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 �&�63 ± 48 ��# ���.    5Q$��6 ��# �
�
  �$����# B���
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���	�� �	�  ) ���������� �����′3 > ′5(  #����� $�%&� �  

IF  *+, �-� ./0�1,)T(  CATGGCCATCCTTGAAGgGT 178 0�5 ��6  
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L     ٧    ٨     ٩   ١٠  ١١   ١٢     �    �    	١    ٢     ٣           L 



 

  

  
www.mui.ac.ir  

 �����	 ����� �����	
 ��
�–  ���32  ����� /279 !
�	 "���# �$�% / ���1393 364 

��� ����	
� A/G ��
�� � �������� �� ٢FGFR � ����� �����  ���� ����	 
��	 
�������� � 

0&1  

 -���
��/ & ���)+$�" 
# ����� ��/�� �� � &�/$   ����

����� �� 
% �4��4�/   ��/ 
�8�� 7�)��.� �+$   ���'. 

 ���/�� ���?��% 
# �$�#      *�+$ �+����)' 7��+�8 ����

-��
��/ !�$  ��
 ���/ ��. FGFR����� �� ��   ��+$ 

   ��+&�$� F$���$ �$�# ��.$ e�G4�j/ �� & �
�$� :A


����# ���/ ����	 ����� �� 
�"�? �$�Q �
$.  

       ���h�� 7�����	 ������ 
�# L��P/ �$�����# *�# ��

2FGFR !�$ ��' ����</.  *+$ ���
��?   *+��)9 ��

 \� 7���h�� 5/�' �)+$�"     ����� e�8��@/ & ��+$    ���

) ��$� :��A
10 74(. ������   $ �+w���# �����# 
��% �+����

2FGFR    �&���)+$ �4$��� �� I��)� 7�
�$�2    5�f/ 
�%

&� 5/$�N ��R�$�/ ��<
 7!�$ ��+�
 ) �)��5(.  

�&��)+$ �4$��2 
�6�
 C+ � !�$ ���`)�. SNP ��

!+�� �/ ���k� $� ��+�
&� 5/$�N ��R�$ ���  & �)��

 �����# ij��� 7
�����
 ��2FGFR ���/ -���`)� $� ���))%. 

 M��N�# 7����+�
&� 5��/$�N ����R�$ 5��+��� �� e&���>�

 ���# :+$="$2FGFR 54� �# �/ w�# �j. �# �+��   ���'

)4(.  �����# :+$=��"$2FGFR  ��)E���� :+$=��"$ M��N�#

  ��/ !��� *�+�	  ����?.     �� 
�% �+������/ 7*+$�#��)#

     :�A
 e�8��@/ &  ���	�	� ���@/ 7=+��� 7�4�����h��

�/ ��G" 7�
�$� �
�'.  


G4�j/ �� �     �$��+$ �� ���# *��4&$ �$��# 
% �q�6 

    (�����
� & ����4� ���
$&$�" 7!��"�? e����_  �����

��	  -��"��/1219648rs   
P���f/ ��@>_$ !�G�8 ��

�'.    ��)G/ o��P��$ 7���/� !�� 
# x+��
 n��$ �#  ��$�

 *+$ *�#��	       ��$��
 ���8& �����	 ������ & -���"��/

)230/0  =P  &6/5  =2X(.   (�����
� 
��% ������_ ��

�j. 54� �$�$� ����# �$�"$ G )G/G  +G/G ����� �# (

 ����/ �����<
 �����$��� �������	 ) ������6/5  =2X  &  

018/0 =P(.   ,���� ��PQ e�G4�j/ ��Hunter   o��P��$

 ������@9������	  -������"��/1219648rs 72420946rs 7

11200014rs  &2981579rs 
�����6�
 *����+$ �� �  ��

2FGFR  y;</ ����	 ����� �# �+�	&�$ !�G�8 ��

) ���'16(. *���)Z��7 ����	  -����"��/1219648rs  ��


�6�
 � �&��)+$2 )2FGFR!�G�8 �� (   ��E+� ����   $

 ) �+����� 
��820 ) ���m$���$ & (15    ������ ��# =��
 (

�
�$� ��<
 ��$��� ����	.  


���� �� �  e���G4�j/*���<�	 ���# ����)�/ (�����
� 7

�/ ��<
 ��$��� ����	 ����� ���.    
�% �����_ ��


G4�j/ �� �     o��P��$ �+��@)� 
�# ��)�/ (���
� �q�6

�)G/  ����	 ����� �# ��$�$�
!' )470/0  =P  ��/$ z(

�j. 54� �$�$� ����# �$�"$ (���
� G )A/G  +G/G (

     ���<
 ���$��� �����	 ������ �#�$) �018/0  =P  &

32/5  =OR *+$ o�P��$ & (��	     e���_ 
�# -���"��/

!�$ �4�D.  


G4�j/ �� � Zhang  �4�D e��_ 
# 7�$����� &

 *�# p��k/ &��	     �����	 ������ & 5�_�6 -��"��/

$ *+$ & �' ����</ o�P��SNP   -�@/ �E
�<
 �$�)N 
#

  ) ��' ��@)�<�	 ����	 ����� ��21(.   �&� e��G4�j/

 �����#2FGFR   ������ �� 
��% ���
�$� ����<
   ���# �+����

(������	��   �����# �$=���/ 7����)�/ �����2FGFR  :+$=��"$

�/ �#�+.  ��+�
&� 5/$�N 
% *+$ 5�4� 
#2Runx/1oct  &

βC/EBP )CCAAT/enhancer bindingβprotein(   ��#

   
��6�
 �� ���)�/ e��E+ ��� 54� 
# ���w�# 5+��� � 

�&����)+$2 ���/ 5��R�/  �����# :+$=��"$ M��N�# & �
���'

2FGFR �/   ����# :+$="$ z�
�'2FGFR    L��#$ ��j.

