 7>%5 .1�> �%-���> 
&� x,8 �> ��&�

��&� ��  �>l��P DMEM )Dulbecco Modified 

Eagle's Medium(  1=%�Gibco�  7��95 +D�� 

) /O���< G�,8 �%�FBS (�� 7��� 37 /8�� 
���� �>%< 

 �5 +D��  ��<CO2 +� ���Z��>.  %��`6 7>%5��&� ��  �5

 fA� �> �C �����>+8 /5 �>+e> G��a-%6 �> ���Z��>

�+�� +D�� G��T6 � L���� � R�"V  
�����&� ��  �5

 .+� ��0�> �&5 ��a-%6 L�� �> ���Z��>  

  
 �"5�� �$ �6�+�"�*&�% ��  ��* �
� �� ��	 �

 ������ 4����� 7
� MTT  

7>%5 
6�/ %�B� ��&l� � MTT)3-(4,5-

Dimethylthiazol-2-Yl)- 2,5-

Diphenyltetrazoliu Bromide1?&# �5 ( 5/0 

+D�� �5 ��&
 �%< �>  ����MTT )(��E�� 1=%�  ��

1 ��&
 O�%� 5%V� `��
 p�Z�V  PBS)3/8pH: (  U9



   :�>��`�� � �����ZD����8 ��&� 12=7  Vero  O+� �>�,' /5
  >%57 ��%5
 TV> ��� %�� p>%S>
 ��%<  93 

 �>+T6 /5 .+� 7�>+
E� ��\^- �� ���Z��> ���� �6 �

104×5 �>��&� 12= >� �+� /5 7>�>  �� R��t %�

 1�&�96 /��B   12=���>� 1?&# �5 ��7  p��Z�� %��

��  p+� 24  	O�� ��&� ��,= �� 1'��/5 �>�,'  +���

 ��>� p���0��>+W� .+� 10  %��O�%`���> ��&l� 

 �%�B�MTT  /5��&� ��  /V�$> ��+�/5 p+�  ��
t

�� 1'�� 7��� 37 /8�� 
���� �>%<  �5 +D��  ��<

CO2  �>�����V ��&5 �"l�> 7>%5 .+� 7�>o< /��^�%<

 �> ���&� �� �+� U�`26200  %��O�%`��DMSO  �>)

 1=%�Biotech  K�O�6�= ����� /5DC-

DMSO100 (/5 7>�>  �> x� .+� ���Z��> R��t %�

 1�o<30  �/W�e����>M  ��E��� P��6 vo8

%E2�>�B &��1 >M-Y> )Microplate reader ( )Bio 

tech� 2=(�`-%�C �� u�� ��N �� 570  %������

��>+�> <�% vo8 �>M�� /�-�W� �5 .+� 7/���� �� 7

 � %�� �5 �+����0�/���� �� �-��� �+��� 7

/5 1��  .+� /J��l� �+�C 

  
����8 9"�:� 
 ��/�� 7
�  

���>� ���>�� ���6 �/5 ��  %-��W� �> 7+D�� p��D

�+��2�  �� �+���&� �� ���5 �+2� ����6 �%�,= 7


� �� ���T� }>%l�> �> 
A���� �>+W� %� � +� �- �� /�

�>%`6 )3=n (±S.D. (
� ��2� >�}"�B> .+��  	
� 7��

� 
,T� �>� ��%< G�5 � �%�,= 7����%< �� �+� ����6 7

����C �> ���Z��> �5 unpaired Student’s t-test 

/J��l� ��+� %-��W� P )P-values(  �> %��=05/0 

/5 �>�,'  p��Z6
,T� �>�  /�V%< %?� ��+�. 

  

