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Abstract 
Background: Low birth weight is the most important public health problem, especially in the 
developing countries, associated with many complications. Magnesium, an essential element for many 
enzymes, have been studied in recent decades and can reduce preterm labor and low birth weight. 
Hence, this study aimed to investigate the relationship of maternal serum magnesium levels and the 
incidence of low-birth-weight infants.  

Methods: In this case-control study, 21 low- (cases) and 39 normal-birth-weight (control group) 
infants were studied. Information was collected by infant physical examination, interview with the 
mother and maternal blood laboratory tests. For the measurement of maternal serum magnesium level, 
atomic absorption spectrometry method was used. The collected data were analyzed using independent 
t and chi-square tests. 

Findings: The mean maternal serum magnesium level was significantly (P = 0.001) lower in the case 
group (2.24 ± 0.07 mg) compared with the control group (2.61 ± 0.09 mg). Low maternal serum 
magnesium level is a risk factor for incidence of low birth weight. 

Conclusion: Maternal serum magnesium level is a predictive risk factor for low birth weight. 
Therefore, to reduce the incidence of low birth weight, as one of the most important causes of infant 
mortality, oral administration of magnesium and dietary advices can be taken. 
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 �� -�./�PTEN �� 01� 2$3�4 5$66+ 7�+�	 ����  8�"   ��9" 2*9:�;�  8� <� =$� .>	� �4�8�� �4�? �@�3�������@8� A�� �4 *+ >	� ����" �

 �� ���4 ��B��PTEN CD�3 �4 ��	
 ��� ���	 �� �E�4 � �	�63�� ���� � $3�4.  

��� :�� *9:�;�  8� �F�&�" � -  ��$9" ��� �4 �%�%/"100 *��@� -�	 �� *+ ���� ����	 *4 IJ� �  ���92-1389 ��	��@�4 *4  ���BJ	 �13 ���

*��@� ���+ >4�L <� $94 .$3 M�N�� 2$���4 5��+ *9O��� P;(� � �E�4 ��	�� 2 �:���E �� �� 	� QR	 .$3 M�N�� ���S  8<�T� �  ��%+�"�@� �4 ��$8I

U�� ��	
 C�VW" .$�$3 �B��
  �� ���4 .>E�S M�N�� *��S�$O X��& *4 >�8��:�"�� �� Y	�" �	�63PTEN Z	�� <� $94  A�� �4 �8��<

) �&�.D� ���4 ��
 <� 5��F	� �4 �@�3�������@8�Primary specific rabbit monoclonal PTEN antibody*��@� �� (  � $3 CVW� ��

5��� .$3 *E�S �8�." ��$8I	� <� ���� [��	����� �4  ���<
 �4 ��2
χ  ���<
 �Fisher's exact $�$3 ��%/" � *8BN". 

����� :��  ��$9" <�100 *��@�  2*9:�;� ���� �@�D$4 �70 *��@�  )70 �� ���4 �4 ($&�� PTEN  � $���4 5��@�30 ) ����30  �� ���4 $?�E ($&��

PTEN *��@� M�@" *+ �:�] �� .$���4 *��@�) �����	 ��^ ���  �� �_�4 ���4 �4 (0:�	 ���PTEN *O��  �4 .$���4 5��@� *%]�� � B8�@" �  ����" �

�69� `�J"��  $W� 5$��W� ����)050/0 > P( �� �_�4 ���4  �4 ��� bPTEN *%]�� �4 �69� `�J"�� ����" � �4 ���4  �4 .>3�� ��O� ���� �� �_

PTEN *O�� �4 �69� `�J"�� B�� ����"  �8�� � 5$��W� ���� $3 )050/0 > P.(  �� ���4 ��B��PTEN 0O�1� �������" �� ��N� >J�� *4 �������" 

��^ 0O�1� ����	 ���� �@+ 5$��W� $3. 

����� :���� �� *9:�;� � 2�c�] ���4 �� PTEN �� �����@�4 *+ �� *O�� � �_�4 ���@�4 ���? 2$63�� 5$��W� �@+ $3 .2 8��4�64 M$� ���4  ��

PTEN �� *��@� ��� 2�����	 �� $���" *��W� �� <� '�� �1S
 $4 ��$@%? ��3.  

:����� ������ 	���� 2���� 2�@�3�������@8� ���4 �� PTEN  

  

: �!�� �S 0�]� �$@/�2 ��$N� $@/� P�F3�$1� >VJ��� 2�J+� ���d� 2.  "#��$%�&
��  �� ���$PTEN  �$'(�)  ��*+*
�� ��� ��

",�)*�-��*�*,�� ��� �$ ���-� ��.�# �$ /�&� ����,�$ . ��1F&� ��3B� 5$�W��� *%N�1393 b32 )282 :(523-514  
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�����  

��� �� ��	 
��� 
���� ������ �	��   ������ ���

�����  !�	� "# 
�$� �� %��� ��	��� � ) #�'1 .(

 �� ��8  ��12      -�� ��.$ /�	 0����1 ���"�23 "# �.$

�� 4�5� 
��� 
����     -�3 �"��� -�� 6#��'   
�����

    ) 7��� 
��$� "# 8��� 9���� ���:# 
���3-2 "# .(

=�� "# 
��� 
���� >��' 
�?�� 0���@   :" ����� ���

�� A	�?B� -� ) �'��4  
����� >:�' �� ��D$��� : (

) 7�� -�B �	 A��3 ?�$ 
��	� "# 
���5"�3 .(  F�G���

    ���	# �H���� : �H���� ��1 9�' :# -� IJ1� 
���

��  #:�K �H��� ��1 #"��� .#�'30-15   F���� �M"#

�� N�O��� #�� -� �" 
��� 
����   9���' -3 �G�#

  ������	��P� 9�������# F�G�������"�3 )DCIS  ������	  

Ductal carcinoma in situ(  �Q�����Q F�G����"�3 :

)LCIS  ���	Lobular carcinoma in situ .7���� (

F�G��"�3  #:�K -3 
��� �H��� ���85-70   ��M"#

-�S� 
���� � �� N�O��� #�� -� �" 
��� ���   0��G�#

   ) ����	��P� �H������ F�G�����"�3 9�����'NST  ����	  

Invasive ductal carcinoma no special type: ( 

) �Q���Q �H��� F�G��"�3Invasive lobular carcinoma( 

ILC �	 NLC �� ) �G'��6.(  

��� "#-���P� 0
��� 
�   : ��U��� 9���� �� ��

 
V .��$"�# AS$ ����$V      
���� 
����� "# -�3 �	���

�� =�WB �� "��X -��# :# "# 0�$�'    =:� �:��Y :��$��Y


V ��GG3 "��� ��� ) "���� �Tumor suppressor -3 (

�� "���� 7B�2�� [$�� �$�'   
V ��G$��53P )8-7(  :

PTEN
V 0�D	# �:�Y .  �G�� �	�� 
@ A��H -3   ���

�� "���� [	�� �	 : 7B�2�� \��� ) ##�Y9.(  


V PTEN ��GG3 "��� 
V /	    -�3 7��� "���� �

 F:���:�3 �:" ��23q10   �� : #"�# "���X11   
:?�Y�

    ��WQ�U� .7��� ���' 9��2�    
V ��	� �:" ��	�H

 7����� �����' ?���3����.  
VPTEN  �� ����^W� "#

   �WB ���1 
���� 
���� -J�H �� ����� ���"���� =�

�� ) #�'10.(  

    "# ��������@ ����SQ� 0
V ���	� �#����J�� A��S$

=�J� �� �$���� ���    
V =��O�� .��'��PTEN  "#

=�GD�� ��Q��      �Q�J�� ���_�� "���� : ��3����3 ���

 =4��� -3 7�� ��' `"�?Y -3 �"�� -� 6#"�# AS$

����$� A	�?B� -� �PG� 
@ �#��J�� =�J� �   ���� ���

 -��K�$ "# =��J�   �� ��a�� �   `��� "#  ����:�� ��4

��  ) ����� �� b� : #�'14-10     
V 
���� F��� (����

PTEN  ̀ ��� 7B�� "#      -�� 
@ 9	��5� I�H�� 0����

    �����������:�� �H����������� ����G����������"�3  

)Invasive prostate carcinoma7�� ��' ( )11.(  

 A�:c� "#Wang : -G��� "# 
�"����  
���� �

 ���:��  
V -3 �' ����2�PTEN  �3����3 �:"

=�J� d��� 0�$���� ���   ���eG� �" �Q�J� #�W�� ���

�� ) �G311  �WQ�U� : (In vitro  ��� 
�2$    -�3 ���#

 f	"?�PTEN  ̀ ��� -�     
V 
���� ��X�B ����PTEN 0

 =�J�� ������� A��3 IH��      -�	" -�� �$����� ����

�� ) ##�Y12 
V �#��J�� =4��� .(PTEN    ���G� -�$

�� ����� 
���� �	�Gg �� ����� � 6#�'�� -�J   ��$���

 �"������ -��� ���PG�   07����	# 0���X:�� : ���5JX �����

) #�' �$�B:?���� : 
�G�3"��13.(  

A��S$ -��� -��H�� ����  
V �#����J�� h��J�i� �����

PTEN   ���$��� �� 7�� ���$ �J���� �	�H  �WQ�U�

) #�' ji2� ���� 
V �	�14 
V 
��� F�� .(PTEN 

 
V A�H �� �'�$PTEN    =4���� -�� �PG� -3 7��

J��   "������ ��H�����  "���X A	�?��B� : 
V �#����

��  
V A�H : #�'PTEN    ���B" 7��# �� �� IJ1�
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V =�������O��PTEN   `:" �������� 07��������

�� ���W� 9��X ���'�����$��	� ) �'��15.(  

�� 
@ ���H -��3 
V PTEN A��S$ /��	 %�3���� 

��GG3 � "���� �" -� ���� #"�# : A�H 
@ ��  �������� 

[	�� �^W� ��"���� ����� 7�� )16(0 ���  ji�2� 

7�$ -3 ��� j��' ��� ��B�� :  I���@  ����G' "# 


���� 
��� �� 
��� 
V PTEN ���5�"�  #��H: #"�# 

�	 l��� -� �:4� �	� -3 �	@  ���"��  
���� 
V PTEN 

�� �$��� "# �G	��B �O�i2� : �$��"#  
�"�����  4��5� 

-� 
����  /��3  ���GG3  ��'��  ��	    0:" ��	� �� l����

-WQ�U�   
V 
���� 
�?�� �� �' �K��� �m�K �PTEN 

    j���' ��� 
���� 
����� -� 4�5� 
�"���� "#   ����

#�' ��"�� ��B�� : �V�Q����.  