�/ :+$="$ $� ����	 ����� 
# ) ���22(.  


���G4�j/ �� �    & e����E+ ��� �$����"$ 7����q�6

 �j. 54� �$�# e�E+ &���G  ��# -� �# �$���   ������



 

  

www.mui.ac.ir  

 �����	 ����� �����	
 ��
�–  ���32  ����� /279 ��� !
�	 "���# �$�% /1393 365 

��� ����	
� A/G ��
�� � �������� �� ٢FGFR � ����� �����  ���� ����	 
��	 
�������� � 

�/ ��<
 ��$��� �)��.       ��# 
�G4�j/ *�+$ x+���
 e&��>�

 ��/ ��PQ e�G4�j/      
�<A
 �� e&��>� 5��4� 
�# ��
$��  �

!�G�8 ����
� *�)Z�� & ��7  �E+� 5/$�N ���# 5�.�

�'�#. 

��
  
��6�
 C+  $ 
G4�j/ ���/ ��� �   ����G�8

�/        & ��
��# ���' p��;�
$ �"���R� ���� 
�# 
% �'�#

�� �$���"$ ���
$&$�") ����+  !���G�8 �� e���E+ &�2/91 

 �' MN�# �/$ *+$ & ��# (�_��  ���   e��E+ ��� �$��"$

G/G  ��)G/ o�P��$     ��)��
 ���<
 ������# ��# ��$�.  ��

    !��G�8 7���PQ e��G4�j/ �� 
�% ����_    ����. ����

  
��"�? �$��Q ����# ���/ \�=#  ��
$.     !��� 
�# �$��#

g�Q� x+��
 ���&� 

��
 !�$ ��@# 7��  
�G4�j/ ���/ ��� 

�
�' p�;�
$ �
$�+$ !�G�8 K��;/ �6$�
  $. 

  

���(��2 � �34�  

*�
&���G/  $ B����f/ �������� eL���Rf� & ���<�&^	 

��E<
$�  & ��@>_$=�
  ���� *���� ��%� -
�. ��%��

  
�G4�j/ �
�P���<	 !#�# ���4��
$ yR;�/   & ���<�

�/ �
$���Q ���?. *�)Z��7  $ �$����#  ����� 
# L�P/

����	 '!%� ��))% �� ~�� &  !��6  ��)%��%  :�% 

��������# ��@>_$ (I) $�@<4$���  
�#  5��4�  ������� 

�� ~�� �/ ��$=E��v� ��'. 

  

References 

1. Ghafoor A, Jemal A, Ward E, Cokkinides V, 
Smith R, Thun M. Trends in breast cancer by 
race and ethnicity. CA Cancer J Clin 2003; 
53(6): 342-55. 

2. Singletary SE, Allred C, Ashley P, Bassett LW, 
Berry D, Bland KI, et al. Staging system for 
breast cancer: revisions for the 6th edition of the 
AJCC Cancer Staging Manual. Surg Clin North 
Am 2003; 83(4): 803-19. 

3. Yavari P, Mosavizadeh M, Sadrol-Hefazi B, 
Mehrabi Y. Reproductive characteristics and the 
risk of breast cancer--a case-control study in 
Iran. Asian Pac J Cancer Prev 2005; 6(3):  
370-5. 

4. Tenhagen M, van Diest PJ, Ivanova IA, van der 
Wall E, van der Groep P. Fibroblast growth 
factor receptors in breast cancer: expression, 
downstream effects, and possible drug targets. 
Endocr Relat Cancer 2012; 19(4): R115-R129. 

5. McLeskey SW, Ding IY, Lippman ME, Kern 
FG. MDA-MB-134 breast carcinoma cells 
overexpress fibroblast growth factor (FGF) 
receptors and are growth-inhibited by FGF 
ligands. Cancer Res 1994; 54(2): 523-30. 

6. Ornitz DM. FGFs, heparan sulfate and FGFRs: 
complex interactions essential for development. 
Bioessays 2000; 22(2): 108-12. 

7. Wesche J, Haglund K, Haugsten EM. Fibroblast 
growth factors and their receptors in cancer. 
Biochem J 2011; 437(2): 199-213. 

8. Kondo T, Zheng L, Liu W, Kurebayashi J, Asa 
SL, Ezzat S. Epigenetically controlled fibroblast 

growth factor receptor 2 signaling imposes on 
the RAS/BRAF/mitogen-activated protein 
kinase pathway to modulate thyroid cancer 
progression. Cancer Res 2007; 67(11): 5461-70. 

9. Martin AJ, Grant A, Ashfield AM, Palmer CN, 
Baker L, Quinlan PR, et al. FGFR2 protein 
expression in breast cancer: nuclear localisation 
and correlation with patient genotype. BMC Res 
Notes 2011; 4: 72. 

10. Turner N, Grose R. Fibroblast growth factor 
signalling: from development to cancer. Nat 
Rev Cancer 2010; 10(2): 116-29. 

11. Zwick E, Bange J, Ullrich A. Receptor tyrosine 
kinase signalling as a target for cancer 
intervention strategies. Endocr Relat Cancer 
2001; 8(3): 161-73. 