;<�=�  

+�"�*&�% ��  7
� 	& 9;�< =� �FPLC  

 ��0�> �5 ��%< ��� %�� 
,�)6�%� 7>M8> R�`Z6

�%� �5 /N�5%� �>���� 	�� � 
V>%<�6���%=  �>MV>

Unicorn  u�%B 
,l,�G�)6�%� ��  ���� /|>�> >� ���� �>

 U`�)1� �>���� �� .(���� ��+� %=  U`� �� /= ��N

 �+��2�
� ���> %5 �� /T�> vo8 �> UD�9 
,l,� s�

7>���� ) QZ,5280  �(%������5 �>���� G-> 7�� %5 /�9�� 

����� U`� �� /= 1�> ~�^26 U5�e  �+� 7�>o<

B ��&l� .1�>/�9�� G-> �� g5�A� ���� �> 
8�%  �� ��

.+� 7��C y�8 /��<>+8 }�%�  

  
 �0�1 2""$��� 	��%
�3( & 4> 7
�  

 
��%5����=>%V �� 
,�)6�%� 7  %��7���>+8  �5 �+�

 
V>%<�6���%=5� ���V�%�`O> /5 L�� SDS-PAGE 

��� �> x� �-��� � ��0�>  7M��C/5 L��  �>+�|�&=

 U`�) +� %��� �_ �� 
����=2 7�EO> p��Z6 .(

 �� 
,�)6�%�����=>%V ��  %�� �5 /�-�W� �� w&�^� 7

O�> ��B5 /�/  �+-� �_ �� 
5�B
� �� /8�6 �5 .� /5

��� ����Z��> ���� G-�� 1����  %6Y�5 
O�`O�� 7��

 ������=>%V ��  � >+�5> 7G�)6�%� ��RJ� 7  �� %6

����=>%V �� �+� u��B ���� �> 7+T5 7  /8�6 �5 .+�>

 ��8� /5G�)6�%� ��
,l,� �� %6 RJ� 7  7��4  �5 �

 ����=>%V5 RJ� 7��9 /= 6 G-%G�)6�%� ��  ��5

.+� /�V%< %?� �� ��&� 12= 7�� %5 ��= /�>�> 7>%5  

  
 
�����"?@�  �>� �%���� 
$%& ��	4��� ��  

%�Sn6 1?&# ��7 p��Z�� �,�  ��%< 
TV> %�� ����=>%V

���� �� ���&� %5 ��� 24  �p���0� �> x� 1'��

/5 L��  .+� 
5�-��> 7_�O�V��� 
��`��%`�� �+��2�

1?&# �� s�%-� 
`-_�O�V��� %��b6  %�� %6Y�5 7��

/5 p��D �&� vo8 Q->MV> �&5 ��a-%6 
O04/0  �

�%< G�,\�� 12= }%� w= �> ��&� �+�>+8 � �+�

 %�� 1?&# Q->MV> /= �>� ��2� �-��� .��5%�Sn6  ����5

 Q->MV> /5 1J��) ��&� %5 7%6 	
� (p���0� ����

 U`�) ��>�3 �5 ��&� p���0� .(1e� �� %�� w&�^� 7

��2�  �> 
6��Z�� p>%��?6 �+,���+�� 
���  %�� U5�W� ��

 �����=>%V ��  �C 7 �>����) 1�>1  ��+8 �1 �(

/5 /��<  /= 7>F1  ���+l� ��1e� �� ���Z��>���� 7

 %-�� �� .1�> ��>� ��2� ��B �> >� 1��� G-%��=

���=>%V� ��   �>M���+�� 
��� ��&� �� �5 ]��,��1e� �� 7

 � %������=>%V ��  .1�> ��>� ��2� %��b6 �C 7  
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3"�*���3��� 
����+�"�*&�% ��  �� 
$%& ��	 �

4��� ��  7
� 	& .-�)3�& ��MTT  

 Q-���C �0���MTT  7�� %5��&� �� �+� ���0� 7

 �5����=>%V ��  p��Z6 �
TV> %�� 7%�Sn6  ��&� 7%-o�

 p���0� �� G�,\�� � p�J�=%6 G-> �5 p���0� ��

1?&#  vo8 .�>� ��2� >� ����=>%V %� w&�^� 7��

 /&D�9 �>�����V 7���u�� ��N �� 570  %������

��>+�> <�% vo8 �>M�� .+� 7/���� �� �5 �+� ���0� 7

 � %��/���� ���>���� �� +��� 7 2 ��+8 � 2  ��2�

 .1�> �+� ��>�  

  

  
�&-��� 1. �+�� %5 ��� ��%< 
TV> %�� %�Sn6 ��&� 
���  7��Vero��&� +D�� �>���� .  7��Vero 1e� �� �+��  (7���' ��l�) %�� 7��

����=>%V � �� 
� ��2� >� (
WV> ��l�) ��%< 
TV> 7 .+��  

  

 4
C�1. �+�� +D��  ��&� 
���Vero  1?&# �� ����=>%V w&�^� 7�� ��� 	� 7��  

 
Crude f1 f2 f3 f4 f5 

5 ug 0 100 0 0 0 0 

3.5 ug 40 100 20 10 0 20 

2.5 ug 80 100 30 20 30 60 

2 ug 100 100 40 40 60 90 

1.5 ug 100 100 70 60 80 100 

1 ug 100 100 100 100 100 100 

��2� ���� %� ��&� +D�� �+,�� ��2� w-�� %� � �+�� 7�� ���Z��> 1e� �+,�� ) %��O 
&�� �� �%<�%`�� s��>%5 ��&� 12= �� �+�μg/ml.1�> (  

