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��Preconditioning )PC( ��  A&B�C .� <
3 ��
� =� *

�DE (
=�3��&F = (
=�3� G�� >�	*(�C� . (1�H	I73 >�5�DC�5 JK� (C�L&* >�5=�3�)M3��0�=�7 +�B�NO ((� �	�3�� P
�Q� �*PC �R��Q� ���6�&� 43 (-'�
3 
�		6 . �L	� S&I� P
 �&T�� (7��*�DC�5 �&U� �����*>�5 (1�H	I73  �* 3� <&���=��T)  78 ��-IV3 J*�1 �W��H����6�&� /& (��3� M�H��73 ..��X� �� �W
� >3 (23�) ��

 ��UE3 /01 Y �C ��3� M�H�Z,=43�&� ,(� ��S
3 �R��Q� >=��� �D�� * M3��0�=�7 = �����=��6	�	.
5\�:�� ]�
���ًT& <&���=�� (��7 ^X7�* �����=�� = Z,=43�&� �T _�23�) 43(�* > `�� �C
 M���=�Y.

�=� = �3���5:3 ��
��48��Y <(
��* &	( ��Y�7=�3 (23�) �a��� 6 ��-&* JL%* (*�bI��>`���C
M���=�Y �� (1�U�3 c��B * ����*
d( M�
4�U�3 �=�e =� 43 
�	I��e �3�1 �����=�� �
 Z,=43�&� .�=� �
�7 (23�) = (C�L&* >�5 ����* M��'
 �=�e =� . M3a&� <&���=�� f&� = (23�) 43_� 43 �V�7 �� M8>�5:  , g = h;

�43��3�C >�&e .
i
�I�:� M3a&� <&���=� �=�e =� �5 ��*R2j� J*�1 ��EI��
 f
3a�3 ��*  .��-� Z�-� ��(23�) 43 �.* >�5M3a&� k* Z,=43�&� �=�e �� <&���=�� H& �=�e 43 �I

(	.� \jIO3 <
3 (�= ��* �����=����D� �3� . l7�I�M3a&�(��7  <&���=�� �K63�2 ): T( �=�e =� �5 �� ]� �=�e&Z,=43�)n�n/o±  (�qo/o =n�T�����=�� �=�e = 
)::!/!± ( !s/! =: T [  43 �I-6 ��&�* M3a&���* �W
� c�.��X� �� <&���=�� �KY3�2 .

S&I�>�&e:(� �R� *  �7� �&T+�� (E /01 43 �R��Q� �� �����=�� = Z,=43�&�CABGd
�C�* M�� .

�u3= �&06�5:v	&	H
���6�� P&-'�
3 />�* _� w=�V��=�Y/�����=�� /<&���=�� (�/Z,=43�&� 


 ـــــــــ((((((ـــــــــــــــــــــــ���� *+,-+ 
��� ���� ����� ���  
�!�"#� .�-/012�345 �:789::

����
*�/ (# ;�< �"��= '������ ��/ � >�/ ?�  @A�B C/#�D �

�/ E�F3/ '����� ��'�+,/��� '��G�<# � � ���D# 

 #� '��A(.� ���D �� ��H  I�JK/��# .�H�� . �,/L,A,�

�M�M�� .N#�# ;O� .�P���� '���%P �� �"�/�� '�+ '�+

,A,D ��#�D��Q'
,� ��# .M�� @A# �/# �+��Q .� (# 

R�� .%A�+ , TUP ���V�"# �#����� �� � W�H TA#�� ��

�/ ,"#�B ��-"#��� . ��#�D ��/�� M�� ��  @��+ .�

 ;�< '�"��= '����� �/ ���= �� X�5�GH � ��"� �� (�%+

���� Y��K/  E�F3/�/���.