12. Powers CJ, McLeskey SW, Wellstein A. 
Fibroblast growth factors, their receptors and 
signaling. Endocr Relat Cancer 2000; 7(3):  
165-97. 

13. Rebbeck TR, DeMichele A, Tran TV, Panossian 
S, Bunin GR, Troxel AB, et al. Hormone-
dependent effects of FGFR2 and MAP3K1 in 
breast cancer susceptibility in a population-
based sample of post-menopausal African-
American and European-American women. 
Carcinogenesis 2009; 30(2): 269-74. 

14. Tannheimer SL, Rehemtulla A, Ethier SP. 
Characterization of fibroblast growth factor 
receptor 2 overexpression in the human breast 
cancer cell line SUM-52PE. Breast Cancer Res 
2000; 2(4): 311-20. 



 

  

  
www.mui.ac.ir  

 �����	 ����� �����	
 ��
�–  ���32  ����� /279 !
�	 "���# �$�% / ���1393 366 

��� ����	
� A/G ��
�� � �������� �� ٢FGFR � ����� �����  ���� ����	 
��	 
�������� � 

15. Raskin L, Pinchev M, Arad C, Lejbkowicz F, 
Tamir A, Rennert HS, et al. FGFR2 is a breast 
cancer susceptibility gene in Jewish and Arab 
Israeli populations. Cancer Epidemiol 
Biomarkers Prev 2008; 17(5): 1060-5. 

16. Hunter DJ, Kraft P, Jacobs KB, Cox DG, 
Yeager M, Hankinson SE, et al. A genome-wide 
association study identifies alleles in FGFR2 
associated with risk of sporadic postmenopausal 
breast cancer. Nat Genet 2007; 39(7): 870-4. 

17. Easton DF, Pooley KA, Dunning AM, Pharoah 
PD, Thompson D, Ballinger DG, et al. Genome-
wide association study identifies novel breast 
cancer susceptibility loci. Nature 2007; 
447(7148): 1087-93. 

18. Sun C, Olopade OI, Di RA. rs2981582 is 
associated with FGFR2 expression in normal 
breast. Cancer Genet Cytogenet 2010; 197(2): 
193-4. 

19. Miller SA, Dykes DD, Polesky HF. A simple 
salting out procedure for extracting DNA from 
human nucleated cells. Nucleic Acids Res 1988; 
16(3): 1215. 

20. Liang J, Chen P, Hu Z, Zhou X, Chen L, Li M, 
et al. Genetic variants in fibroblast growth 
factor receptor 2 (FGFR2) contribute to 
susceptibility of breast cancer in Chinese 
women. Carcinogenesis 2008; 29(12): 2341-6. 

21. Zhang J, Qiu LX, Wang ZH, Leaw SJ, Wang 
BY, Wang JL, et al. Current evidence on the 
relationship between three polymorphisms in 
the FGFR2 gene and breast cancer risk: a meta-
analysis. Breast Cancer Res Treat 2010; 124(2): 
419-24. 

22. Meyer KB, Maia AT, O'Reilly M, Teschendorff 
AE, Chin SF, Caldas C, et al. Allele-specific up-
regulation of FGFR2 increases susceptibility to 
breast cancer. PLoS Biol 2008; 6(5): e108. 



 

 

1- Associate Professor, Department of Biology, School of Sciences, University of Isfahan, Isfahan, Iran 
2- MSc Student, Department of Biology, School of Sciences, University of Isfahan, Isfahan, Iran 
Corresponding Author: Majid Motovali-Bashi PhD, Email: mbashi@sci.ui.ac.ir 
 

www.mui.ac.ir  

 �����	 ����� �����	
 ��
�–  ���32  ����� /279��� !
�	 "���# �$�% / 1393 367 

Journal of Isfahan Medical School Received: 17.01.2014 
 

Vol. 32, No. 279, 4th Week, May 2014 Accepted: 11.04.2014 
 

 
The Association of A/G Polymorphism in Intronic Region  

of FGFR2 Gene and Breast Cancer 
 

Majid Motovali-Bashi PhD1, Mahsa Gholampour2 

 
Abstract 
Background: Fibroblast growth factor receptor 2 (FGFR2) is a receptor of tyrosine kinase with a 
pivotal role in the cell growth and differentiation. FGFR2 gene was identified as susceptibility gene 
for breast cancer by Genome-wide associated study. rs1219648 polymorphisms in intronic region are 
associated with breast cancer. FGFR2 gene is amplified in 15-10% of breast tumors. Single-nucleotide 
polymorphisms (SNPs) of this region are involved in FGFR2 amplification. In this study, the 
association of rs1219648 in intron 2 region of FGFR2 gene and breast cancer was assessed.  

Methods: In the present study, 80 cases of breast cancer and 100 healthy controls were studied. After 
DNA extraction from blood, specific sequence was amplified by tetra primer ARMS-PCR 
(amplification-refractory mutation system-polymerase chain reaction) technique and genotype of C/T 
polymorphism was determined by agarose gel electrophoresis. 

Findings: Individuals with G/G and A/G genotype were at a significantly higher risk of breast cancer 
(OR = 5.32, P = 0.018). G allele frequency in case patients were greater than controls but this increase 
did not show significant relationship with breast cancer (P = 0.230). 

Conclusion: Single nucleotide polymorphism of G/A in intron 2 of the FGFR2 tyrosine kinase 
receptor gene may play a role as a risk factor for breast cancer susceptibility. 