  

��� 	
  

���	� -��WQ�U� � �.���M�� - ���J�J��  #����W� �:"100 

-$��$ � 
���� -� 4�5� 7B�� 
��� -WH���  ���GG3  -�� 


���"���� ���  �'��     -�WQ�U� "# .��' F��P$� "�:?5��  �

   -�$��$ 
���G� -�� �Q�� ":�P� 7B�� �� �m�K   ����' �

    -�M4� "��� -�� "�3 F�P$� 9K��� I���� .�' �#�.���

:#�� �	� n�' -�  

-$��$  ��Q���B "# ��10 7��o �M"#  .�$��'  V����� 

� ��B��- -J��:   ��D���# �Tissue processing   F��P$�

�����J�.$� �� �W� : �'-$��$ 
�    0%�p�� ��B�"��� "# ��

-��$��$  I��Q�X ��B�"���� "# ����   [����S� .�$���' �����Y  

4 -$��$ F��� �� �$:����    "�:# F���:���� ��� ��Litze 

 F! .���' -�����    ���� -��$��$ �:���K (�	4����) ����� 

��J�3����� : �	��q� r$" �?��@ "# .�$�'   "��M 

j�i2� jOi�� :# s��� ������  I���@   ����G'

("�3 �� :#) -H"# ���W� :  ����� t��� �� -3 ��B�� �

   -�$��$ "# #��1 #��H: F�� �	 #�H: 0��B"�� �J�   ���

  �H"# -� ��"���� 0#��1  ��3 ��S� .�$�' ��G�  


��� 
V PTEN -� -$��$ "# �	� I���� �� F�P$� �'. 

7eJ1 : ��# ���'�����$��	� F�P$� 7�H   ����

B�Y F�P$� 7�3 "���# f5� �� �#�� ��$@  ����� ��� 67

/��� j��' 9�� �	�#� ��$@ ���   -�$��$ /��$V   0���

   "���K ��  ������B� %: �	::������100  -�H"#  �

��$��   �� -� #��Y10    "���� ����� .�' �#�.��� -S�X#

      ��� -�� �����3��� ��$V:��$� 7�Q�WB30   "# -�S�X#

 =�J��3    �"���:# : ��' �#�# "��X -$c�3� %@ �M"#

F!  ��5  �� "��  ��� .�' �#�# �2�' ��Q��  �.B �B��

����$@   ) -���Q:� �#����Primary specific rabbit 

monoclonal PTEN antibody (  73���' 7�����

Novocastra )Newcastle, UK (F! �:"  ��$��g ��

  ) ��Q����  �.��B �B���� ���� "���� -��� : ���'PBS  ���	

Phosphate buffered saline ba� : �' �#�# �2�' (

#�� ��$@ �� ���	4�� -3 �	� u�m��) �' �#�.��� -	�$�o �

-JK�� -� -JK�� �� �� "�5� ����      ��� "��� -�� 0���W� �

�� �#�# �2�' ��Q��  �.B �B�� .(�$�'  

  -������� 9������O�� �	�	:@������������� ��HRP   

)Horseradish peroxidase ( 7������ "#�����X -����3

�# �G��@ ) �	�	?G�DAB  �	Diaminobenzidine -'3,3( 

G3 ��3� �"r$" ���� 0� =�J� �?��@  : �' �#�.��� ��

    .��' -��B�Y �	��O� : ��"�� �"�$ w���:���� ��

=�J�  �� ���3 -3 �	��10    0��$#�� -��B�Y r$" �M"#


@ : �$�' #���JX �.G�    �� A��� -�3 �	��10   ��M"#

���X r$" �$�' #���JX 75_� 0�$#�� -�B�Y #�� -� �� 

: ���� "# ���e$ ��B���Y V 
����� F���� : 
�����
 PTEN 

       �$��' ���S� ��.G� : 7�5_�  ��H"# -�� ���	4��  
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)17 015 �"�$ w���:���� �� ���	4�� �� ba� .(2 

Advanced motic plus   ���	4��� .�' -�B�Y �	�O�

.�$�' ��"�� -$�Y��H "�� -� �.$ :# s���  

�#�# �� �� �#�.��� �� F�$  "�?�B�  �"���@ SPSS  -i�$  �

5/11 )version 11.5, SPSS Inc., Chicago, IL(  :


���@  ���2
χ  :Fisher's exact -	?P� : 9�J�� �$�'.    

  

���	 	
  

���– ����	 
�� ���������� ��� ����� � �����  

     
����� 
������ -��� 4���5� 
�"������ ���� ��D$�����  

86/13 ± 11/47      -�� ��� �_3���K : 9X���K : =��

 I������25  :82  #����W� �� .#���� =����100 -��$��$  �

����� 0�82    0��	��P� �H���� F�G��"�3 >�$ �� #"��

13      : �H���� ���1 �Q����Q F�G���"�3 >�$ �� -$��$5 

.�$#�� �H��� �Q���Q F�G���3 >�$ �� -$��$  

  #����W�32 -���JK�� "# -���$��$  �"������� �.���M �

)Carcinoma in situ=�J� �GW	 6�$#�� (  �$���� ���

    7�B�� : #��� ���P� /�	 : =���Q /	 -� #:���  ���� 

=�J� -� �#�Q@ 0y���� ���g    .��$#�5$ �$����� ���44 

-JK�� "# #"��  �1 )Stage I   �"����� 7B��2�� �e$ �� (

��Y : �G�'�# "��X   =�J�� -�� �:�.GQ ���    �$����� ����

  "# .��$#�� ��2$ "��B�Y14   ���Y 0-�$��$    : �:��.GQ ����

7B�� =�J� -� ":�P� ���   6��$#�� ��' �#�Q@ ����� ���

K�� "# �GW	-J  �2 )Stage II  �"����� 7B�2�� �e$ �� (

 .�G�'�# "��X6 -JK�� "# -$��$  �3 )Stage III  �"����� (

 #��W� : �G�'�# "��X4  -�JK�� "# -$��$  �4   7B��2�� :

7B�� -� �GW	 6�G�'�# "��X ������     �������� ��D	# ����

)Stage IV =:�H) �$#�� �#�# (2.(  

  
 ����1. !	"�# �$���� %��� %& PTEN �� '��� ��(� � )	�*# (���# (� ��+� ��� �$�,�� -��� %��./  
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����  
����  

(����) ������  

����  

(����) ������  

�� �����  

(����) ������  

�*��  +1  )14 (14  )3 (3  )17 (17  

�*��  +2  )45 (45  )7 (7  )52 (52  

�*��  +3  )11 (11  )20 (20  )31 (31  

/0 ���12  )70( 70  )30 (30  )100 (100  

��� -H"# � �!�� "���� : 
��� 
V PTEN "# 7B�� ����� ��1 � 0
��� z�5�"� t��W� : �GW� �"�# #�H: #"�# )001/0 < P(. �	�� �GW� -3 "# ���"���� 

-H"# � 0!�� 
��� 
V PTEN ���3 �� �'��. 

 
���� 2 .1�2#(� 3�� �+4�� � (���# �� %��� %& PTEN (� +��� ��� �$�,�� -��� %��./  
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� !�� 
����  

(����) ������  

����  

(����) ������  

�� �����  

(����) ������  

��3"� "�� +  )24 (24  )8 (8  )32 (32  

��3"�  +1  )36 (36  )8 (8  )44 (44  

��3"�  +2  )9 (9  )5 (4  )14 (14  

��3"� + 3  44  )1 (1  )9 (9  )10 (10  

/0 ���12  )70( 70  )30 (30  )100 (100  

3�� �+4�� � (���# � %��� %& PTEN (� -��� 5�6�� 7�8 � %��./ 1�2#(� '�9:� � ��:� �(�� ���� �(�� )001 /< P.( 3	�� ��:� �? %��� %& PTEN 

(� �	��(���# �? (� �+4�� � �	@�� "� -��A�/ (��B �� ��$��� ��*? �� ����.  
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Abstract 
Background: Genetic damages and epigenetic factors are important in invasive breast cancer. PTEN 
gene is one of the most important tumor suppressor genes. Phosphatase and tensin homolog (PTEN) 
protein can be traced by immunohistochemistry methods. The purpose of this study was to determine 
the relationship of PTEN gene expression and pathological parameters in patients with breast cancer.  

Methods: This descriptive analytical research was conducted on 100 cases with breast cancer 
admitted to a hospital in Sabzevar, Iran, during 2010-13. Samples were fixed in formalin; tissue 
processing and taking sections was done. Then, the slides were stained by hematoxylin and eosin. 
Malignancy was diagnosed by two pathologists blindly. Expression of PTEN gene was evaluated after 
antigen retrieval with primary specific rabbit monoclonal PTEN antibody using by 
immunohistochemical method. Photos were taken by light microscope. Data were analyzed using chi-
square and Fisher’s exact tests. 

Findings: In 70 (70%) specimens, PTEN protein was detected. Protein stability was observed in total 
normal samples. No significant relationship was observed between the stage and grade of tumor, but 
there was significant relationship between PTEN gene expression and tumor grade and stage (P < 0.05). 
Over-expression of PTEN gene was lower in invasive ductal carcinoma compared to non-invasive breast 
cancers. 

Conclusion: Our study showed that PTEN gene expression is low in patients with high-grade breast 
tumors. Therefore, we may conclude that low expression of PTEN gene is accompanied with bad 
prognosis in patients with breast cancer. 
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      �4 ���� 6���> 8�# ��� �4 �#��� 4�!� �����k��

A��9 2 �#  6��).  

