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  استان كرمانشاه
   3 دكتر داريوش رئيسي و2 دكتر محمدرضا عباسي�(*دكتر هادي خرازي

  خلاصه 

	 ���� ���  : مقدمه����             	����� ����� ����� ������ ������ �  �!"� �#�� �$��% &�#�� � ��

   '�(�� �)�*� �  #!"    ����� &�+–     ,��-�) #!" �.��/0 ���. 
��� '��2��  ���  ��34 & 5#6��   ���
�� � ������� 7.�   8��#" ����    '+�6 �  9"�) :;  �  � � � �#�   #�< . � 
� ��  ��+���  :�&   =�3�/� 
���#>�#3?�@ @��0�AB� � �C�D�� �0� 	< ,�E��< �F�; @���.  


         %GH�I� @�  �F,   � :هدف�  7��$�) &�#�� :�����) :#E @��#>�#3��� JI� ,I)�� @��G0  #�K0�2& 
 �����  	 ��� @��G0 �#��� ,) ��� 26�� �  ,GH�I�  �#� < L�K��.  


 �#GH�I�   M,   :روش�  �N�O#0–   �3�3�0     :; �  �PQ   ����) )ST    �  �� UV :
  (  X��$ ,(      
� 	��� '�< �
 �#�� :��
 :; �+    Y #) ,�<Z�  ,�#�� [�� �)  Y:��; &���  �< 5�/��� .  	�� ,� �\Y      �]6��$ � �X��$

 ���  ^�#��E JI���CTrough) �  (CPeak �����#�#���#� �� _����#3(#�#� �O�D���E� [�� 
� 	 �N����� ���) 
(S.mc/RIA)    � �+�������&    � �����<#�) `E�< �+& �#E �  	
���     &���<. 	 �  �+      � �  &�( :#�
; �) 

���� ���X ��3�0 � ,�2K0  �#� a������ 2�H��; .  

 b��� �)  #K0  :ها  يافته�  �2& ���   )cd/T±US/f �3��  ) L��  ,�
�&    :) :
� L��#3�( �+ ( ��:�2  ��34 

  JI�Trough U/PS±V/UgT    JI� � Peak U/cTc±S/VQc     ��3�� �  L��#����     ����H   ,�)  ��; ���  . �)� @
��34 �+& Peak � Trough    ���; ��� 
� ���  & �    
�  	��� ,�   #�K0�2&    ��G� Ch��E� �     #�%� &�� 
�<��.   #K0 
�  	 ����2&   ���  gT/c–gV/T ��3�  ) L��  ,�
�&  6 �+ �    :�) :
� L��#�3  
�� �     ,�)

�; �� .   

 GH�I� @�� &�+  ,   ��34, ���:  �  ), �*� �� (        ����, :گيري  نتيجه� 	�; ��  �+&�#E ����   ����+ � � @

  	 ����+
� & #K0 �2&   �)  j�GH�I�  �3.X  ��  Ch�E� .  �� Ch�E� @��       j���N0 
� ��<�� ���#0   &��+
(#(����������� �   ���  ������� #(�����  �  j��N0    &�+ ��& k ��2�l#H#�?� ) � <�) :���� .  
�  �X�$

#K0�2& )gV/T ( �]6�$ � :;) gT/c ( ��< � �  ) j�.A m�   �  ,) �K�� :����  � ,��� 5#3I� :������#0 
  �  � 
��    �� � �#����   �( &���#3% �����   .	
��� ���&   JI� peak ���  Y   Ch�E��$���    ��� ��)� �

 �<�  j�GH�I�Y H��  ��F) n�.0�� &    ���< ��) �  H��) m��� ) �       �  :���� :�����   ��+ ,�)� H  @ �� o0 � ��� �  �
�#���#��) p�� �H�$ 
� :����Trough ,) Peak� 26�� �  � �#36�� 	������6 ,��  �F���  #<.  