Keywords: Breast cancer, Single nucleotide polymorphism, FGFR2 gene 
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%$-(  �$N+'( Y-.�	$�#)9/6 '8$% (  ��) Y�N .'!%-)

�# =	� �#s ���  ��� � ��$���) �) &%-� �  
!�����   ��)

�F���( U�.��# '!%�# + 
� 
	$�) ��� Y�I!�  3&'�� 

�F��k 
��1') � =��? ���	 $% ��� �')   �� ���q �)

����� .'.���'!  

�	
   � �	
������ ����� ���� ��  

=��5�) V���) ���.�5�$�� �����  ��-����$Q  �� &%�O���	� ���)

 E$-8 Y-�+���( &�[�	%=5�D  ��) t-�) uB	 �'�)� .

 &'����1 
f��� v�� U�+ '�  ]w	 '�.H   V��)5 

 t-�) �� ���(+���(�$�� '� &%� �.�5 ��P-P U� $% + � 

 C-�5+���(2 
��(   @����	� ����P 
��� Q '��%�D �$+ .

 =��xyf $�' ( 3�!-�! ��5�$�� 1 
��( ���P   2-���,D

�P-P �) � �!-�! �+�f =5�) �  �5�k� '��  ��P-P p$% 3

-�!� $% + ���))   E'�( ��) $�%���� $-��30    ��) �� �?%

�� $+%�$% ��  ��(%55  ���$% �  
�!��	  !� %���D-� �) �

'�%�D. �P-P  ���    E'�( ��)2  $% �� �?%  $+%13000  $%

  C-O���!��	 � �?% + '��%�D   ��) ������   3
��+$ 
���( � 

���) &$�)+% 2  �A��( '�� C-O���!�	.   ]w�	 =�5�)  $%

=?$   ���� !����- 2100  ���$% 380   3���$%60   ���$%

+40 ��$% =5�D $��?. 3����� $%   -����� �� ]��   ��)

Q�B ( p!��� 3- =?% �) 2xyf � ��P-P + ' �  �+��f 

 �+$% =5�) p-	$   =�5�D $���? $-��)-�!�  !���� ���-2 

3&'!�( 
?�)  @(�# $-� �)���A� %%�D.  

�
����� �
�� ��	����  

=��5�) J��h� �� ]��� _��	-� ����Q ����.�z�+�� J�,��!K 

 {������	� =���� (������� �C�.���	 =#���� @����+��)

DNA  =�# ��Amplisense    W�A� ��) .'�%�D &%�O�	�

 �������# @�FP�$-������	%&'!��������	 =#�������� =   

)Amplisense: russia DNA/RNA extraction3( 

300  ����(% $%) &'��..# ,���P 2-���L( �� �����P+���(65 

��$% 
�!�	 � �!-�! �) (%��D  �� ]� + '�%�D �5�k� ��

  E'�( �) �-�	�)-�!�5    ���(% $% �� �?%65  ���$%  �


�!�	 �� ) %��D     @���+�� W�A� ��) {����	� @f��( �

!� &'!��	 =#��.'� Y�I  

� �����Polymerase chain reaction )PCR(  

  ��!-�! 
)����$� =��    �'��)� 3���Q  4���(�Nested PCR 

)Nested polymerase chain reaction (   .=�5$ $��# �)

 ��������� $%Q  ��������������� �� 4��������(�09MY 

)CGTCCMARRGGAWACTGATC ( +11MY 

)GCMCAGGGWCATAAYAATGG ��-���.> ����) (
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+ 
�$�1 ���������  �� �(�%� $%Q+ 
�1�% ����D��q5GP 