  
 ����1 .�	
�� ���� � �����������  

  
���� 2 .���� �� �  �����  �� !	"��#$ �%���#&  

����

�����  

����
 �����  ����	�� �����  �
	�  
F Sig. 

����� ���  �����  �  ����� ���  �����  �  ����� ���  �����  �  

TG  
��*�) ��� ", �"- (" */  

31/51 ± 60/139  61/41 ± 87/135  56/41 ± 80/142  72/23 ± 83/138  60/44 ± 20/153  28/48 ± 47/155  49/0  69/0  

TC 
��*�) ��� ", �"- (" */  

23/28 ± 57/275  22/37 ± 83/250  61/23 ± 57/268  51/29 ± 17/260  40/33 ± 73/276  13/30 ± 63/301  89/2  04/0  

HDL 
��*�) ��� ", �"- (" */  

10/9 ± 20/39  32/9 ± 27/46  99/5 ± 67/38  07/7 ± 60/42  26/7 ± 73/38  78/5 ± 26/33  90/2  04/0  

LDL 
��*�) ��� ", �"- (" */  

69/27 ± 67/128  86/26 ± 33/118  44/24 ± 20/123  99/16 ± 93/117  49/27 ± 20/125  19/22 ± 93/124  15/0  93/0  

TG: Triglyceride; TC: Total cholesterol 
HDL: High-density lipoprotein; LDL: Low-density lipoprotein 

�����  
����  

F Sig. 
����
 �����  ����	�� �����  �
	�  

(���) 1�  49/6 ± 34/49  27/6 ± 20/49  07/7 ± 53/49  129/0  943/0  

� ���) �2 (" �  91/6 ± 97/171  51/4 ± 12/174  81/5 ± 25/175  082/1  364/0  

(�"-��*3) �45  87/7 ± 50/85  89/7 ± 72/85  06/7 ± 60/85  039/0  990/0  

�6"7� �8*93� ":3��; ��*�) (�<*2� ", �"-��*3 /" */  39/3 ± 68/29  92/3 ± 49/30  16/5 ± 71/28  838/0  479/0  
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!"#  

 � ��� 2( ��  M9!� ����C� �(��; � �
 !� �(��;

HDL     ��L�@ 2��[�% �4 ���  .�#  6�� � ����� �4

6!���� �4 ���(  ��B�� - �����k; ���B(��; �  �4  � �� 4

 � ���LDL  89!; �� � ��4�Z� 4�Q(  �(��D�N> ��; �

64 4 8�  ��� A���9 2  (���; ��HB; �   M�9!� �
 !�� �

.�#  64!� � ����� �(  �4 U�; A���DN$ � ��� 2��$  

8���( 8���( �� �L�@ 2��[% ��� 2��[% ���   ����

Marwick  � ����Z�� �)14( �Balducci  � ����Z�� �

)15(  �Dunstan  � ����Z�� �)16(  8��$ 4!��� X������

6��4 3( ��4 4 ����   � ���� 2( ��  M9!� B(��; �

HDL   A����DN$ 2��$ �     8�� /��+� � ������ �4 U��;

 1!� ���(42 �  .4!�Gordon � � ��Z�� �4 X�CT; 

4!� �� �!�\�  ��?   �(���;  �����4  ��� ���  F��� o� 

����O � ������; 6���BB$ ����� u����#  !�; ����D$  �4 

� ����� /�+� 8� ���(4 1!� 2�  8�$  ��� ��� 77  ������ 

���(4 8� /�+� U�Q�  ���4 4  �� f�>��?E;  �(���;  ���� 

���; �>!( �� ��� �$!N> �!�  �������  F��� o�  ����O 

����a������ u����#  !�; ����D$  � �����L� ����) 

� ��D$  �� �4 � ����� /�+� 8� ���(4   1!��2  ���(E;  � 

��4�$ � 4�HB��% ��4 4  8�$  �(���;  ����  ��;��  ��>!( � 

�(��; ��� 3����(  �Z�� �#   8N��#� 8� �  2���$ 

u��#  !�; ��D$  � 4!+H� ���L� ��)  � ���D$   ���� 

- ��?E;  ������4  ���a���% �  �G���T� �4  � ������ 

���(4 8� /�+� 8�� 4  ����)17(.  

�4 8������� � ����@� � � ����Z�� ��?E��; 8 8���d� 

	
�� �4 p) ���� F���� o� ����O 30 4���� 60-50 

8��# /�+� � 8� ���(4 1!� 2 6��QB#  6���  ��#   8�$ 

~(����� ���(  �X���CT; �a������ -����d; ��B�� 4��  ����� 

 ��a���������������TC �TG �HDL �LDL  �VLDL   

)Very-low-density lipoprotein6��> ( ��� 4�!� � 

���� .4!� �(  ~(��� $�@ 
  �) �#   8�$ 	
�� �4 

�p) i'�� 4!+H� B�� �� 4 �4 F�� o� ��O  � ������ 

/�+� 8� ���(4 1!� 2 �  44�>)18(.  

       ~(���� ��� ��L�@ 2��[�% ~(���� ���a(4 �!# 
 

 2��[��%Gordon ) � ����Z�� �17 ����� � (Misra  �

) � ����Z��19   - �����k; � ����� 4�!��� �4 (LDL  �

 1!� ���(4 8� /�+� � ����� �4 U�; A���DN$2   !�D��

2��[% .�#  64!+�  ���Honkola  ) � ���Z�� �20 (

 ��� �Yang ) � ��Z�� �21 � �(��D�N> ��; 2��$ (

LDL     �� ����(4 8�� /��+� � ����� �4  � 1!2    ��?  ���

�(��;    64 4 ����� ��
�� ����     2��[�% �4 8�$ ��� 

   �B�� - ����k; ��(  ��L�@    �8�Q��� �4 � ���4!+� � 4

8���(       � ���� - ����k; 4�!�� �4 ��L�@ 2��[�% ���

LDL    2��[�% ��� �(���D�N> ��; �     6��� ��$y ����

  ���� 4!9!� V/��  � !�� �(�� .�#  64!+� � !"��

2��[% �(  ~(���  ~(��� ����8�����   4�!�� �4 �L�@ �

 �����k��LDL    ���� V/���  8�  � �(��D�N> ��; �

 �# ��� V/��  ��B*�� � �(��; ���
 -�� �-��

8�!�� rB9 � .4 4 �+D� ���[% ���  

2��[% ~(��� �� �L�@ X�CT; ~(���   ����Sigal  �

 � ��Z��)22(  ��� �Castaneda  � ��Z�� �)23(  8$

 �4  � ����k;HDL 	� �> .4!� �&�B; �4 ���4�Z�  

  /��+� � ����� �4 ���^�� -./��  6 ��� 8� &�O

 1!� ���(4 8�2  � ��� 2( ��  .�#  ~( � ���D�LDL 

 2��$ �HDL ������ 2( ��  8� �QB�    � �+N& ����

 ��� � ������� ���(  �4 ��&��'  44���>)24( 
  ��Z( .

W(�� r(4 A�Z�  �(�;  ���(4 8� /�+� 4 ��  �4 ���^��

 1!���2 2����$ � �(����D�N> ����; �4!��� .���� �HDL 

�  ����)25(     ����� -������� 
  �����D� ���B*�� .
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64 4   ��(����D�N> ����; 2( ����  8��$ ���� LDL �TC  �

 2��$HDLFH� � ������ � �� ��� �� !' �(�;  ���

� ���� 8� &��' � +N&  �B())26(    8�$ ��!�0 8�� ]

     �+(�C; 2���$ ���#  6��� 64 4 ����5  ��7�4  �4

 � ���LDL   A��q� � �� .�#  FH� ���D� B���� �G� 
 

1  � ��� �4 2��$ �7�4LDL 2��$ �7/1   ���7�4

����� - �0�"� �      A��+�4 8��  � �������$ S���' ���

 2( ��  �6�/' 8� .4� 41    � ���� �4 ��7�4HDL  �4

        ���� 2���$ 8�� ��QB� �����(4 8�� /��+� � �����3 

&��' � +N& � ����� �4 ��7�4�   4!�)28-27(. 

LDL �� ��� 6� !(4 j���# � ��  ��?   �!N����� 

� 4� 4 i���'�� W(����D; r(
��NZ���# ��;) ��������� 

� �4!�    M�9!� (��HB; 8� 	
�� 8����� �(  �4 8$

.��� �) 2��$ ��  � � !;  8��  8N��#� �  �(���;  ���� 

��� FGB� �� �-�� -�� � � �Z; �M#�B�   �) � ����

���$  � 2����$ 4 4 � 
  
����� �������� ����� ��+N& 

���>!N9 .4�$ ��  �(  8�Z� ���& 89!;  ��#   8�$  ��?  

	
�� � �(��; ��� ��� ��� 2��$ �+D�  ��GNg 

��; �(�D�N>  ��LDL� �C� � ���D�  ��$  ]��#   ���  

�Z�� �#  - �?  ��� ���d� � �9    �+�$�;LDL 

8�� 4  ����)29(.  

HDL m��;) ����) � !�������L) 3���  ��Z���;

;) -��(�L� !(4 �4 �!;����6 �  � 4� 4 (S��' 8$ �( 

  8�$ 4 4 ����� �L�@ 2��[%   ���# ������ HDL 

 ���� 2( �����  ������(  �  �!���0 8����W����&� RCT   

)Randomised controlled trials (� ���k;  �   ����4

���� � �B$  8$RCT 6��*�% FD���Z� 3(   ��#  � 

2B$ � 8$ � ��>�4  � �4�(
 ���C�� ��� � �B$ HDL 

.��      (���9) ���D& 3�( ��#  ��Z��   
  ZO!�$

FD���Z�   �D� ����h    ���� A����@  2���$ A�CHD 

)Coronary heart disease (    ��(  ��� 6�/�' .������ 

HDL    ���� A����@  2��$ �4 ��a(4 u�D@ 2C�

CHD ; X(�0 
  ����� 8$ 4� 4E  �� ���� f> ��? � ���

 2(�D$ LDL � ����  � 2C� �(  ��4.  