  :هاي كليدي واژه�  Y,�3( �#�� Y@��#>�#3���&2�#K0 ��#E ��34 YTrough  � Peak, (#(������r��� 
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 ��������	
� ��� ��� �������   ���� ��� ������� �…  ����	�  � !��" 

  مقدمه
  ���� �?�� 	
�����  �#�� � & $��% � � �  �  �!"� �# 

������  � ������ � � ������� � �       ��)�*� �  #!�" 	���
'�6�� �+& � ���� k �/0 �.�  ) #!" ��-   � :) �  ,��  �<�). 

    �s�$ _�$ �   �+���  � ���#"& 5#6��   � N3�/� �� �� � �
0�#6�t�����#?� � Y�+�#>�#3?��@Y � � ��#� ju#��#?�  � �

H#���>���   � @�  � ���#" ���6#0#�� �� v �� 0�
; � ����#�@Y 
���N��#3?�� �$ � ��; �  �)& � � ������#�#��     �#���� ,�) #

  5#6���� "��  ����  � :) �  �#� #!" 	��   ���X 	 �N���  
���� ������ )wYxy.( � 
�������+���  :�&  	��< ���6z 
���#>����#3?����) @ , :�#����"����?��0�AB���� 
� �� @ 

C�D��� �0�  @�+��� & 5#6��   � ��� � �������    ,�+  
� 
  $��% �   ���+� � �      ��G0 � �!�"� �#& ) 
� � ����&  &��+ 

�#0���� ) :#  ,  ��6   ���� ,����) {Y{yYyx( . �0|A�  3�O� ��  � 
O�D�E�� 6�����  #� �����?� � � �#>��#3?�@Y    � ��G���� 

        H#�?H#� JI�� �  ju�GN�� � �G� '+�6�   �� ��) & T k 
�#�NH�� �+   	 #)     #��� :l ��F� 9"�) ��  aT k  ��#N�H � �

(Transcription-4) ��   �� ){}Y{~ ( H#��� ,6� � ��   �  ��K

�� �
;& � �6#��@   �+�� ��)& ��0 � � v� "��  ����   :�) 

   ) ��% �)�*� � �  F" ,) ,��-  ��  	.� � �#>��#3?� ��0��" @ 
 � m�#0� O�D�E� 	���) _#3�  ��+& T ( �  ���� ���h�#� 

��    #<)�Y{�Y{�Yy�( �    � ,) a>� � ��� 	���0���   ,)   L���
���#3?�3�  @(Cyclophilin)   �D�� ��   ��. � � �6 @?3>  ,) a

2�;�   ���-&   ,) �36 L����#��  �D��� @  �� �   #�<   �  �� v
  H#?H#� ,� $��� ?�0 � � ��  + )y�Yy{Yy�(    7�%#� ,6 

  �N��  '�6�� ��F���h�         ��E�  ,�) :; _��*��� ����� � :#
 H#3� ,��+� ��) & 4 �   � :l :< _�G�� �F�����   H#0 =�X#0  �� 

��6#��@  � �+�   �� . 5Z% �$���Y 
#0  ���Y H#)���  ��  � ��
  �� ���#>�#3?�  @  ���� � Y   j��N��   ���    �0 ���0 �|A� �

  ���#"N3�/��  � ���X � ���   )xx(. �)��) ��  @ 
 
� � �   �  ��� 
�6  � :; �   N3�/� 8��#" ��#0�    ) :���  ��� �  � ) :���� ,
�%  ��;  #.   8��#"�2���'     ��� ���< ���  ��34 �� �  

L��� �+&  �� =3�/�� 36 ��,Y     ���#� n�/� � ��#� �) ~ (� 
  � �� .D" ����)  ,��"�Y [
��H Y  _ ��G0 L�" Y  � �+#�0 

���0 (� �F�����   � �2%�& �#E �  X��" � � �� )<� .  :�#�" ,)
 �2�� _�]�� �� '�  36 �  ��,  ��+       j��X '+��6 7�%#� 

������3� H���#3� :#�  o0 � ��  #� :���E�� j������ 3�0 Y� �
_#)#0   E�< � �+�   36 ���) :< �#&  �� �      ���)y�(  ,�6  