 �#����� (# '���F� �� �Z,"��'�� ��#�D ��A�� [��

'�"��=coronary artery bypass graft) CABG (,A��

� I�3%/ .A� � ;�< (# ��H M�� ��F/ ��

cardiopulmonary bypass]) CPB([)^( . @A#���%��. ?�_�

 X�5�GH � ;�< (# ��H M�� ��F/ I#�3"# @�F� 2��NL

 @A# ��.���� , ��`FA# ,K�F/ ���=��/,� ,+#�H)^.( @A# 

��"GGV�/ *�/ .��/ �L �� #� � ��#��B �A��#� '��`��� �� 

.�H#,/ � '�3" .� '## '��,� �B ?<#,� @A���� � #�

 ���=��/ �aP�3/ b��-/ �� .= ,%%= �#�OD(Myocardial 

Protection)�/ 
,�/�" ���)^.(

���F�� �/�B�c�+ M�� .� (#� � �Kd�/ �/�B�c�+ 

 'e���A���= ���/ 
��4��# ���=��/ �aP�3/��� . Y�� ��

^1f0 ��� @�_�# '#��,A,�
(IPC) Ischemic 

Preconditioning�B  g�5� ,�@A,2��5
��� .= '�+

 ��`FA# E��%�/ � 
�B�= ��# ���< ��#�� �� #� ���=��/

= �aP�3/ ',K� �B,A,� ��`FA#% � , 
(#,"# �O�< �=��4"#

 �L (# �B#�P � (��� Y��H# ',K��AO�< *��,+�`� #� . @A# 
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-/       ��� �`��� ���  
�!�"#� .� /*+,-+ 
��� /���� 
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 �A��#� b�" �� �� ���=��/ �aP�3/ 
���(Pharmacologic 

pc) �  �A��#� ��Q )(Non pharmacologic pc��#.

 ���/ ���O��+�"�`/ �� ��"L 
�U_�� ?H#,B � �+F* '�+


,A,� @A# �_����# ,K_�J/. '��A( 
,���# . '�+�O��+

 �<��%��# �j��P��� ;��L � ���=��/ ��`FA# �ZB�ٔk� �

4���/ Y�� # ���/ ��l,%%= .�O��+�+ ?m/ W�H '

 �#���P��� � �#���P��A# ,"���<TUP .= 
,A,� @A#B T��

n�3/�+' �!A��/ ��-A#���#�  *�a%B %�,% . '�+�O��+

�<��%��#2�4FP o4� ;O�'j�"#�� '�+ , p+�=

Y�`A�#��e�F=# �#(L '�+ ,Y#��_�= ��H ��A�D pA#�P#�+ ,

�=�� �,%OFq p+�=�+?�P��B�" �  � �"��= 
�#�A� .� �+

�/ ��=�� (�O/��B ?�`�B p+�= ��","�� . Y�� @A# �� ���B

���"�`/'�+ � ��`FA# �Z ���=��/ �aP�� �� ?�H�

 X�/�= �<��%��# '�+�O��+ T��B �j��P��� 
,� .�H�%�

 #�A( �F�" ��" 'e���A���= ��/( �� ��� �aP�3/ @A# (���

�/,%�.

 
�#� ���",�
� Y�P����� .= . ',A�� �O��+ �#�%  ���<

 ��#� ���=��/ ��`��  gKd.��`FA# Y�O"� ,"# 
(#,

��"j� � �=��4"#r"���`FA# (# ?5�� ��P��  p+�= #� 

� �� �_� ,+�H� � ��`FA# ;��L (# �!A� 2�K_�J/ �

 '����D �j��P���" � 
��` .�F"#��"��#� pU"�A �� 

 sA�3B ��5�HIpc #� �4A#,%= )t�:.( �� W�GH @A#� �

���/�@��(�A���%� �R�(#,�/ ?m/ �A�+. �#�% �O��+

 2�K_�J/ '��A( 
,�" ��-"#��#.