8� ��B*�� �G� �  �#�HDL 8(�Q; �  -��!�#� 

����O 4!��9!�  � ��H��D; ��� �4 .���B$  �W��& �HDL 

� �� !; F�C�D� �!0 8� �!D� ��T�  � 
  A���DN$ 

�B$ 8�N"; � �( �� 8�4�+� � 8�# � �   ��l;��%!�^��  ���� 

N�� 3+# 8�  � �+$ ) ���#��30.(  

HDL     � ���@ ���D� �4  � F�H� ���D� 2C� 3(

) � �C� � 4� 4 A���DN$ �C�     � � ��C� 8�� 8�9!; ��� �

��� 2( ����  �(����; -����  �����()31( �4 ����B*�� .

  8��� 8�� �� ) 	� �> �(�BO  	� ��> �    2( ���  (���

HDL ��; � �
� 2��$ �� ��#/%  ���#/% �(�D�N>

 �#  s+;�� ���)32-31  - ����k; �(  ����� �4 8$ (

   �� ���!�D�  ���#�D@ 4!+H� i'��   4!��)33 �28 .(

�N' 
  Z(  @  ����   2( ���  �����HDL 2( ���  � 

����������� ��l;��%!�����^�� F(�������)  
������^��LPL   

)Lipoprotein lipase8��Q��� �4 (   ����� �������� �

�  ����)33(.  

F(��) LPL  �(�+; �4VLDL  8�HDL �?h� �#  

� ���� 2( ����  �������� ��)  {���#HDL-c 2( ����  

� ���(. 
  ���0 ���D��  A����DN$  ���#)   
 �d�D� �;

)LCAT  ���(Lecithin-cholesterol acyltransferase( 

6�/'  ��LDL A����DN$ �  �  8��  - �yHDL   �(��+;

�   ��Z�� .��B$  ��#   2( ���   ��(   F(���)  A�h�D� 

 2( �� HDL ��� 
  �(��;   �����)34( ����� . 64 4 

6�� �#   8$LCAT  � ���� 8�  �4��(
 �4  �\�� 
  

�(��; ��� �
�� 2( ��  8�� 4  �# )35-34(.  

�B*��� �G� 8� � ������ �#�   M+�# �
�� ���
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   ���#  2���$ � ���!�^�� 2( ��      4!�� �4 p��O ����

� ��� -/\'  ��!�)37 -36(   2( ���  8�$ ��!0 8� ]

 ������LPL 8(�Q;   �4 A���D�N> �VLDL   W(��D;  �

� 6�y Vf@ M9!� � �B$ � B�l;��%!^�� ���   .4!��

8�!� 8� 1!L!� �(  ) ��O 4 
�� ��& 4!� � A���DN$

  �� 4!�9� 8�  � (��^��!dD� � 4 
)    8�� 8�$ 4��)HDL 

� �C�B� � �) 2( ��  M+# � 4!�  44�>)37(.  

   2( ���  ���a(4 ����@  �N' �(  �� 6�/'HDL 

 ���!; 2( �� HDL    ������� ����k; % �4 �+$ s#!;

 F(��)LPL  ��� ������ A�+�4 8� ��+$ 
�^�� 2��$ �

�  ����)37( �� A���@  .  U�����Z� 4��  ����  ���a(4 

�q� ��#�D@ 2��$ ���!D�  8$  �; ���k; �4  {��# 

��O ��  ��l;��%!�^�� �  ����  �!��  4��Q(   ��  ���B$ 

� �� !; �4 �(   ���� � f>��?E; 8B��
)38(.  

 2��[% �(  �4B�� �?  � 	
�� � 4 ���� {�# 

LDL  {���# �TC 6������� ������ ����  A�����@  4� 4 


 �� 6 �  - �yLDL .���( ���k; 	
�� 8� �#�% �4  

�4 3( 8DN9 � �B(��; �4 ;�!7  8�$  V��,� 

 �m���   .���  ������  ���Z�   2���$  ��GNg A�����DN$ 

��#/% 4!9� 4� 4 .3( ��BO B(��; � �� !; �GNg 

HDL  � 2( ��  ��4 . - ����k;  4��\��  ����  2( ���  

HDL � 2��$ �4 ��; �(��D�N> � VLDL �(��  8�� 

�N' � 2( � ������  F(���) LPL   �����  8�$  M�9!� 

8(�Q; � ��;  ���#)  A���D�N>  4!�9!� �4 VLDL � 

�4 �8Q��� i'�� 2��$ ��l;��%!^�� � 4!� . ��(   ���  

M9!�  A��C��   A����DN$  ���� 4 
) �  �����^��!d�D� 

4 
�� 8� HDL � 44�>.  

6�/' �� ��(  ������ �
�� 
  X(�0 A��� �4�$ 

LCAT� - �y HDL  � k;8(f � �B$ . �������  ���� 

����  ��  ��� !;  ��GNg  A����DN$  U��; �4  ���#/% � 

W(
!; �) �4 LDL � HDL  � �T; ��?E;  � ��&  ���4 .

���GNg A�����DN$ U���; �4 ����#/% ���� �
� 8���� � � 

F�C���D� 4� 4 � ����Z�  4� 4 ��Z( 
  F��D���Z� ����� 

2��$ A���DN$ U�;  s�#!;  �(���;  ��
 !��  2���$ 

�
� ��� s#!; �(  ; �(���  ��� �4  � ������    8�� /��+�

���(4  1!�2 �4 �(  8�����  ����)39.(  

      8�� /��+� � ������ � ��� �
 !�� �
�� ������

 1!� ���(42 � 4�HB��%      � �4��(
 ��( !�  ��(
 ]4!�

2��[% ��  .4� 4 6 ��� 8� � ����� �(  � ��   ����  ���

       ������� ���B$ �4 �����C� ��
�� ������� ��?E�; ��

 �
��� ��$E; �
 !�   2( ���  8$ ;�!7 8� ]�BB$

HDL   ��!�� ���� 2��$ �MN& 4�ZN�' 4!+H� ��!�

    ���� � �!�� ��B& A��B$ � ���!D�  ��#�D@ 2( �� 

      F�H� ��( !� 
  -/�\' ���C��#  � -���& 2( �� 

  ����� 8� ���(4 8� /�+� � ����� � �� ����C� ������

�  �B())40(.  

8���( �?  �L�@ 2��[% ���   ����& ���g � ��d� - 

     ����(4 8�� /��+� � ������ �4  � �
�� ������ ��Z� 

 1!�2 � ��(E; �(��; .�B$    ��� ����C� � �
 !� ���

   Y���� 2���$ �4 ��+q� 2C� (�HB; 8� U �$   ����

   � 
������ ����� !' 
  ���>!���N9 � 3�����D(/>

������ � �
�� &��' � +N& ���  ����� .�BB$   �!�0

 �L�@ 2��[% �4 8$   �(���; ���� 64 4 ����� �   ����

 � ��� 2( ��  M9!� �
 !� � ����C�HDL  �(  �4

�(��; ��B*�� .�� � �����     �(��HB; 8�� �
 !�� ���

     	
�� �4 ��� .��(4�> U��; A����DN$ 2��$ M9!�

   �4 F��H� �����D� 2��C� �������C� 	
�� � �
 !���

  1!�� ���(4 �4 ���!D�  ����C� A��B$ � ���>!N92 

4 �� ��  ]4� 4 U� �� � FGB� �!0 8� �(�� 	
�� 1!� �

!� W& � ��d� �; 4��> U�Q� .4 
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�$�%��& � �'(�  

 ��(��@ 
  8N�#� �(��    ����Z�� � ���� ����   ����

�   6�Z��� 4 ����[% ������ �(�4    ���� �����; �

8�� � ��Hd7  6�a�� 4     ��(  U��Q�  �4 8�$ � �(�' �

 � �(����C; 8��������7 ��B����� 4 ������Z�� 2��[���% 

 �Z�;� 44�>. 
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Abstract 
Background: In the recent studies, effects of the physical activity and regular exercise in preventing 
and postponing diabetes type 2, increase in insulin sensitivity, and improvement in glucose 
metabolism has been observed. Purpose of this study was to survey the effects of aerobic training and 
resistance training on lipid profile in patients with diabetes type 2.  

Methods: 45 patients with diabetes type 2 were selected by the targeted sampling method and divided 
into two aerobic training, resistance experimental, and control groups. Experimental groups exercised 
for 8 week, 3 sessions per week, each session 45 to 70 minutes. In this period, the control group had 
no regular exercise. In this study, multiple variables like triglyceride (TG), total cholesterol (TC), low-
density lipoprotein (LDL) and high-density lipoprotein (HDL) was measured before and after training 
course. Finally, the results were analyzed using repeated measure test in significance level of 95%. 

Findings: Results of this study showed a significant improvement in TG and HDL levels after aerobic 
training course and meaningful improvement in HDL level after resistance training course. 

Conclusion: Aerobic training course had more effect on improvement of lipid profile rather than 
resistance training course. 
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���A�� ��� ������ 2�4��4=1     2������ "�A ����

���� W4�1 &��-�     ����� ��� 6�%� ���   � l��A �.