 �2��  #E�  '	���Y 0��6 � ��  o0 � @��   ��*� j���  ����� ��  � �
���2�  ) �� �  , �<�  +�#E _�.�  .  ���34 '+��6Ya?" ,) 

  ) �  ��� � � :����� 36 �#� � ,�      �  � ,�) ���#0�    ��K�� ��#
 #< ){�.(  

#K0 ,6 �K�; 
��N3�/� ���#" ,) ���  �AB� 
�  2� 
���� #!" M#� ��	< �#Y��< �� m�2�l#H#�) v����Y 

���� � )�l#H#�?� Bioavailability)(����  ��� M#� � � 
) C�D�� v����  M#� �� �( -��)��   � ){wYx�(  
� �

  C�\��-Y � � ,����� �) ��G���6�� 
�� � �A� : #) 
5#6�� � ���� ������� ) 
�  � ��� � :; $ 
� '��G� 
�� �A��  k�/0 �.� (�)���) �  ��� ���� v� <�)Y 
���+� #6����� ���#" @�����?�o0 9"�) =3�/� �� j��

�#E JI�����  )� @)�j��N�� :����� �$ � �  � v
)���< ��0 ����m� =3�/� �   #<){x(,��)��) � j���� @

�� � ������� JI� ��34 '��#>�#3?�G0 �F% @�� @
����  	 ��� � ���  �AB� 
� ���) 	< 5�/��� & �+ 

� 26����h��6 �#���s &���  )y(. �) �s�$ ,GH�I� �ZH 
G0 C+��JI� @�#E � ���#>�#3?��) @  
�  7�$

#K0�2&) ��& � @��������  	 ��� v� �  7���� 
)� :���� 26����36 �#� _�� �  	������6 :���� ,{x�y 

���� j�#O.  
  

   بررسي روش
 ,��GH�I� [�� ,��) �N���O#0k ���3�3�0 ��< L���K�� .

,�#�� ���& ),    b����  �  [�� )  :���;(      
� 	 �N���� ��)
_#���" �); @�-����  ��"  ��)    :�����\� VS �O�     ��X  � 
���)�;  �S/Q ��$��Y 
� PS ,���3( ���#�� 	������ ���N�  

,G%���        	�������( ��#�� 2(�� ,) 	��(  ����� j�#�O .
      � ��" 
� a� 	�� '< �X�$� 36 �#�  ��< �  ,� .]0 m �� �

  	<(Stable)Y              �  ��)#� ��+ �  � �)#� ,� �  	�� ,� �\
 	
��� ��) ���&   �#�E ��34 � � � �#>��#3?�  @) ����� :#�

_��#�� ( ��< � � ���
 m� Peak �Trough � �� �  �`E�< �+& 
�#E�  �+������� � & ) �<#������ \�   �$���   ��
    ���" ,�)
�;:  

  :گيري مرحله اول  خون-1
=H�k       ��  ���34 �X�$ JI� @��G0 �F%     :#�E �  �

����
 m���< �  L�0 Trough ���  &G) 
�  C�D� 
� �.X  
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  5k       �������<#�) &�+������� @��G0 �F%)   Y	��� Y��X
�0��(  � Y@��  &�0 Y_����3( Yr������   Y@��#.H; Y����3�


�0�N�� @�H��H; YAST  �ALT  

 �– '���
;PT � `E�< �+&�#E � )CBC (  
  : گيري مرحله دوم  خون– 2

     ��  ��34 �](�$ JI� @��G0 �F% �  �     L��0 :#E � 
��<����
 m�Peak  )U���  C�D� 
� G) �"��  (  

   :ادرار صبحگاهي  نمونه -3
; L�K�� �F%'���
 &�+ ���6  ��� ���� � ��6 � 

,�#��  :#E &�+ L�0��% 
� a�  j���$ ,%�  �  &��;
°CUQk&��F-� '���
; :��
 �0  	<  [�� �) a>�

���#�#���#� �� _��#3(#�� �O�D�E�(S.mc/RIA)   	 �N��� �
 r�0��#0� ����(���� 	�-��  
�)Kontron-II ( � [���<

,�#�� ���F� ��34 �� @��G0 �+�  . ������<#�) &�+�������
[�� �) &�+_#�G� �2�H��;#0� 
� 	 �N��� � �+�-����
;  
RA-1000 	
���  &��� �`E�< �+&#E ) �� ,,3���  

Cell-Counter� �� [���< .  
 