 �#����� �� ���� ��=� ��������� ;�< ��#�D �=�/ ��

 �� ��A(�4"# (# X�/��  �"��= u��  [�� '�� ��#�D ,A,"�=

 Y�P����� � �R�(#,�/ '��#� '#�������� '�#,�!" � v�U_#

�/ 
��4��#���. 
�#� w�d�B � ��O< 2�K_�J/ .� .D�B �� 

,�
B�ٔk���#� �� @A# � sA�3B �� Ipc (# �aP�3/ � 

" ���� # ?��< � xV�/ �#,%q ���=��/�F� .@A# @�d .=

��#A@ �=�/  � (# ���= ;�< ��#�D �=#�/ �m=# XR����#

 .= �#���4�� � �#���P��� ?m/ ,A,D �<��%��# '�+�O��+

 sA�3B ��Ipc '����� ���+#  ?��< � .��#����� #," �

��/ٔ ."�4��.R�� .%A�+ ?�_��"�`/# � �(#�_ ��A( ���< � �2

��" 
��4��#���. b�d�/ ���+# .� .D�B �� � ?�_� @��+ .�

;�< ��#�D �Z ���=��/ �aP�3/ , �L �� .K_�J/ @A# ��


(#,"# �� �B *A,� '�� �#��/ @�"����B �A�����(cTnT) T

�.�#�%  �#����� �� ���=��/ ;��L ���� # ?��< �!"��"  ���/

 ��#�DCABGB�ٔk� �� #� Y�P����� � �R�(#,�/ '��#� �� �

4�� ����� ���=��/ (# �l� 
��� �#��/ ��#,"���#cTnT

%� .FA�U/*�.

�=� = �3���5
��#A@���� �%�_�� �A�/(L��=�=�yz ��#�D ��/�"  .= �����

# ���V�"'���"��= ��A�� [��(CABG) [��# �� ,"��� 

2�GV�/ .K_�J/ .� ���� �V�"#'���# ?/�� ,",� E:

= ��A����"��(3VD)�EF>40%.{A�� ��#�D �,  � '#

 ���O" R�� �
#��+ �#��/cTnT p�� ���#�D (# @��#,"

 �#,A���" '�,5 @Ae"L(UAP).H�� n��� �  |q '#

(LBBB)�Pacmaker��N#�  ���O"�#,A���" ' s�/�%A���+ 

}��B�%A# .� (��" � �  I�G/ ����"�#�?m/ �A�+�

,�F=�(�A��?�"�4_�� � ?A,"#��`�" 
��#.

 �#�< .K_�J/ 
�� �� �� �P��GB X�/�= 2��5 .� �#�����

,%�P�. �+ ?/�� 
��tz��� ����� . ��#�D (# ?O< ;�

 ������ xGV�/ �#����� .��= #� �A�A� ��� � ��"L (# sA

 ��H ."��"'#�� @�"����B pA�/(L (cTnT) T� . ."��" �#�% 

Y��%=(Tc)�P�  .:z  u�B# .� ���� (# ?O< .U�<�  ?�

 ��#�DU/ .� �"�~  @�P��/ �#,mg/kg��/89�/8

 �P�A��,"��=. �A�-B �� �#����� ���B �� ������ rc�

 ?�"��%Pµg/kg^z9�r�� � ',A�� ��A��=#�BLmg/kg

��/8 v�U_#�,.

�� �� ��#�D �Z �R�(#,�/ 
'#�������� '�#,�!" �

#,�/ �#,U/ .� �R�(mg/kg/hrt/zY�P����� 
�� �� � ,

� �� Y�P������ (mg/kg/hrf90 �A�-B,� . �� �#����� ���B
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 @�"����B �/�� wJ��� �R�(#,�/ � Y�P����� �k# .FA�U/T�"���� u��  [�� '�� ��#�D (# ,K� 

-/ �`��� ���  
�!�"#� .���� /*+,-+ 
��� /���� 
01 / ����^:ff35

@��r�� ��A(�4"# ��#�D  �P�A�� ?�"��%P � ��A��=#�BL

 � ,"��=.A��B �e�F=# �� �`�"�`/�z % �N2O�z % �B

 ��!%+ b���CPB ��-"# ,�. b��� ��CPB�|/�= 2��NL 

�"L 2��G� 'e���A���= Y��3/ �. ,A�(antegrade)-B  �A�

�U_# �� ;�B�B @A,� � ,�'# A �Kd�/ �/�B�c�+ � ;�< �F

 �������"�� .D�� �45 ���F�� �/�B�c�+ � �#�(28-

30oc) , ���=��/ (# �aP�3/,� . '�+,"��� ��A�� � ',A�� 

 |q �"��F�(Lima) ,"��� 
,� 
��/L ?O< (# .= ��FA� .� Y

 �!%B ?3/>� '�+�"�����O/ , (�/����"L,",� .