��'� 26��'� � �      M��5�� ����%�� ����
� ���� ����

 ��� 64�)6.(  

�     ����� 2���� 	�!m ��"�
 �� �9"� � ��G�    &����

��S 3� �"Q< �� ��
���� 67! >�@
 � �4��4=1  

   ���n`� ��"���( ��� *"+�4   ��
 ������! ������ )8-7 23 .(

*"+4  ���n`���  ����!�E�o� 2 � �p
�&   � ���� �
�"(

*"+4 b����� ���	�	� &��R��-   2��4��4=1 �� *"+4

*��G�4 *�P��� 6'9  	� �� *"+4 ����
 ���� �����'( 

  ����)10-9*"+4 �� �"�! �� .(     �����
 ��E+�a
 ����

    ���`
 ��
�	���4� ;���7���
 � 6��4"1 6��4=��	��,

 ��"a�4�BMSC )Bone marrow stromal cell  ��� (

 ��"�(n`���  ��!��    � ��-��# ��4��4=1 67! 6'9

 ��� ��E�4� ;�A�� 64�)4 22.(  

 �������� 	��q!� ��	���� � ���! &���� ���� ���9"� ����

 ���� �N�� �� d�!	�"�  ����     ������� 2����
� ����

     6�A�	1 M�+��%
 2��� �� �� 	�� ���	A � ���%�

�����  ���G�4 �
� �������1 2 �."/"�0� ���n8   ����

��'� �   �����  ����  ���    �	�
� ����
� *���"+!"�"
 �

�
 ���� �� ���	r   ���� _=� s�P@� &�� � .��

  � ��4��4=1 67! >��	� ���� ;��	, �� �� 64�

 >�@
vitro In   ���'� �."�/"�0� �� ��7a� 2   ����� �

 ���1 	� ���    *"+�4 3�� �B ��� ��    .;������ �������

    d�4��
 >��	�� ���� ;��	�, 2s�P@� &�� �� g��

 ���4��9 6��'9  ���G� ������ � 6��7! 2��  &�����

 � �4��4=1vitro In     6�'9 ��S"�# Z��
 ��	�

 ���� B�	� 64� �"� ���.  

��� 	
  

�G� ���� � 67! 2���4��9 6'9  �4��4=1 &���  ��

*"+4 �����  3�� ���   ���%�    ��?�@
 �"�A ��PBMCs 

)Peripheral blood mononuclear cells(2   ��� 6�E�

�� 2�"�4���%!�� �� h1    ���+( ���� ���%!�� 	, �"A

���� �� hi4 .���� ���4��9 2���! ��t"%!"�    ����

  � h�����4�"+, u����� ����� ����8�N��! *�����"+!"�"
  

 ����G�� ����4 �"���G/� v����4� 	����PerCp-45CD 2

448Alexa flour-19CD  �PE-38CD  u��� 
� ��� �

 h1 .������
� �� �4��4=1 2��"�� ���4   ����
 �� ��

 	��4*"+4 �� 3� ���%� �   _�� ��� �"�A �FACS 

)Fluorescence-activated cell sorting  ����4��9 (

 �� h1 .����10   *"+�4 �"�Q< � 67! ���   ����

      � ��4��4=1 �"�� ����� 2��"a��4� ��`
 ��
�	�4�

  O��!�� >4"� ��� ���� �. ���� &��R��RT-PCR 

)Reverse transcription polymerase chain 

reaction�	� �4�	� �"
 (.6,	8 � 

������ �	
��� �  ���� ��� ����   ���� �� ����

����������� ��  

  �� � w��a��� d+#�� ��"�( �� �	,� �� ���-���  ��� 

     O�a�) ����! &�%!�� ��� hi4 .�� ��,	8 	E] M	4

     .����� ����%!�� (��	��� �"��4�1 "���%�� �"�4���%!��  

6 '� M	4 �	,� �� ����� 2�"�4���%!�� �� h1 ���  ���

     &��%!"� ��]�^�A� ����S� 6��! �� ��E�4� �� � ��

 6!	�) ���!IBL ���� 	��� 2(    ����! ��]�^�A� ���

    	�� ��	�� �"��4���%!�� �� h1 M	4 � 	E] M	4 �

������ 	,     Z���E� ��! �	�, 2���
 &�� � .�� �	�8

 ���� 	���   �� �"��4���%!�� �� h1 � ��� M	4 � ���

 .�� w�a��� 2"� 	�7�� �� h1 ;7� ��� � &��R��

  "�9"
 �4��4=1 �]� &��-� 6'9 2�"�4���%!��
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      ��/���� � ��� ���,	8 �"�A 	�, �� 2�?�@
 �"A �

     ��G��4 >�4"� ��
�! �"�A ��� 	�� �	�
"���4"+, 

Caliber FACS "9"
    � �	�
"����4"+, O�a� �

��07��N1 �  *"+�4      ������ ��G�7��N1 ������ ����

.�� M�5�� 

 ������ !"#��$� �%�&' ��( �� 

   2�"��4���%!�� �� h�1 ;�E� ���10  ��+�
    � �"�A 	���/

Vacutainer  ����< Ethylenediaminetetraacetic acid 

)EDTA) ( 6!	�BD (x�9 ���   6��%� ��� � �� �

1:1  ��PBS/EDTA )Ethylenediaminetetraacetic 

acid/Phosphate buffered saline hi4 2�� s��� (

 6�%� ��1:2  �� ."E�	���4 .�� �P��
 *"0��, ��� 	�

�� g 400 ��  Z�
30     M��5�� {��"� ����� � �P��

��S .��      *"0���, � ���4=1 ����
 �	�
 �� Z"0�,�� �

  ��� � �� ����	�PBS/EDTA    � .��� �� "�7�%�

  � �����]�< �/"+����4 w"����4� 26������'� RPMI   

)Roswell Park memorial institute ( ��� �
�!   6�/�<

*"+4 _���� �� h1 .�
�� �"�%��i4"4   ��]� 2��

�� �"��� ������ ����� ����  ������ hi��4 .���� |a��7


 �����  ���G�� �����PerCp-45CD 2448Alexaflou-

19CD  �PE-38CD  "+��4 ���� *   .������ �,���r� ����

��"��  Z�
 �� ��30     ���
 � � �0����� � ��P��4 

�9� � ����4  �	8� ����'G� � "7�%� �� h1 .���

��� ���� gn< 2��,��� *�^�� ��� *"+4  _�� ��� �� 

FACS  ��G����������4 �� ��E����������4� �����������   

Cell Sorter BD FACS Aria II  6���+1 �96 

���A  ��Sort .����  

#��$�!" �)����* � +,�  

 ���4��4=1  ������ ����9 ������  _�� �����FACS 

)Fluorescent activated cell sorting  6��+1 � 2(

96 ���A  >�@
 � � ��RPMI   3�� ��� 	� 2�
�!

    � ���� �� ��! ��"a��4� �`
 ��
�	�4� *"+4 ��S

 6�+196 ���A   �� 6�7! 2��"� ��� �� ��	� ��

��
� 6'9 .����  �`
 ;�7���
 ����� *"+4 ���4

  *"+��4 ����"@� �� h��1 2��"a���4�   3����� �� ����

*"+4  ���9� ����� 2����� ��G7��N1 ����� ��� ��

*"+4 �� �� ���
� �� ����� 	�q0� ��     ���< ��!90 

   ������� *�`��� �� 3�4=, B?4 �]�.    ��� hi�4

  �� h�1 � ��9 34=, B?4 �� &�%i�	� �� ��E�4�

 6�+1 � _����96  ����A    .����� �� 6�7! 2��

 6�n8 �� h110  O�!�� 2�4��4=1 67! �� ���

RT-PCR    ����]�^�A� 	������	1 �� ��E����4� ����� 

���������<  ��	������5�� 	������`�
 � &�G������4 VH  

)Variable heavy chain(   �����     .��� M��5�� ����

 �"C�
 &�� ��	� �����RNA    6��! �� ��E��4� �� M��

 6!	�Signosis �4��4=1 ��    � ��� \�	a��4� ��

6�"��� O�!��  6�! �� ��E�4� �� v"0-
 ���	�

 �����4cDNA )Complementary DNA 6!	��� (

M�5�� ����
	, ��<�� 	�q0� 6'9 .��  ���� &�G�4 �

 2���cDNA  O�!�� � "G/� ��"�( �� ��� ��A�4

PCR  M���5�� >��	��� .6��,	8 ��	��� ��E���4� �"��


 *���9 � O�!��1  �2 64� ��� |a7
.  

 
���	 	
  

 � �����S� O����
�� �� ����
� 6��4 ���� }������ v���4� 	���

    	�� 2���� ����%!�� �	,� �! �� |a7
 �	�
"���4"+,

!   ��5��� &��� .����� &%!�� �� 6�%� ����E�
 W4�1 M��

   	������ g=����A� ����! ����� |a���7
 ������
�IgG 

)Immunoglobulin G (  � ���� M	4 � ���! �]�^�A�

 *��9) �� ���5�4 �	,� �"�4���%!�� �� �-�3.(  
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 -�� 1 �/�� 0)�* .RT-PCR )Reverse transcription polymerase chain reaction3� +4  ( 6��%7 �8VH   

)Variable heavy chain(  

��	� �	� Taq 2x master mix Total O2H Templet (cDNA)  
VH Primers 

IgG VH  

���*�  x1  lµ 25  lµ 5/7  lµ 3  mM4/0 mM4/0  

IgG: Immunoglobulin G; cDNA: Complementary DNA 

 
 -�� 2 �)�'� 0)�* .RT-PCR )Reverse transcription polymerase chain reaction 6��%7 �83� +4  (VH 

)Variable heavy chain( 

���� �����  �����  �	��  	��  

35Cycle  Denature  30 (�-��.)  ˚C 94  

Annealing 30 (�-��.) ˚C 62  

Extension  1 (�*-0�) ˚C 72  

Final Extention  5 (�*-0�)  ˚C 72 

 
 -�� 3;<��� . �  ��� =���� +4  �>)?�=���� @)A>� �� ��� � #B7 C�	
��� ��/� �� 

������  � !"#  $%  
Tetanus IgG titer )IU/ml(  

�� � ()���  
$!*�� �� +,-  $!*�� �� ��.  