� �N� ���:�����) ,�#�� ,+�� ,� _#\ �  ,(  &����  

 �*� 
� r� �+�� `E�< �� �����<#�) &�+�������  &�+
 ��3�" &.( � &#�3( UQ %��<�  ����2�� ���Y)  ,

���� :�����) :�#�"  �< CZ$ ,GH�I� 
� �� .)� :����
\ �  ,GH�I�  �#�����) ��+���  
� ,+�� ,� &  �3� � L
��

�� �?� 	 �N��� _�
��#6#�6 �.  
 b����� ���) :�������)&���+
� #��K0 �2&  ,��)0�0���7  

  ,)  	���� ,�Y 
�   �����@Y       ��*0 u��) � m��#�� �  �< �� 
)P/UYS/fkP/U   � S/f> ��3�  L���       :
� L��#�3�6 &�
� ,�) 

:).(  
 � 	 �  ��3�0  �+
�	 �  &��) �  &�( :#�
;   &�+

,��  � �N�( 	< &�),  
� �.�*G0 ��0 �) a������ 2�H��;
Shafe	 �  &��)  ��( &�+Y  
�:#�
;F  � T &��) �*��� 

 � a�% �  ,���*� 
���� �-��.�+ 7��s ,.���� :#�
< 	 �N��� ��( &�+��o�� ,I)�� &��) .  �� �+ &��)

 ��� b����)	,) n#)�� _����  ��%��  �� 	< ��" �
) ����% �A� ,K��� �  , �  	��( [�/� �#�(�� :�#�"

	 ��� � �� C�\�) _���� &�+.  
  

  نتايج
  �G0 
�PQ  ��3�" � _���� ���H�) ��Gs� �) ����) 

&�#�� #!" 7����, cPQ	
��� &��) '���
;  �#�   &���
 m���< �  @��#>�#3��� �� �*�Peak � Trough< L�K��  .

 b��� �) �������-���G� C����� � @� �� JI� ��34
Trough) C

T
(�  Peak Cp)( 0�0 ,)� 7U/PS±V/UgT�   

U/cTc±S/VQco0 ,���  � ��0�0 ,) �F�; j��� 7  
y/}~� k�/�y  �TVdckfdQ ) L��#��� ,�
�& �3�� r� ���H 
� 
�  #K0�2& ���  cd/T±US/f�3��  ) L�� ,�
�& �+ 

 :) :
� L��#3�( ,) �; �� ) _�%T(. @�-���� 
 ��34Peak ���  )dVS/Q=P ( ��34 @�-���� �Trough 

)gTT/Q=P (�G� Ch�E� &2�#K0 
�  	��� ,� @�)�  &�� 
 �� :��� .���+�) n�.0�� @��#E �#I� @� Peak � Trough 

���#>�#3?�#K0 
�  7�$�) @�2& a�% �  �  ���  
�G� Ch�E� ,6 ���� ���X ,GH�I�  �#�� �� & :� �� �  

�� 	+��� :��
 � ) _�%T( .) , :����\� ,3O�� 	�h"
VSO� 	
��� �� �*�   :����
 �  	< &���C

T
 S/TQS�0  

V/ccP  �:��
 �   C
P

S/fdP �0 S/TPUQ ) ,�; ��  .)� @
 
� #K0�2&�G� ,I)�� ���  �#I� ��34 � ���  �  &�� 

�� 	+��� .  
 ,GH�I� @�� &G) C+|0�� �) :�����) :���  ��� 

�+
�  ,) ,%#0&#K0 �2& #) .	
���   &�+������� &���
&.(  ��3�" �  &#�3()ALT ,AST,
�0�N�� @H�?H; Y 

�#.H;�@Y PTY0��6 � 	��� � ��@()  _�%U( ���+ ��@ 
��
;�' �+&������<#�)  )�XY_����3( Y&�0   � �����3�

r������� (�+������� �&l#H#0��+ �v ���� j�#O 
�G� Ch�E� ,6� �� &�+������� �) ���  
�  	��� ,� �  & 