�P#� Y��A���� ',A�� '�+ *+ 2��NL .�A� .�

 (�/����"L�, . ��-"#����#��� ��@2��NL |/�= � CJ< 

 � 'e���A���= Y��3/ �A�-Bwashout � �L .� Y�O"� ��%��Z#

���� '�#�<�� � ;�< �K�OZ ����d ���� (# �O�< 
�

� �;��%/ |�CPBM�/�H ,� �Y�"�= � ',A�� '�+

 ���H �"�A�� �,",� [��A� @A��c+ ,� �A�-B ?�#�/ �

 � ��#�D �A���"# .�V� ��( 2��5�P� .������# pV� .� 

�O<#�/
eA� '�+(ICU) ?U�%/  ,",� � .A��B ,/ �� �`�"�`/

SIMV����"�/ �  ?/�=,� b��� . 
�!"L�. [���( 2��5

(early) � r� (# �,"�Weaning2,/ ��f90 (# � �� 

 � #,D ��B���"�/ ���H .�#�B ._�_�,�.

 �� '��F� �ZICU�#�L .� (��" 2��5 �� pV� , 
�� ��

� Y�P������ �R�(#,�/ 
�� �� � Y�P����� ;��%/ ( (#

�� �R�(#,�/ ;��%/ ( �A�-B,� . ��H �!A� ."��" .� (#

 '#�� �#����� @�"����B pA�/(LT�� � �� '�+^t�ty � 

:0 �� '��F� ICU.��B,�.

�"#������ ��#�D ��A�� � @�� �� .= �� '��F� 2,/ ��"

ICU.K_�J/ (# ���H 2�GV�/ ) '�,5 @Ae"L (���

�#,A���" �rA� (��� (# ,K� � ?O< �O�< ',D ���A�CPB �

 .� (��"pacemaker (# �,�#,D (# ,K� CPB � .� (��"IABP

�#,D (# ,K�|�� (# �, � .� (��" � s�/�%A���+ '�#,A���"

��B�%A#} ( #� I�� .K_�J/ (# ,%��#�,",�.

 @�"����B wJ�T M�� .� ELISA � ����� )))��= �  
�!

Troponin T stat(Elecsys2010) 2��5 .� ��� �


(#,"# '��,�. �m=#,�  �K�OZ �#��/cTnT �OZ CD�/

� �+�!�A�/(L ��=. M��ELISAng/dLz:/z�a"��

,� .�P� .R���A��U/ �L(#�B.JU"9Cut – off9 I�K/ ;��L

 ���=��/��#.


�#� ��H '�+ ����" �#�P#SPSS V14 '��/L ��_�"L ,� . #,��#

��/L ��/(L ��'Kolmogorov- SmirnovY�/�" CA(�B

��U/A
�#� � � �+,� @��KB . '#�� rc��U/A�� .F 
��

��/L ��/(L'T-test �P� ���� .@��#,"(�B A Y�/�" C

�U/A�� .F 
�� ��/(L ����/L'U Mann Whitney ��-"# 

 ,� .#��'�U/ A .F�A��U/cTnT��/( ��  �+ �� g��V/ '�+

 
����/(L (# �+'��/L 'Repeated measure test�   Y,/ 

General linear model,� 
��4��# .

�I�
 i
P#��/� 2�GV�/�� ���� � �#A.�P��+'� � (# ,K� � @

�#�D� 
���� Y�,D �� ��"L ^ 
�#� ���"��# 
,�.

 ;F�����/(LKolmogorov-Smirnov   ��,� �A��U/ 

# (# 
,/LA
�#� @ Y�/�" CA(�B �+� ,%��#� �� .FA�U/ '#�� 

 (# 
��T test
��4��# ,� .