1  �1 26  3/3  7/3  4/0 

2  �"� 40  5/0  5/16  0/16  

3  �"� 23  5/4  0/10  5/5 

4  �1 25  7/3  0/8  7/4 

IgG: Immunoglobulin G 
 

 
 #3*1.  A���$������ ���� � �� ��� =���� +4  �A��IU/ml 

 
 �0�) ������4� ��"�� v�4� 	�1 �� �9"� �� � (

   6��� � ����S� O�!�� �� �]�< }����500⁄1   2M	�4

 	��� g=�A�IgG  �� d+#�� �	,� � ���! �]�^�A�

IU/mL 3/0  ����IU/mL 16  �� .6��4� �"��� Z����E�


���
  �! �	, 2���+#����	�7�&     ����
 	���� g=��A�

     ��"��( ��� 26��� �"��4���%!�� �� h1 � 	E] M	4

���� �4��4=1 �   ����� 	��� .�� ��,	8 	C� �   ����

 ��< �� �"A �IU/ml 5/16    ��� ��! �� |a7


 6!	� ���S� 6�! � "9"
 Z�(=#� �� �9"�IBL 2

  � ���4��
 ����%� ����� W4�1 �� ��7�   &���R�� .6�4

��"�� �	�
"���4"+, ��/��� }����   � &���� 	, �"A �

�4��4=1 ����
 �! � ��7� ;�E� � ;7� ���  �! ��

    �@?��4 |A���� ���4 ����
���45CD 219CD  �

38CD   ��
 ����� "A B?4 � ��    ���< 2����!3/0 

 �0�) 64� �]�2.( 

   ��4��4=1 �"��4���%!�� �� h�1 ;�E� ���   �� ���
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9 	��4 ���
6�-�   6��+1 � � ���4��9 �/"+4 ���

96 ���A *"+4 �� ��� ����"1 ��    ��`
 ��
�	��4� ���

 2��"a���4�Sort   6���n8 �� h��1 .������10  �� ���

;� ��7!  ��4��4=1    *"+�4 ��� ���   ����BMSC  ��� 2

 \�	a�4� �������	, d��	�RNA  6A��4 2cDNA  �

 O���!�� 6����'� �PCR  �����	���	1 �� ��E���4� ����

�� �]�^�A���<  �VH �� ��� 	�    � .��� M��5�� ��

�5���  O�!�� M�5�� �PCR  ��� 	�Total cDNA  ��

 ��4��4=1 �� ��
� 64   ��-?� 2��� � VH    *"�# ���  

 bp 400  �0�) �� 	�q0�3(.  

  

  
 #3*2;<��� . � �� #D�E �F��� >�G�� ;<��� ���� � ����� >�G��� ��<�� +4  .��'��)���	/ ��H ;��$� �� #D�E �  I)���>)� �

 �����G���J ���� � � -���SSC )Side scatter( F����� � � FSC )Forward scatter+��$  (  C+���G���J ��H

������ �����K�G +��$  � �* >)�$�' L)�3) �� +���K�G � +�����'  +��$  ���' �� �� �� M" .�)�J+45CD )3FL C(

-�	� �� ����$   ��'>$H ���� ;� �H19CD )1FL � (38CD )2FL�' ��,� �A ( .���* S�,' C�����  

1000    800      600     400       200      0  
PSC-H 

104        103          102          101         100  

FL3-H 

104              103                 102                101               100  

FL1-H 

1000  

800  

600  

400  

200  

0 

1000  

800  

600  

400  

200  

0 

104  

103  

102  

101  

100 

Lymphocyte 

CD45positive 

CD19 positive CD38 high 

CD19 positive CD38 low 

Region  %Gated 
Lymphocyte  ٠٠/١٠٠  
CD45positive  ٠٠/١٠٠  
CD19 pos CD38 low ٩٩/�  
CD19 pos CD38 high ٣٣/٠  

Quad %Gated 
UL ٠٠/٣�  
UR �٣/�  
LL ��/�٣  
LR ٠�/�  
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 #3*3;<��� �A�/��3G� )�T� .  �RT-PCR  

)Reverse transcription polymerase chain reaction( 

3� +4  6��%7 �8VH )Variable heavy chain(  

 U)�A1L��,� .  Kb 1.  U)�A2 -�T&' .PCR  �� 

 $)�"1VH  

  

 ���� �. �! &�� �� �9"� ��    ���a
 �� ����RNA 

�4��4=1      ��� ��! ��� |a�7
 264� ��,�� 	�q0� ��

    � � O��N�1 &��� � ���� ;��	, >��	� �� ��E�4�

;� Z�"]   *"+�4 ��� �4��4=1 ��7!  ��� �BMSC 

�
 �4��4=1 ��"� �� ��    ��� 3�� �� O��� Z�
 ��	�

)10  >���@
 � (���In vitro   .6���� ���G� ������

 ������	, 2Z���
 &���� � ���! ���� |a��7
 &����R��  

    ������ �. ������ 2���5��� � � ���%�"���  � �����

�4��4=1 .64� ��� M�5�� ��  

  

/0.  

�."/"�0� ��'� ���  ���� � ��� ���    �"�# ��� ���
�

!O�1 *�< � 2���%�� �
�    ����4��9 6��4 �� ���

 ���� �.   *"+�4 3� �� ���B  B��	�   �����!   ����� �

 �
 ���   2_�� &��� � ���	r �<�	
 �� �0� .����

     ��� ���f Z��
 ��	�� ��4��4=1 67! �@
 ��>   

In vitro �
   .�����  ��4��4=1     �� ��+<	
 &�	�A� ���

*"+4 �����   ���B    "�A �"�# �� � ���%�   "�A ���

 ���� 	�q0� � ;�%P�    	��q0� .��"����  ���    ����
� ��'��

      � ��! ��f �� �����
 2��"�� ;�A��� �! 64� &0�


�
 ~�E�� �
"+�
 �i��/"
 ������  "9� �� &��R�� .��,�

�4��4=1 �! &��     >��	�� � ��S"�# Z��
 ��	� �� 

In vivo �
 ����    6�7! Z�"�] � 2����
 �@
 ��>  

In vitro  3� �� O����� ���� ��� ����
 )10 24.(  

  >���@
 � ���4��4=1 &����� ���G� ������ 6��'9  

In vitro &�!"��4 "9� 2     �8���� >��@
 � ��! ����

 �� ������
 ������ � ���E< d��9"
 ���4��4=1 ���-��#

�
 O��N1 � .64� ���	r ���%� 2��	8  � �! ����

���
� �  �����G�  &���    26�4� ���� M�5�� �4��4=1

&�!"��4 �� �G� ���� ��	� M�S �  ��4��4=1 &���   ���

_�� ��   ���S 3�� ��� 	� 67! ����
 �E+�a
 ���  �

  2��"a��4� �`
 ��
�	�4� 264"1 64=��	��,PBMC 

  �� ��E���4� ���� ���� �Condition medium  �� ���]�<

 67!�� �� ��� &�
p� ) ���11.(  

O��N1 �� �A	� �  ���M�5��   ����   �� ����6-IL 

9 d�!	�"� ���� 6'�G�   &����    ��E��4� ��4��4=1

 6��4� �����)12*"+��4 �� O��N��1 &���� � .(  �����

   �����! ���n`� *"+4 ��"�( �� ��"a�4� �`
 ��
�	�4�

  ��5�� >��	� �! � ��7� �]�< }���� � �� ��E�4�

      ��� ��4��4=1 6�7! 6�'9 2O��N�1 &�� � ���

 Z�
10  >�@
 � ���In vitro �
 d4��
 .����  

����R�� ���G�� ���4 �"��G/� ���! ���� |a��7
 &

 �@?��4 ���	G����7� v���4� 	��� h����4�"+,45CD 2

19CD  �38CD  ���4��9 6'9 O��N1 &�� � �!

   ��! ����
� ��	� 26,	8 ��	� ��E�4� �"
 �4��4=1

   ���4��
 �"�G/� 2���� �?�@
 �"A 2�4��4=1 x��


 O��N1 � �"
 &�� .64�M�5��  ���  >4"�Meijer 
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Abstract 
Background: Single B cell antibody technology is a novel strategy to make human monoclonal 
antibody (mAb). Its main part is long-term culture of primary plasma cells (PC) to secrete antibody. 
PC survival in bone marrow is related to environmental signals, which should supply using a feeder 
cell monolayer during in-vitro culture of PCs. It seems that among different kinds of feeder cells, bone 
marrow stromal cells (BMSCs) are the best. The aim of this study was isolation of antibody secreting 
plasma cells from peripheral blood and surviving them during in-vitro culture.  

Methods: After tetanus vaccination, Ig concentrations of serum samples were titrated using enzyme-
linked immunosorbent assay (ELISA) method. Isolated peripheral blood mononuclear cells (PBMCs) 
of vaccinated donor were stained with three fluorescent anti CD38, anti CD19 and anti CD45 
antibodies. Stained plasma cells were sorted into 96 wells using fluorescence-activated cell sorting 
(FACS) and cultured with BMSCs as feeder cell. After 10 days, in order to determine plasma cell 
survival, total RNA were extracted from plasma cells and reverse transcription polymerase chain 
reaction (RT-PCR) method was performed using antibody specific primers. 

Findings: 7 days after vaccination, the serum antibody titration of donor was 16 IU/ml, which 
confirmed provoking a good immune response against tetanus vaccination. Flow analysis of peripheral 
blood sample on seventh day showed the presence of 0.3% plasma cells in PBMCs. Using RT-PCR 
with primers specific for antibody gene, the amplification of a variable heavy chain (VH) gene 
segment with the size of 400 bp was done; this confirmed the plasma cells survival and antibody gene 
expression during co-culture with BMSCs. 

Conclusion: The main result of this project was finding suitable pattern to isolate and survive plasma 
cells during 10 days in-vitro culture. Therefore, a part of single B cell antibody technology was 
established. Some of the results consist of percentage of plasma cells in PBMCs and the size of VH 
segment are in agreement with previous studies. 