�#6Z� �<��  #%�)  _�%f( . �#� &�+������� �) 	�h"
��
;�'  ���( ���� &#�3(  ��3�" &��) �3���0 &�+

 ��� �� � ��( �< L�K�� :�����) L��0 &��) �� ,6  U/fg 
�� :�����) 
� O� �&�#���0Y US/d r� &�#���+ O�  

�  ��  � �.]�S/fg � 6 O �.]� ����<�  �](� ,( 
:; M#� 
� �+ E-Coli) S/TU (% #) .H��;���� � 2&) �:����, 
S/Tg O� W.B.C � US/d O�  R.B.C )� @{ �0 x �.]� 

 �  :��� ��.   
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4"�3 &2
��: 1جدول�� � �
$��
&"5'�67 � 89�67:;< �� �� ���� ������ ��� =>7 "� ��������	
� (�� ?@�A   

  دوز تجويزي سيكلوسپورين
  (mg/kg)                    سطح

 (ng/ml)  غلظت دارو

 P-value  كل < /& 0/'$ /& >0/'

CT &/'L±0/0O%  &/%(±&/0%%  &/O#± /0 #  P/Q)±%/0%%  )RS/T  

CP  %/("(±O"L  #/ '%±(/'0"  &/(O0±L/''"  )/RU)±L/'%&  Q)V/T  زن 

  $  (W  &"  "0  &"  )نفر(تعداد

CT 0/##±L/0(%  L/"""±&/ "O  (/''±'/0O"  X/X0±"/0'"  USU/T  

CP  0/((#±"/O&'  (/ "#±'/O&(  (/(0O±O/"LL#  W/SXX±L/O#(  XR)/T  مرد 

  $  UX  ""  #  ""  )نفر(تعداد

CT &/'"±O/0#(  '/#O±#/0#O  O/O&±(/0%L  U/QW±O/0#" PXW/T 

CP &/(0L±0/O L  O/ %'±&/'0&   /(%0±#/O (  U/R)(±&/OL(  V)V/T  

  
 كل

  $  QT  %0  '0  %0 )نفر(تعداد

CT=Concentration of Trough )���� ZH2 [\�>]( 

CP =Concentration of Peak )���� ZH2 
_C�>](  

  

4"�3 &2
�� ��&��B :2جدول�� � �
$��
& "	��, �� ������ ��� =>7 "� ��
�' � �6C' �  

 �
�' 6��
* �����
� �� ��������	
�   

  دوز تجويزي سيكلوسپورين

  (mg/kg)         هاي آزمايش

 كبدي و كليوي   

8/2<  

  )نفر26(

5/3-8/2  

  )نفر28(

5/3>  

  )نفر26(

  كل

  )نفر 80(
P-value 

AST(u/l)  /#± /0#  %/(±&/0   O/(±&/00  W/P±0/0( WT/T  

ALT(u/l) &/" ±'/ "  &/%±&/0%  0/"L±&/0'  W/)T±O/0' )QW/T 

Alkalin phosphatase (u/l) #/(&± (/"&&  &/&'±#/" L   /&"±0/"(#   /&"±(/"((  PRW/T 

Albumine (g/dl) ("/L±(/    O/L±(/0   %/L± /(  SQ/T±(/  QPR/T 

PT(Sec.)  %/L±0/'  0"/L±L/'  "#/L±"/'  UP/T±"/' R))/T 

BUN(mg/dl) &/(±#/0L  O/&±"/0   (/#±&/0"  T/P±'/0" SRV/T 

Creatinine (mg/dl) 0#/L±#0/"  &%/L± /"  &&/L±0 /"  RS/T±0&/" )PR/T 
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  دوز تجويزي سيكلوسپورين