)AAAAATAAACTGTAAATCATATTC+ ( 

+6GP )TTTGTTACTGTGGTAGATACTAC (

 EN-eL( .'� &%�O�	�PCR     @(��� K����� ��) @8�f

450 +150 .'!%-) ��) =O�  

��f�( ��P+� Y�I!� =��  �PCR3 5/0   ����P+���(

Taq polymerase3 4  �������P+���(2MgCl U����� 3

) �������P+���(Deoxynucleotide triphosphates( 

DNTP 35  ���P+���(x10Buffer 35   ��� �� ���P+���(

����������� �� Y�'��# 09MY  +11MY 35  �����P+���(

DNA + -����[P� 5/24  �������P+���(DEPC water 

)Diethylpyrocarbonate water 
�����! J��If ���) (  

50 .=5�D$��? &%�O�	� %$-( ���P+���(  

@f��( @��	 PCR $%  ����  3���f�(  @(���  U�� 

@��	 
!�(� @(�� 5 � �?% 94  ���$% �  �!��	
  3%���D 

U��� ��� �?% 55 ����$% � 
�!���	 %����D U��� + ��� �?%   

72 ��$% � 
�!�	 }%��D 38 @��	  
!��(�  @(���  U�� 

� �?% 94 ��$% � �!�	
 %��D 3U�   �� �?%55  ���$% � 

�!�	
 U� + %��D � �?% 72 ��$% � 
�!�	 %��D +  U�� 

@��	 
!���� ��@( U� � �?% 94 ��$% � �!�	
 %��D3 

U��� ��� �?% 55 ����$% � �!���	
  + %����D7 ��� �?%   

72 ��$% �  �!��	
   %-�) %���D . ���.\��  ����)  Y��I!� 

�����������f�( � Y+% PCR �� 5/0 ������������P+���(   

Taq polymerase3 5/2  ������P+���(2MgCl U���� 3

 ��������P+���(DNTP 35  ��������P+���(x10Buffer 3  

5    Y�'��# ���� �� �����P+���(+ ����������� ��5GP  +

+6GP 35  ���P+���(DNA + -[P� 26  ���P+���(DEPC 

water  
���! JIf �)50 .'� &%�O�	� ���P+���(  

 @��	 @f��(PCR ��f�(    U�� �� E$��A> Y+% �

 @(�� 
!�(� @��	5  � �?%94  ���$% �  �!��	
   3%���D

5/1  ��� �?%55 ����$% � �!���	
  + %����D5/1  ��� �?%  

72 ��$% � �!�	
  3%��D38     U�� @(��� 
!��(� @��	

 � �?%94 ��$% � �!�	
  3%��D5/1   �� �?%55  ���$% � 

�!�	
  + %��D5/1  � �?%72 ��$% � �!�	
   U�� + %��D

 � �?% U� @(�� 
!���� @��	94 ��$% � �!�	
  3%��D

5/1  ���� �?%55 �����$% � �!����	
  + %�����D7  ���� �?%  

72 ��$% � �!�	
 .'!%-) %��D  

&%$+��5  �PCR     2C �+$ ��) �$-�5+���P� �� ]��

Q �$�D2  m�!$ + '8$% Q   ����	+ ��) �,��(   Y-�'���� �

�!-�! .'�%�D �����! 3'��(+�)  $% �# 
���Q�  $-hf ��

   _�	-� X+��+��(-����� Y-!CQ  4���(�Nested PCR 

      j���-!C ����F� =��� .'!'�� p����!� 3'�%�D'��n�

�!-�!   ����	+ ��) &'� =A"( ���  �Q  4���(�PCR �� 3

=���#   �$���I� �����EPH-11/6AmpliSens®HPV 

&$�����������)  ~-P�����������# �CE-F50-11V (+   

EPH-18/16AmpliSens®HPV &$�����) ~-P�����# � 

02R-100-12V    =#���� @�FP�$-���	% W��A� ���) (

'�%�D &%�O�	� &'!��	.   

  

���
	 	
  

"���� PCR �
 ���	���	# $%�&�'�  

$% @����� 1 ��+����e� 2C �$-���5+���P� + ���'���!�) 


��8�e�1� @��8�f ��Q4����(� PCR ���) ����������� 

+6GP+/5GP � 11MY/09MY ���! &%�% &'� =	�.  

 ��) ��87 �!-�! ) �  3������ ����	 
�5�9/22   '�8$%

   $% ��#'!%-) ��(-����� X+��+ Y-!C ��$�% %$�-(3/18 

j��-!C 3%$�-( '8$%   2��-�#-( ���6 311 316  +18 

��.\�� .'!'� 
)��%$ $%  ��)84 =5�)  
!����	 ��q 

�# �) ��-.> '��� $�# �) ��5$ 3'!%-) ��� Y�'# ��  ���

j��-!C �� =5�� '�!.  
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(
)��* $����	+  �������
#�# ,�	��   -�.� ,��� 	


/+�
 0
�� � $��12 $��12  

 2+'� $%1 j��-!C '8$% + ��,�( ���   X+��+��(-�����

   U���O� E$-�8 �) ����� 
!���	 =5�) ^-! �) ��-� �)

���� .=	� &'(Q &'� 
( �ofR( �#$-�   �������) 3%%�D

   j���-!C ��) �-)�( 
!�+��516  ) =�	�35   $% }('�8$%

�-!C �# 
P�f j�11 ) %$�% �$ 
!�+��5 �����#5  .('8$%

     �����	 $% ��(-����� 
w��-�!C 
�!�+��5 ������) ��.\��

  %$�% %-���+ J�����( 2����#�% �(-.���	$�# j���� ���#16 


��� .=	� j��-!C ���� 

(
)��* $����	+  ���  �.���
#�# ,�	.��    ,�.�� 	.


�34� 5��6# 5�7	� �  

=5�)   ��) �$���) =5���� X�	� �) 
!���	 ���  ��	

  
����!�+��5 E�������,� .'!'����� J������ � ������$%

X+��+�(-�����     ���$% X��	� ��) ���   $% �C-P-���� �

 2+'�2   =�5�) $% ��(-����� X+��+ .=	� &'(Q   ����

����$%  �III  ���)3/41   �$ 
��!�+��5 ��������) 3'��8$%


P���f $% }=����% =��5�) $% X+����+ ����� ���#  �����

��$% 
!���	  �II .'� =5�� ���#  

  

���  

') ����� ����	   
��8� @�(�-> �� 
�� + 
��� 
��1


( ���� $% ��!� ~�( ) '��)2&%�% �) ��-� �) .(   ����

       
!���� =���'�) ��(���	 _�	-� &'�� ����$� �$�(Q

)WHO  ����World health organization 2���	 $% (

2008       + '�8 + �-����( U�� %+'�f �!N��	 3�%R�(

      ��	���	 �� ������ �����	 '��'� %$-�( $�,� &�I.�

�,D ����
( V$ ) %-�1.(  

  

    
892 1 .���
 8%�< �� ��4��	+ � Polymerase chain reaction )PCR (�	#���	�� 6+/5GP  /��)/��4 (�   

11MY/09MY  /��)(C(  

 
 D��31 .	
 $��6�� �����
#�# ,�	�� $����	+ /+�
 -�� ,���  $��12� 0
�� 5��6# 5�7	� $��12  

��� 

������	�����
  
����  

(��� )  "�#�  

HPV  

$%�  �"��"  