Keywords: Human monoclonal antibody, Plasma cell, Bone marrow stromal cell, Fluorescence-
activated cell sorting (FACS), Co-culture 

 
Citation: Bazzaz M, Fallah-Mehrabadi J, Mahdavi M, Zeinoddini M. Isolation of Peripheral Blood 
Plasma Cells and Co-Culture with Bone Marrow Stromal Cells in Order to Long-Term Culture. 
J Isfahan Med Sch 2014; 32(282): 534-43 

 

Original Article 



 

  

1- ������	 
������ � �����  ���������
����� �  �������� ���� !�"# ����� $%&����� �$%&�  ��	� ��'����� ��
����� ����(# )��
*& ���  �)��
*& �

�� ���� ����� !�"# ���*& 
%*�� +��,� �+��*-  

2- ��� ���,����� /	���- �0��1� �
����� � ������ +��,� �$%&��� �$%&��� ����� !�"# �� ���� 

3- ���(%& 345�� �+��  6�4#� ��7 +�� ���  �������
����� � ������  �$%&��� ����� !�"# �� ���� �$%&���+��,�  

4- ��� ���,�����  �0��1�9%��:� �
����� � ������ +��,� �$%&��� �$%&��� ����� !�"# �� ���� 

������� 	
��� : ���� ��	
 ���  Email: feiziiraj@yahoo.com  

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /282���� /  !� ���"# 1393 544 

������ �	
�� �	���� ����   :������ 	���
30/10/1392  

�� ���   ���
/��� �282 ��� � �!/���"#  ��1393   :���� 	���
25/1/1393 

 

�� �����	�
��� ���
 �	�� �� �	����������� ����  

  
����������	 ���1�  �������� ����2������� ���� ���� �3��� 	 !"#� ���� �4  

  
  

�����  

:����� 	
�� ��� ��� � ���� ������ ����� �� �� ���!  "#� #�$�� $� % �� ���! &�'
(� )*��� $�  '+�, -. $�.�" � ��!�! �� - #.�/ ��'
 �� ���!

0�1!�2� �( 	�� $��� 3� $��� 4
. �� 5� - 6����� $�  " - 	��7�8� 6��/ 6��� - 6� '9� $� ). #(� ��:.  

���� �����:  )���9 $���,40 3<,�� �, 3=�� � 5 3=�� �  �$�&�  � ��, � � 3>/� . �:?! 3, ��$�, @#. 4(� )A 3� ��,. 3C(�>. �� �! $���, � 

! 	D/ )C�=�,#(#��� ).�'�'
�� 	�"� �����  E�F �� #>, $���, � �G�! .	5 H $� % ).�'�"� ���! )*� / E�F 	I" ).��F ):�D�, �, - #: )*� /

	:�� 3.��� ?��. 

����� :����  $��� 0�1!�2� �( �� ���! ��'
�� - #.�/ � ��!�! $�.�"7�8� - J�9 +C. �, 0�9K 	�� 3'9�C:��. 6L  ��M"  0DN. �$� �, 0�:

).  O)5� H���� .#:�,MRI )Magnetic resonance imaging - (CT-scan )Computerized tomography ( )*� / �� EN% R�S+" 3,

 .#CC� ). ���/�, )>T% R�S+" - 	�� ),�S'�� 6�.$� )*�  ). )��:�'
������(� - �U�=�'
�� #:�,.  

:����� �����  �! O�� ���! 	
��!��C���. O� ��  

  

!�"��: O�'�, 6�H�����ND: V (� )W�5X��( )Y�Z: O�#D. ���#�[ O. �� #�$�%������& �'�� ���� (� ������)��*��� ���� . 3�\.

 6�DZ[� )�:?! #�+���1393 ]32 )282 :(549-544  

  

�����  

   ���������	 
������� � ������� ����	����	 ��������  

)Papillary cystic and solid tumor of pancreas (

 ��� �����   ����� ��� ��������	� � �� �    �� ��	 �!�"���

�� ) �#��1.( &��  ���'  �()�� �    *����� +� �������	

 
�,�� -��.!� �� ��� �    /��� � �0���� �� ���1�� 

����� ���2 ������	 ��3 �� . /��!4� 5  &��� �� �   ��'

 &�67 8����9�' �� �   ���3 ��� �9����   )������:;�

  �����< ����2 �=� &>� )2(.    ��� @�4 ��A *���# ��

�	��� �� ������	  �' ���024 �C�� �� �#�� )3(.  

����	�	 �����  � �����
���  ������	  ���� �����

E(�� F����G   /��( ��1959   ��# J��C�� �   +� ���!�

350  .&(� )�# L��F< /�0 �� �� 8M ����  ������ � �

 � &(� ���� �� ���G� � 8����� ��N�O�   8����"� ��

�� P� 8��� 8��+ � .�'�  8���!��   ���3 ���   ��� /��!4�

67��  �� ��� ���  � Q���# ����	 ����0� R��S� Q:T��� Q

�	�� �	��� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /282  !� ���� /���"# 1393 545 

�� �����	�
��� ���
�������� ���� ����������	 ��� % ��&�'�( 

&!2  ��� �4���� Q�# ���2�G ��'   .��99�90   ��C��

���� U�V��1� 8����+ �� 8�����!��  �� � �9���' &���67

�9 �4� � �� &G�  �2�W�� ��3 �� �� F�G  ��#  �'��=� .��

� 8M4�� P� /�.� �<��	 �  ���A +� � �'� )4(.  

4 �A �S�� XY�� &�� ������	 ���� @�&(� 

 ���� )��� � �������!�� �� �  �Z����( ����� ���� ����# � 

�� &�������	 �9#��[  &��� �� ���0 ��   )���( ���'5 

N�O� ��3 �� �� J1� ����G� �� � �2�W��   ��� ����<

�Z��( +� �� ��#��� ������	 ���!��    @��\V1� � ����

8M ������� ����\�  � �G��<������( �� ����'CT-scan 

)Computerized tomography (  � �����( ��T����#

&�� L�" ��' �#�� �� Q�" )5.(  

&��       ����� ����� �������	 ��Z�Z0 ���W9� ��'

�9�'. U�V1�   @�4 ��A �� � �2���G� ��'5  ]���, 

 F��;����  )����     &��� 8���� ����� .����   ���������	� ���'

L�"  Q��"  �������	5      @��763� 8���� F�,��� R����

�� ����� �9��+ � C�\" N(�9� 8���� � �9���� @��

M8 �� �'  .�#���3 /�( ��"� ��'5    +� )��W��(� ] �F�G�

L��  ������� ���\� ����'   ] �F��G� NT��( ���4^Z�

&���� U�V��1� � 
��,�� ����'  &���67 8�����

&�� �S�� .&(� )�# ������	 ��'    8���� �������	

 �9���' &���67����� 5  )�Z����� � ������� � 8M  �� ���'

 � �!�"���� 8����(����W����&���������	 ����_ � ��� 5 

 )��>� �       )���`�	 �� @�4 ��A �� � ��� ����"�� �� )��  

&(� )2.(  

��<   Q���:� ��O ������	 ���� @�4 �A �S�� �,

�9�'��� 5 ��  ��3 �� @�4 �A � � �� ���"�� �� 8�9�

�����������	 +� a �#     ����������	 ���=� ��b��� ���'- 

/�� � �  � ��������d�  ��W��(� �����������	  )��# )

&(� )6(.  

�����  

��� �67 F�����  &��(� ����!� )�;��1 ��+M �� 5�9������ Q

 ] �F��G�+6����M  5Q����� ]'���� 5f���(+�����(��� 5

���9�g���	 5�!��<�.�' ��G� h�� 5 +��.��  +�.���W�G 5

A  ����������. ��  ] �F�������G� 58��������"LDH   

)Lactate dehydrogenase ()��� � � 8���"  ������

.�#�� ��#��   f��( +6��M N��O�  ����)  �!' ��� ��1(  ��

h�� &�������	 �   ���0 &��������	 �� i�\" ��) &(

(����WC. 3-2   5���0 &�������	 *��# +� �4� &7�(

 ] �FG� +6��M ���   ����  +� ��4� � 10-3    ��0 ��� +��

�4�T3 �� �� ���<.  a �� � ����� +6��M�2�WC   ���!�

.�9#�� h�� ���1�� 8��+ @�� � 8�F�� �� &(� 

 �'�<j���F �� ��� ��(� 5 �G��<�� ���   5Q��#

CT-scan  �  �G��<����(    �	���(���M � )��4!��+��

� ��W�� �#��.  

��	
�  

Q(6	�g�    ��� �h��� ��  )���� � ����� 
���� ��' � 

   ���=9� ��� .�9�' �!�"�� �� k��1� ���� 5Q=9���

      5R��!7 +� R�T2 �!�"��� U�V�1� &�:� �� L6��  

     +� )��W������(� ������� �� &������� a �������EUS   

)Endoscopic ultrasound�� (    � ���!� )��.�(M 8���

&�� .��� ���2 �(��� &>� �>� ��'  l���O a �� ��

    8b ����M �h��� � ���Z� � +6��M �� �	 m^( �� )��!'

R!�>� �!�"�� ���� 
��b� �T�� �9�(���   .�9��' ��

 ��� F�� )�# )��.(M a �� 
 b�����( �(���   �� ������

       .����< f��_�� U�V�1� ��� 8���(� ��� 
!� &:�

    ����< ��' ��� ����C �� ������	 
���� @�4 �A

 �� �^��� �� ����;� � �� 5����� �� 8��� Q�"�� R����	

    ���' 8���� n���" .����# n��" �  Q�(6	�g�   ���'

     L��" ��=� ��� ��� �������	 
���� 
,��   Q��"



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /282 /� ��� !� ���"# 1393 546 

�� �����	�
��� ���
�������� ���� ����������	 ��� ��&�'�( % 

����      +� )��W���(� .&��(� �T��(�9� ����� �� 5�9��(�

  �� 8�����!�� �����< ��� � �� R��!7 ����0 �G��<�����(

 � ������	 ��C� ���_� �� 8���(� ���C +� X�9���

R�# � /���G ���<�� ��W� R!7 /�T�� � .�#��  

   8���� ��  �� j��(���	h �� /�� � �����������	

 ��� /�>3 lW0      f� �� ��� ���4 ��A ����� �� ������

  ����� �� .���< ���2 )��W�(� ���� 5����� ���2 ������	

     8����+� ����� �� ����� ��(���( �� ���_� ��T:� ��

    ���4 ��A ����� �� 5j���(���	h 
!� �� ������	

�    8���� ���� ��� +� RT2 � �� 5����� �!�"�� R����	 �

 @�4 ���A .&��� ����� ���� �� f+h o�����0� L�� ��� �

      F��;���� ]���, 5�������	 ��( �� 
�,�� 
����

����       ����� � p���� � q�����7 R����� ���� .�9��#��

    ]��	 @�4 ��A ��� 8���!�� �� 5��������d����������	

 ����� �� 5�9���(�� ��������M &���� ���9��!' Q�"����

��X��^� 5������ �=G�>� �0�  �( 8���+� .&(� ��

    ��� �4 ��A ��� �42��� �� 5f����d� lW0 �� ������	

&(� f����d�  )����>� �=� �� � �#�� )���� �+���� � 

�� ���'�� &(� ��!� 5�#�� ��#�� �\V1�   ���^"