  (mg/kg)                      پارامترهاي

  خونيهاي  بيوشيمي و شاخص

8/2<  

  )نفر26(

5/3-8/2  

  )نفر 28(

5/3>  

  )نفر 26(

  كل

  )نفر 80(
P-value 

  0±0(0/"  0/(%± /0##  &/&'±L/0"O  &/&0±(/00O  0'"/L&/) (mg/dl)كلسترول

 O/''± /0 %  %/'&±%/0 #  %/''±0/"O#  W/QQ±L/00( )VU/T  (mg/dl)گليسريد تري

 L/"#±0/'"  "/0L±&/'L  '/"(±O/#%  R/)V±%/#O URP/T  (mg/dl)قند

 L±#/%  #&/L±#/%  '"/L±(/%  QQ/T±%/%  SW)/T/##  (mg/dl) اسيداوريك

 O/"±0/"(  (/"±0/"(  "/0±'/"   V/)±L/"( P))/T (g/dl)هموگلوبين 

  L/%±O/(0  %/(± /(0  L/%±L/("  P/W±"/(0  RPS/T (%)هماتوكريت 

RBC (106mm3)  '(/L±'/(  # /L±#/(  #%/L±%/(  VV/T±#/( VVT/T 

WBC (103/mm3)  %/0±#/'  (/0±0/O  %/"±"/O  U/U±L/O VUX/T 

PLT   /&&±&/0    O/(#±"/0 "  (/(0±O/00   S/RQ±&/0 O  R))/T 

MCV (µm3 ) 0/%±O/'O   /%±'/OL  "/'±#/''  X/P±O/'O WUT/T 

MCH (pg)  '/ ±L/ L  #/ ±#/ L  (/ ±"/ L  X/U± / L PWU/T 

MCHC (g/l)   /"± /    'O/L±#/    O0/L±#/    T/)±&/   SUR/T 
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Summary 
The Relationship between the Plasma Level of Cyclosporine-A and Drug Dose in Patients of 

Kermanshah Kidney Transplantation Center 
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Background: Nowadays the main problem in transplantation is the complexity of host immune system 

protection against the immunological and destructive reactions of the transplanted organ. High serum level 

of the immunosuppressive drug may cause toxicity and low serum level leads to the rejection of the 

transplanted organ. Cyclosporine has been known as the most effective immunosuppressive drug. Our goal 

in this study was to determine the relationship between cyclosporine serum level and administered dose in 

renal transplant recipients in order to find the optimum cyclosporine dose in Kermanshah kidney 

transplantation center. 

Methods:  This descriptive-analytical study with simple sampling was done on 80 renal transplant recipients 

(51 males and 29 females) in Kermanshah transplantation center. At least 6 months after transplantation, in 
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patients with stable conditions, cyclosporine peak and trough levels were measured by specific monoclonal, 

Radio Immuno Assay (RIA) method over a period of 3 months. Other biochemical parameters were 

measured too. Data were analyzed by χ2
 and ANOVA tests.  

Results: Mean cyclosporine Trough and Peak levels were 271.9±85.2 and 904.5±414.2 ng/ml respectively, 

for the treatment dose of 3.25±1.46 mg/kg B.W. There was no significant difference between trough and peak 

levels in all three administered doses and the range of administered dose was 1.79-4.71 mg/kg B.W. 

According to the findings, cyclosporine serum concentrations and the administered dose range differed from 

other studies. This may be due to pharmacologic and pharmacokinetic differences of the drug and individual 

physiological characteristics of patients. The minimum dose of 1.79 and maximum dose of 4.71 led to 

optimum treatment in stable patients and could prevent rejection or toxic effects. Cyclosporine peak level 

was obviously different from other studies; however it showed better relationship with clinical status.  

Conclusion: Conversion from the routine cyclosporine Ctrough monitoring to Cpeak monitoring is 

recommended in Kermanshah kidney transplantation center.  

Key words: Cyclosporine, Kidney Transplantation, Treatment dose, Peak and Trough levels, 

Pharmacokinetic 
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