(��� )  "�#�  

HPV  

11  

(��� )  "�#�  

HPV  

6  

(��� )  "�#�  

HPV  

18  

(��� )  "�#�  

HPV  

16  

(��� )  "�#�  

)* 

IDC  )1/79( 53  )9/2( 2   )4/1( 1   )4/4( 3   )4/4( 3   )4/7( 5 67 

ILC  )2/64( 9  )1/7( 1  0   )1/7( 1   )1/7( 1   )2/14( 2  14  

IMC  )3/83( 5  )6/16( 1  0  0  0 0 6 

HPV: Human papillomavirus; IDC: Invasive ductal carcinoma; ILC: Invasive lubolar carcinoma 
IMC: Invasive medullary carcinom 
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 D��32 .����	+$ 	
 $��6�� �����
#�# ,�	�� �34� ,��� � 

�#�*�F�)  

Grade 
IDC 

HPV 
����  

(��� )  "�#�  

HPV  

+,-�  

(��� )  "�#�  

)*  

(��� )  "�#� 

Grade I )5/72 (21  )5/27 (8  )3/33 (29 

Grade II )8/72 (16  )2/27 (6  )2/25 (22 

Grade III )3/83 (30  )7/16 (6  )3/41 (36 

./  )1/77 (67  )9/22 (20 87 

HPV: Human papillomavirus;  
IDC: Invasive ductal carcinoma 

  

&%�% ���! U�C-P-�('��� E�FP�B( �� �$���)  �#'!�

� )�	    ��) ���A�$� $% 3&%�-!�1 $% ����� ����	 
T$� �

  ��.�(� 4��� �B1 @(�->   %�� ������M�( '�.!��� ��  +


( �'P+ '��) )4(&'���( .    R��)� $% ��B1 4��,5� �

 &%�-!��1 �) W�F�( ��!� $% ����� ����	 �)    ��# 
����

�Q $% ����� ����	 � A� �) 3%$�% � )�	 ��    ���� �'�.)

   ���D U�� + (
D%�-!�1) 
T$� %$�-( ��-.> �) ����	

) '� �I.(7 34V$�,D .( &%�% ���! i���( ���  �#'!�

�.�(�  2+��( 
T$� ���10-4  �# '�8$%  ����(-.��	$


( �����   �C $% �-��	��-( �%+'�f �� + '.��)   ����

53P3 2-BRCA + 1-BRCA   %���I�� ���) ����A�$� $%

) '.��� ����� ����	15-14.( 

  
�( &%� ������ �H �D�    X+���+ ��# %-��   ����

����	  %+'f @(�> ��20 ����	 '8$%    ����!� $% ���


(   X+���+ ���A�$� ��.\�� �(� 3'.��)     �����	 ��) ���

�����  =	� �o! 2%�A� + aL) %$-()16(.  

E�AT� ��A�$� U�  X+���+  ��)  �����	  ������ $% 

3���!� ��% �� =	� �# ��  L( �$ p+yI( %-1 &%�# 

=��	� .i���# �����%$ X+����+ ����� ������� $���)   

)Epstein-Barrvirus(3 8 -HHV + 1 -HSV $% ����	 

����� �) =�)�y� ��� -(^-k &%+,5� =	� )19-17( .

��k ��� �# X+��++��$  ���  ,��!  ��)  ��-�.>  @�(�-> 


P���f� @(��� ����	 ����� $%  ��$�'!�����  ��1�.�� 

&'� '!� )20(.  

+ 
!��!� X+��+�(-����� ��) 
AA	 ��A�$�   �����	

  Y-�!C ����� �) $�) ��P+� ���) �����16-HPV  $%

4/29  ��!-�! �� '8$%      2��	 $% ������ �����	 ����

1992 ) '� ��B(22-21�FP�B( $% .(  $% �# �)��( ��

   $% 3'�� Y��I!� ���C $-�#1/11   =�5�) '�8$%   ����

X+��+�(-����� Y-!C 3����� 
!���	     '�� 
)���%$ ���

)21 ��.\�� .($% �FP�B( U��#$- ��)�@   &%�% ����!

 j���� ���# =��	�  �����18  +16 X+��+���(-�����  $%  

10 '8$%  '!$�% $-hf ����� ����	 %$�-( ��)23( .

�FP�B( $% �� �[�% $% $-�# P���	���3 j�� $-hf ��� 

16 318  +33 +�X+� �����(-� $%  �)�4  ��60  '�8$% 

 ����� ����	 %$�-(V$�,D  '�)24(. 

  ��.�(� $% ��+���5 E�FP�B( 3
�# $-� �)   ���A�$� �

     &��D + ���M�( `����! 3������ ����	 �) X+��+�(-�����

 &%+'��L( $% �$ S?���.�(  �86-4   V$�,��D '��8$%

&%�# ) '!�11-10
( �o! �) .(      ���� 
��8� =��> '�	$

� =�%+'L( 3E�h?�.�U�.�    
���-�+ 
�e���� ���

  W����.( $% X+��+���(-����� 
��C-P-�('����� E+���O�(

.'��) i���(  

    
!���!� ���(-����� $-�hf �� V$�,D +% ����� $%

   $% .=��	� &'��� =��AT ������� =��5�) $% ���FP�B( � 


A��	����  3��$������ + %���5 ����.� $% 3 %$-��( �� 

�!-�! ��� =5�) 
F�A� 3U��	+�A�5 Y-!C HPV =5�� 

}'� �(� $% ��� U� �� �!-�! ��� =5�) ����	 3����� 

Y-!C X+��+ 
)��%$ &'�! =	� )25 .(��� $%  
P��f 

=	� �# $% �FP�B( � 3�k�f $% 9/22  '�8$%  %$�-�( 

3
!���	 $-hf X+��+ �(-����� ����� &%�%  3'�� 
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�(� �!-�!  ����  U���	+�A�5  '�?�5  Y-�!C HPV  '�!%-) .