) �#��7.(  

  

���� 	�
��  

 Q��" ��!��40 ���(  +� �� ��� ��5     ���,� ]��	 /��(

 ��� �( /�      
�#F	 ��� ��'��� @��� �� � �3 �� ���

��� )��� �4���� [���  �� � �� ��� ��G��� ���T:�   �� ���

��"� �(���5 )��� ��     ���!�� .��# J�1� ������	 ��

�Z��(     � *��:� 5���+ 58+� ]'��� 5Q��# ��� +� ��

   ������ Q� 67 @�� � � �� ��!�� .&#��� �� s��W�(�

�� � J4A 5+�� � N� 5�#���<  5����0  ���   5� �:��#�

/�:(� �  &(�T  ������ .&#��� F�� �    �:���� R���2

] ��+M �� ��' ���9������	 ���� ��!�� .&#���  

 �����2 ���;� � Q���# +� �G��<�����( &��>� ����!��

)��� � �\� �� &G�< �  ���� �� 
����  ��� &T�� 

19� �� ����� �  ��"�� ����( ]V� 8��� � J �tu 

Z� ��4�� �� ������	 f� +� �T �44 × 38 × 36 ����  ���� 

�!A �� .�# )�'�1�5 )��� +� �� �\�   
����� ��'

�# )�'�1� ��!�� x, 8��!V� �� ���� 5   ��10� � ��(� 

 �9;� � �!�#�4�T3 ���# L��F<  R�#)1(.  

  

  

  

  

  
 ��1
���� ��� � �� ��������� ��� � .  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /282  !� ���� /���"# 1393 547 

�� �����	�
��� ���
�������� ���� ����������	 ��� % ��&�'�( 

 ��CT-scan     �� � ����� F��� ��!�� +� )�# f�_��

�� u� )��� .� ��<  

��" #��  

 )����M +� �4� 5���!7 �#�:�� &>� ��!��    ��� �+��(

 &>� � �# +�� Q�# 5y�� �h�� E(� E" 8� F��

 �������������	 -.��( .&��G�< �����2 ���0��� R��!7

    ����� /��>3 l�W0 �� )��!' (&�� R��#) /�� �

.�# f�_�� ��!��   

  

��  

Fiamingo  8����!' �   Q���" 
� 26     
�  ��� ����(

 ��W9� &��  ��Z�Z0 �   )��# )�'��1��� CT-scan � 

MRI )Magnetic resonance imaging �� (  L��F�<

 �� ��� ���   )��W0 
��     ����2 �������	 ��( �� � ��

 &��#���  � )��� L���� �� &���� ���0��� R��!7 ����

��������	- b�   L�� ��� j��� ����(��bRoux-en-Y 

��� f�_�� )8.(  

Cioffi  8����!' �  Q���"22  ����(  �� ���   &���

67&�     @����_� �� � �������	 ��( �� ��Z�Z0 ��� 

IVC )Inferior vena cava(  5����W��C &��"�� 5

���� � f����d� � ��!� L��F< �� &(��.   &��� ��

  ��� ��!� R!7 
�	��(�����	h 8��(�g����� &>� ��

�A��7 ��!�� ���;�	 /�( 
  +� �4�  &�#��� �� )9 .(

 �� L��F��<Caillot 58������!' �  Q����"34 �����(  ��

 �� �# L��F<     �������	 f� �� p�F�� &��� 
� 

 � &#��)��� 
  �� �     )���!� ��4���� &��67 8���

 ���    /��>3 l�W0 ��� a�(� �����������	 /�� � �� �

&G�< ���2 8���� &>� )10.(  

�4��^� � Carboni  8����!' �30    ��� 6��T� ��!��

   �2 ��(��� ����� �� ������	 ���� Q(6	�g���� ���. 

 �4��^� ���� ���G� �9( ��;����63  � /�(63   ��C��

8M  ����4� � � +� .����� 8+ �'5 40    8����!�� +� ��C��

&�67  � ����� ���29    R�!7 &�>� F�� 8���!�� +� �W�

 .����� ��G�< ���2 �0��� ��� � p�� ��5/6  ��C��5 

 *��#   �� R�!7 +� -�	41      R�!7 ��� +���� � ��C��

 �� ����_� ���0���5/6  L��F��< 8�����!�� +� ���C��

� ��< )11.(  

 
��  ��������	 
�����( � ������ ����	���	 �������

 ���� Q(6	�g� N��O� �  L��"    �19� ��� Q��"u   ��"�9�#��

&(�. 8M �'�=�      �'��=� F��� �'��< � Q��# Q:T� ��� ��

   /��T�� ��� ���0    ��� Q��# �������    5�G��<����( .��#��  

CT-scan  �MRI      
�!� ��0��� +� R�T2 U�V�1� ��

��  .�99���0��5  �4^2 U�V1� � &(� ���V��� 8����

��  �!�#���'���! � � �b�����'�� f�_�� .���< 

  

��
���� � ����  

� ��  +� ���(�8�9����   �!3��G ���� 8��(��!�� f��>�

 ������2 � ��1� R�������  �!�Q� .  

 

  

References 

1. Petrakis I, Vrachassotakis N, Kogerakis N, 
Hatzidakis A, Zoras O, Chalkiadakis G. Solid 
pseudopapillary neoplasm of the pancreas: 
report of a case after a 10-year follow-up and 
review of the literature. Pancreatology 2001; 
1(2): 123-8. 

2. Ostadian N, Mirrokni SM, Noorzadeh M. 
Enucleation of a large true cyst in the head of 
pancreas instead of Whipple procedure in an 8-
year old boy: a case report. Tehran Univ Med J 
2011; 68(11): 686-90. [In Persian]. 

3. Kimura W, Nagai H, Kuroda A, Muto T, Esaki 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /282 /� ��� !� ���"# 1393 548 

�� �����	�
��� ���
�������� ���� ����������	 ��� ��&�'�( % 

Y. Analysis of small cystic lesions of the 
pancreas. Int J Pancreatol 1995; 18(3): 197-206. 

4. Hormozdi M, Rakhshani N, Sedighi A, Atef 
vahid A, Eram Sh. Solid and cystic papillary 
epithelial neoplasm of pancreas: the report of 2 
cases. Razi j Med Sci 2006: 13 (50): 205-8.  
[In Persian]. 

5. Bergin D, Ho LM, Jowell PS, Pappas TN, 
Paulson EK. Simple pancreatic cysts: CT and 
endosonographic appearances. AJR Am J 
Roentgenol 2002; 178(4): 837-40. 

6. Tien YW, Hu RH, Hung JS, Wang HP, Lee PH. 
Noninvasive pancreatic cystic neoplasms can be 
safely and effectively treated by limited 
pancreatectomy. Ann Surg Oncol 2008; 15(1): 
193-8. 

7. Brunicardi FC, Andersen DK, Billiar TR, Dunn 
DL, Hunter JG, Pollock RE. Schwartz's 

principles of surgery. 8th ed. New York, NY: 
McGraw-Hill; 2005. 

8. Fiamingo P, Veroux M, Gringeri E, Mencarelli 
R, Veroux P, Madia C, et al. True solitary 
pancreatic cyst in an adult: report of a case. 
Surg Today 2005; 35(11): 979-83. 

9. Cioffi U, De Simone M, Santambrogio R, Fortis 
D, Ferrero S, Ciulla MM, et al. Laparoscopic 
enucleation of solitary true pancreatic cyst in an 
adult. J Gastrointest Surg 2003; 7(7): 921-4. 

10. Caillot JL, Rongieras F, Voiglio E, Isaac S, 
Neidhardt JP. A new case of congenital cyst of 
the pancreas. Hepatogastroenterology 2000; 
47(34): 916-8. 

11. Carboni F, Lepiane P, Santoro R, Lorusso R, 
Mancini R, Proposito D, et al. Cystic pancreatic 
neoplasms: 12-year surgical experience. J Exp 
Clin Cancer Res 2006; 25(2): 167-75. 



 

 

1- Department of Nursing, School of Medicine, Ardabil University of Medical Sciences, Ardabil AND PhD Student, Department of 
Public Health, School of Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
2- Assistant Professor, Department of Thoracic Surgery, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran 
3- Department of Psychiatry, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran 
4- Assistant Professor, Department of Plastic Surgery, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran 
Corresponding Author: Iraj Feizi MD, Email: feiziiraj@yahoo.com 
 

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /282  !� ���� /���"# 1393 549 

Journal of Isfahan Medical School Received: 20.01.2014 
 

Vol. 32, No. 282, 3rd Week, June 2014 Accepted: 14.04.2014 
 

 
A Case Report of Mucinous Cystic Neoplasm 

 
Bita Shahbazzadegan MSc1, Iraj Feizi MD2, Mehdi Samadzadeh MD3, Yousef Shafaiee MD4 

 
Abstract 
Background: Pancreatic simple cysts are smaller than the complex cysts and are located in distal 
areas of pancreas. Papillary solid and cystic tumor is a rare neoplasm in children and elderly, and often 
occurs in young women and girls.  

Case Report: A forty-year-old woman with a history of epigastria pain for five years had referred 
several times to medical centers was conducted to be candidate to pancreatic systectomy with general 
anesthesia. She underwent distal pancreatectomy. Patient postoperative follow-up was continued. 

Conclusion: Papillary solid and cystic tumor of the pancreas is a rare neoplasm with unknown origin 
and often benign. It presents with vague abdominal pain. Ultrasound, magnetic resonance imaging 
(MRI) and CT-scan would help to make diagnosis before the surgery. Surgery is the choice treatment 
and the diagnosis would be proved with histology and immunohistochemistry. 
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