.�P�A [��# ��'��/L ��/(L �A��" � �+ , ��3_ (# 
�� ��

/�%K/ I��H# �P#��/� 2�GV� �a" @A# (# � ,%��#," �#�

,"��� @!�+.'����� �OF" �"#�#�P ��3_ (# .%�/( '�+" '#� �

�%K/ I��H#� ��#," ��D� �#�.�D�� COPD �"#�#�P .= 

� Y�P����� 
�� �� �L �OF".�%K/ 2��5 
�� (# p�� �#�

��� �R�(#,�/(P=0/044). CA(�B ��#�D 2,/ , |/�=

2��NL ,CPB��� Y�/�" ��B���"� .� Y�GB# 2,/ � �  �� 

 '��/L ����� 
�� �� @���%K/ 2��4B ."�!{�+ (# �#�

�+ ����/ ��3_�A �Z ���=��/ ;��L �#��/ �� X���U�F/ .= 

��#," ��D� ,%��#� �_�H� ��#�D.


(#,"# �A��" '���#��/@�"����B �"�H T�. �#�% !"��" �

��=��/ ;��L 2��5 .� ��#�D �Z �cTnT ��#�D (# ?O< 
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;�J"��A# �_� ����-h�P��/ ,��� ,�� ����9� 
�#(,�3/ ��  ���9��G%/��/ ��  ���� 

-/       ��� �`��� ���  
�!�"#� .� /*+,-+ 
��� /���� 
01 / ����^:ff36

�. Y��%= �#�% (Tc)� �� �� �  '�+^t � ty � :0 (# ,K� 

 �� '��F�ICU 2��5 .� ^tT , $7T , &�T Y�,D ��


����t
,� �=� ��#.

 ,��-� : ./���� ��0 �� �� 1�����2 
3�- 4�3 � 567 8� �9�

��� �)3 2 ���:� 4�;� ±���6�� ���/� =����

BMI: body mass index ,EF: ejection fraction ,HTN: hypertension ,HLP: hyperlipidemia

COPD: chronic obstructive lung disease, , CPB: cardiopulmonary bypass

 ,��-� :��� .)��:� 4��#*�? �#�� 4�;�T ./���� ��0 �� �� @��A� "�B 1��� �� � 4�;���� �)3 2 ���: ± ���6�� ���/� =����

�=�e �� <&���=�� �
����          
 )                            ng/ml( 

 >�&e �43��3 M��4

Z,=43�&�
n = 20

�����=��
n = 20

P- value

��#�D (# ?O<8$/8±8$�/88�/8±8�&/8NS

�$��#�D (# ,K� � �� ���/8±$�8/8��8/8±$8�/8NS

$7��#�D (# ,K� � �� ��&/8±$&&/8�$7/8±��&/8NS

&���#�D (# ,K� � �� ��$/8±$8�/8���/8±���/8NS

 4�;���� �)3 2 ���:� ±���6�� ���/� =����

�5 �=�e                    
&xI��5 �

Z,=43�&�
n = 20

�����=��
 n = 20

P- value

 @� ) Y��(7/�±��&/�±��NS

 r%D ) �( / ��/(�/���/�7NS
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Abstract
Introduction: Cardiac surgery is associated with some degree of myocardial injury. Preconditioning was described 

first in 1986 and it classified into: pharmacologic and Non-pharmacologic. Volatile Anesthetic agents (Sevofluran) 

with stimulation of ischemic preconditioning can protect myocardium. At least one study has demonstrated the 

potential salutary effect of volatile anesthetic agents on cardiac Troponin T (cTnT) (a reliable marker of myocardial 

injury). In another study Midazolam, Propofol and Sevofluran provides equal protection in pediatric cardiac surgery.

Objective: To compare the effect of Midazolam and Propofol on the level of cTnT following CABG.

Materials and Methods: In this clinical trial, double blind study 40 elected patients for CABG were randomly 

assigned to receive infusion of Propofol or Midazolam. Other surgical procedures and anesthetics were similar for 

both groups. Serum cTnT was measured preoperatively and at 12, 24 and 36hr post operation.

Results: Serum cTnT was significantly raised in both groups. In all postoperative episodes, cTnT concentration 

intended to be higher in Midazolam group than Propofol group, but this difference was not significant. The peak 

levels of cTnT (T12) in both groups were much lower than peak level of cTnT were much lower than peak level of 

cTnT in previous studies[in previous studies in midazolam group T12=0.260 (± 0.171) ng/ml – in propofol group 

T12= 0.205 (± 0.110) ng/ml)].  

Conclusion: Midazolam and Propofol provided equal myocardial protection during CABG. 
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