��(+% �FP�B( $% ����� _	-� �%+$�[�	 +  ��$����� 

Y�I!� '� �# $% 25 '8$%  ��!-�!  ����  =�5�)  $-�(-� 

3����� Y-!C  X+���+ HPV ��  j���  ���� 6 311 315 3

16  +18 
)����%$ '��� + U��� ���!-�! � '����� ����q 


!���	 J� ��$�% Y-!C X+��+ �(-����� %-) )26.(  

��5�� ��� @8�f �� W� L� 3�k�f  ��)  ̀ ����!  ���� 

4�+l� U�%,! %-) .��k ���  ��# $%  ����  Y�'�# �� 

�!-�! ��� '��� ��q  
!����	 3 Y-�!C  X+��+��(-����� 


)����%$ '���! .Y�N ���) ���#s =��	� ���# $% W��� L� 

) ��$���� + �%+$�[�	26( j�� ���16 + 18  K�P�q 

3'!%-) �(� $% �FP�B( � f�k� j�� 6 
��� �� %-).  

   j��� $-�hf 3����yD E�FP�B( $%    ��B1�� ����  

18-HPV 316-HPV  +33-HPV ! $%����!-�  ������

=�F�� �� ����� ����	    ���$-��# $% i����( ���

     3��P����	� 3@����) 34����� 3�����(Q 3���C 3��H 3��P����

      =�	� &'��	$ E��AT� ��) ��$-�	 + &�# 3��#�� 3��-���

)22-21�!-�! �+$ �) �# �k�f 4�+l� `���! .(  ���

     '���( 3=�	� ���5�D E$-�8 %,� ��� 
!���	 =5�)

 
��C-P-�('��� 
��-�     j��� &l��+ ��) X+��+��(-�����

 �B1��16  4 ! +Q  �� B.( ��� $% ����� ����	 $% �

.=	� ����� $-�# ��  

Hennig + ��$������  $-��hf16-HPV �$ $% 46 

'8$% �� ����	 ��� �����  ��)  �C-P-���-����� IDC 
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Abstract 
Background: Human papilloma virus (HPV) is one of the effective factors in the occurrence and 
development of cervical and breast cancers. This study aimed to investigate the relationship of low-
risk (6, 11) and high-risk types (16, 18) of papilloma virus and human breast cancer in women.  

Methods: In this case-control study, the breast tissues of 87 cases of breast cancer and 84 women 
without malignant diseases (fibrocystic) in Shahid Sadoghi hospital, Yazd city, Iran were selected. To 
determine the low- and high-risk types of HPV, firstly the nested polymerase chain reaction (PCR) 
method, and then, the PCR method with specific primers were used. 

Findings: HPV genome was detected in 22.9% of the samples that 18.3% of cases were containing 
mucosal genotypes (11, 16, 18 and 6). HPV-16 was the most common genotype in invasive ductal 
carcinoma. In general, genotype 16 was the most abundant type associated with breast cancer (35%) 
and type 11 had the lowest correlation with breast cancer (5%). 

Conclusion: In this study, the possible association between human papilloma virus infection 
(especially type 16) and the occurrence and development of breast cancer was confirmed in women of 
Yazd city. The frequencies of genotypes were not significantly associated with the type of breast 
cancer tissue. 
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Abstract 
Background: Cholera is a lethal diarrheal disease caused by Vibrio cholerae. Cholera toxin is the 
major virulence factor in pathogenesis of Vibrio cholerae. The B subunit of the enterotoxin, which is 
responsible for toxin binding to eukaryotic cells, has immunogenic properties. The aim of this study 
was bioinformatic investigation and production of recombinant cholera toxin subunit B (CtxB).  

Methods: CtxB gene was analysed for rare codons and gene optimization was performed using 
optimization software. Recombinant pET28a/ctxb plasmid was transformed to E. coli BL21 DE3 and 
expression was induced with Isopropyl β-D-1-thiogalactopyranoside (IPTG). The protein expression 
was evaluated using Sodium dodecyl sulphate- Polyacrylamide gel electrophoresis (SDS-PAGE) and 
Western Blotting analysis. The recombinant protein was purified using Nickel-Nitrilotriacetic acid 
(Ni–NTA) affinity chromatography. 

Findings: Codon adaptation index (CAI) on the native gene was 0.61, while the optimized sequence 
had a CAI of 0.92. Percentage of codon having high-frequency distribution was improved to 67%. 
Restriction analysis confirmed cloning of the CtxB gene into pET28a vector. Western blotting showed 
specific reactivity of recombinant protein with anti-CTX antibody. The total yield of purified protein 
was 9 mg/l. 

Conclusion: The results indicated that CtxB gene optimization is a useful approach to high-level 
expression of recombinant protein. The protein could be produced in capsulated form for oral 
immunization purpose. 