  

  
 ������2.  Q-���C �-���MTT ��>� %S> �> x� TV> %��
  %5 ��� ��%<7�� ��&� �� 7Vero .12= P�l� ��  1�>� 1�� �>����

 �>M��OD  u�� ��N ��570 ) %������OD570>� ( ��  �� ��	
��
�� ��� ���� ����) ��������� � (� � ��� !��"  ����) ���#

$��"�  �%& �� (" .��� 

crude f1 f2 f3 f4 f5

MTT

crude f1

f2 f3

f4 f5



   :�>��`�� � �����ZD����8 ��&� 12=7  Vero  O+� �>�,' /5
  >%57 ��%5
 TV> ��� %�� p>%S>
 ��%<  95 

 4
C�2.  7�+' �>+W�OD570 ����=>%V � %�� 7>%5 >� �C 7�� 

 
Crude f1 f2 f3 f4 f5 

5 ug 0.93 0.43 0.28 0.38 0.67 0.63 
3.5 ug 0.97 0.40 0.51 0.55 0.88 0.69 
2.5 ug 1.05 0.67 0.59 0.82 0.71 0.63 
2 ug 1.08 0.65 0.66 0.58 0.80 0.80 
1.5 ug 1.21 0.69 0.84 0.92 0.86 0.65 
1 ug 1.20 0.81 0.92 0.94 0.61 0.67 
+��� 1.41 

     
 7�+' �>+W�OD570 ����=>%V � %�� 7>%5 >� �C 7�� �� �-w  M�� ��1e� %�� ���Z��> � s��>%5 ��&� 12= �� �+���%<�%` � ���&
 O�%� (μg/ml)  ��2� >�


� +,��. ��� +��� 7 /���� �� .1�> �+2� /V�$> 12= P�l� /5 %�� /��< 

  

  
 9(�1. ����=>%V 7���>+8 �>���� /5 ��� ��%< 
TV> 	� 7��  L��FPLCG�)6�%� .  G-�� 7��9 ���� �> ���Z��> �5 ��%< 
TV> ��� %�� 7��

 U-%=�Z�S-200 y�8 Q^5 �,� �� � 7���>+8  
WV> ��l� � QZ,5 7>���� /T�> vo8 �>M�� 7���' ��l� .+� ��>� �>%e Q-���C ���� � 7��C
�)6�%� u�%B ����
� ��2� >� ���� �> G 
,l,� /&e .+�� 7���>+8 7�� ����� �5 �+�  7��1  �65 /��2� .1�> �+� 7�>o<  

  
                                       M        F5     F4    F3    F2   F1    Cd  

  
 9(�2. Q^5 
��%5 /5 ��� ��%< 	� 7�� 1��  �_ �� �
V>%<�6���%= �> �+�C15  +D��
&� ) p�ZO�� U����� 	-+� 7��l� +��"-%=CSDS-

PAGE��� �> x� ( /5 7M��C /���� .�&5 
����= �>+�|�&= L��  /�O�> ��B %�� U��� �t /5 1�>� �> �_ �� ��Cd) ����=>%V �,� �1  �65 � (
 
��� %=��� �
��> ��M 
�  
��� %=��� .+,��5ProteinRuler 1(12-80 Kd) � �_ ��,= %-�k6 ��
� �+��2 .���  

  
�%�,=  μg/ml 5  μg/ml 5/3  μg/ml 5/2  μg/ml 1  

          
 9(�3.  ��&� 
��`��%`�� 7���Vero  1?&# %�Sn6 1l6  ����=>%V w&�^� 7��F5 
-��,<�M5 �5) ��� 	� X 10 ����=>%V %�Sn6 (

 �> x� ��� 	�24 /��^�%< 1'��  P->%� �� 7�>o<37 
���� /8��  � �>%< CO25 
� ��2� ��`��%`�� %-� �� >� +D�� .+��  G-%6Y�5
 ]�6%�5 ���MV> %�� 1?&# G-%��= �5  �1  �> UJe ��&� U��� �%�,= ��%< ��t /5 1�>� �> %-��k6 .1�> ���5 %��O 
&�� �� �%<�%`��

) U��= K%� �	� ����=>%V �5 p���0�100 ��&� (+D�� ) 	� 1?&# G-%6Y�5 �5 p���0� �> x� ��μg/ml5 p�Z&6 �(80 +D�� ��&�  ��
)μg/ml5/3
O�&� K%� �(40 ) +D��μg/ml5/2��&� p���0� � ( ) 	� 1?&# G-%��= �5 ��μg/ml1X�J-%W6 /= ( ��&� /��  �+�� ��

G��T6 7��+D�� .+,��� 5 �&5 ��a-%6 �> ���Z��> �5 
O�&� L���� �5 �+�/ .1�> �+�C 1��  
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�>)=�  . ��)�?@�  

 �>��5�_�O�R- U�`26  �+,����� %���> �� 


&� +��a���7 M�C-�
 # ��M�C %-�
 �+� U�`26  1�>

= / �> 
��� p>��8�� %-�� � ����> �� �
�C 1���

1�> p�J�=%6 G-> R-_�O��5 �%`&�' )Kang et al., 

2011>+T6 /= p�J�=%6 G-> ( ��� /5 �
�C  G�)6�%� ��

 U��2�
� ��� )Mackessy, 2010( ���� �> x� �

� LM< g-%N �> 
��5%e �+5 /51�O�TV ���  
D�B 7��


� ��0�> >� �C /0��� /= +,�� �-��� ��%5 j'�5 �


 �+,2=
� ���
<3-� ���8� G-> �5 . /5%kl,� 7��  �%V

 %�� 7>M8>/5 p��D  ~^2� 1��= �5 � /��<>+8

 /���>�6
B%5 ����� �� 7+�Z� m>�B 1�> 7����5 �� 

+�+5 ��2� ��B �> )Fatima & Fatah, 2014 .( ��

 G-> �5 	����>�6 /TO�A� 
5�-��>����=>%V ��  UD�9 7

 
TV> ��� %�� 
,�)6�%� 7>M8> R�`Z6 � 7���>+8 �>


�>%-> ��%< )Macrovipera lebetina( /5 /&��� 

Q^5 /= 	��� ��2� �
V>%<�6���%= R�,`6  7��


O�&� 12= �+� �� p�J�=%6 G-> w&�^�  p>%S>


� ��2� ��B �> ��&� 
<+,2= �� 
���`-%�#  +,��

���>����) 71  �2 � ��+8  7��1 � 2 .(/5 �>�,'  ����

 �� q�J6�> G��� ��Q��3� 7�� ��2� /��o<  ��>�

>+8 G��=�6�����ZOC /= �+��� �> �+� � ��� %

waglerin ��+�� �
TV>�+,,=  7�e 7���+�%�< �� 7

Y�5 
J�=%6 U�� �5 /= +,��� 
�"{' G�O�= U���> 

)KD=10
-9

–10
-11 � �+��Y> ��>���B %�� /5 (

 Uk�� �+�V��+��
� ��+� )Dutertre et al., 

2017 .( G�O�= U���> �+�%�< %5 %S> G��� /5�2�

 G�)6�%��`�&< �> 
2^5 P��6 ��2� M�� 7��� s�%-�

�>� �� >� %�� p�J�=%6 
2^5%S> .1�> �+� �7����5 �� 


� �>�6 
D�k�B> /TO�A� �5  .���� G��T6 � 
��%5 %6

/5 �>�,'  G�)6�%��`�&< �> 
2^5 1B�,� �����

 G�O�= U���> �+�%�< /5 ��k6> �� /= 7��� s�%-�

 G-> 7�� %5 �C ��k6> Ul� 1B�,� M�� � ��>� QW�

+�%�< �
� �>�6736>%��> /5 
5����� �� +  +-+8 7��

5 �
�����/ s�%-� ���� �� �3-�  	���� /= 
-��

 p>%��b6 g-%N �> �- � ����� ���OC >� 7M=%� 
Jk'


� �>%V 
,�-> 	���� �> 
`���_  �+,,=%Sr� +��5 

)Wunner, 2003 .(���>� G��� �� Farzad et al. 

)2020( /TO�A�  %5 7>%�Sn6 ����=>%V ��  7%J= %�� 7


�>%-> )Naja naja oxiana ��0�> 7��� s�%-� %5 (

��>� �>� ��2� /&D�9 �-��� � +�>  �> 
`- /=

����=>%V ��  	� G-> 7%�Sn6 /?9"� U5�e  Q��= %5 7>

 s�%-� �5 ����=>%V G-> 15�e� U�O+5 s�%-� ����

1�> /��>� s�%-� ��k6> � ���� %5 7���/TO�A� �� . 7> 

 �+�%�< 7�ZOC +9>�%-� �> 
2^5 /= +� ~^2� %E-�

��� /5 %�� 
'�� ��k6> Ul� /\���� 
,�O�= U���>   

α-bungarotoxin  (��� /\Z= %��)
� ��5 7>�>� /= +

 .1�> 7��� s�%-� G�)6�%��`�&< �5 @%�2� 
O>�6

 �5 ��=o� %�� /= 1�> ��>� ��2� p�TO�A� G�,\��
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