Keywords: Cholera toxin, Cholera enterotoxin subunit B (CtxB), Gene optimization, Recombinant 
protein 
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�	o�� "	1�5�� �� v�55� 2�-  $2#��X�  ��#����"��� 

�DEF �� 9'� �*,� � %/�� �'�^ �/����  #-��� 

�� ;+� �� �5�� ����'«.  

  

��� 	
  

��� (��� 	
��
�  

8##�� %/�k##! �� P	##� %/�k##! ��##/ ��	##� ��##X��   

)Single subject research ( 9#'� � �� �& ��  i�#b 

j###+ �###��! � �###��"��S �� ��###5� ���	###��& �###/   

)Multiple baseline across participants(  7��X*#'� 

7�- 9'� .i�b j+ ���! �  $�#��"��S  2��#-  �����#� 

0##� 9##5
4	� �##1+��� �� �� �##� �##�S j##+ �##��! � 

t####1*:� �� 0####� (�####� ���####�� ���####�1!   

)Time-staggered fashion( 9'� .�� $^4�� ��  8#�� 

i�b ��*�� 7��� ��/ j+ ���! ���� �/  ���#
�  ���	#��& 

%/�k! ���&��"  �#�  �	#- �  OC#'  �#1+���  ���#� 

���	##��& (��  ��##=& �##�  n�	##- �� ���	##�  �##� 

���	��& ��/ �)�� ���J6/ �� 95
4	� j+ ���! ���4 

����� .OC' �� �1
�� � $�
� ���	��& q�� Y5� 7�DF 

�� ���	��& (�� �1+��� 9,���� �� ��� ) (�#�  ���#�� 

����1! ���� ����� � �1+���) (33.(  

wg�� �������� i�b  ��#/  �#�����&  ��	#�  ��#X�� 

����6/ i�b ��/  �#/��"  9#'� �  �5�T#�  �#1+���  �#� 

�##B��e� � j���##- ����##X*� �##� �##� ���	##��& �##���� 

�##� $���##" �##'��� �##� �	##- .��##�16F ���	##��& �� 

�1
�� � %5! �� �1+���  �#�
�  �#1
�� �  j#+  $�#��! 

���� %5! ��5� ��*,� ���	��& ��  7�#��&  �#�  ��#�  7��#� 
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�� �	- .i�b ��/ j+ ���! � $���"��S 951��4  ��#��� 

j���� 91F � �<	1
� �� ��  j���#-  �#�����&  �#���� .

8�� i�b �/ �� ���� ����1! ���	��&  $�#/  �)#�/�k! �� 

���4 �� ���' �� ��� ��/�5v*� ;
�Y� �� [ 
  �#�� � 

�55v� �5v*� �*B��� ��  j#e,  �#�  h�#'�  �#5v*�  2e*#B� 

855�� ���6� )33.(  

�� k! %/	 $�z�
 O! �� 3  �#B1�  7���#��  ��#5" 

�� j+ ���! ���� ���	��& $(�� 8��6� �*���e�  ���#� 

�� �� ��	� ����X�� ��=& ����" � ���	��& �)�� �� 


4	�95 j+ ���! �4�� ���� .���Y6/ �� �B1� �  q	#' 

�1+��� � ���	��& $(�� �1+��� � ���	��& q��  �#� 5 

�ge� � j+ ���! $9-�� ��=& ����".  

� (	������ ��  

�� �� D*�� �� �)*+	' ���- ��  ��*#'��65�  f��	#' 

� �)*+	' �Y��� ��  8#��  w#5e>�  9��#-  �#���� .

��5
� ���� �� w5e>� �)*+	'  �#��� � 3 �  �#���� � 

��' 30-20 (�' � 95B�� �� �	�.  

��"k� �/� ��	��&� �/ �� i�- ��� �	�:  

l - { 25 �<�##' �##� �� 7��##v� � ��	##� ��##-Y! 

l�B6/ �� ��� h�6� �	*'� �*
�� �� �*5/ �4�� D*�� 

�� �)*+	' ���- �� �5
�� � ��� � W�' ��!  �#S � 

��� ��! $9'�� �5
�� �  �6�#- �  8#'�� �  ���#�� �� 

9'� �/ 7�- �	� .O! �� ��*B� ��  $��*#'��65� 2  7�#� 

�� ICU )Intensive care unit�� ( �'  7��#� �  ��#5�� 

�� ����� � %5"��� 7�	��  $9#'�  �#��  O#! �� �&  �#6� 

�	��� 9,�� � �� %:� ���F ��*B� �-.  

[-  �27  ##-�� �##� ��,�##B� 7�� �� �##� �<�#'58 

\:-�    �>��#' �#�� �� 7��	��#+ 7��6/ � �  #\� [��

%�& ��S� �	'� )*+	' .�	� 7�-� 
�� q�6� ��5� � 

9'� $��	� �/ .�	� �/�! �  

� (����� ������ ����  

�� ��	6� ��5" ��	+ ���� 7�����  ��#5" GH$ 1IGF � 

3IGFBP �6'D!  7��X*#'�  �#- . �#6/ �  �#�	6�  �#/ �� 

9F�' 8:30 f�� �� ����! �/ 7�� 24 9F�'  O#! �� 

8��+& �1/� � ����6� �*,�" �- .�� 95
4	� �1+��� 

� ��5)5! ���� q�p�� �����6� O! �� ����!  �#/  $7�#� 

��	6� �/ ^6� ���& �� �-.  

� ( �!"# $%�&'  

8��##6� �*���##e� ���##� �� $���	##��& 4 7�##� O##! �� 

�)*+	' ��=& �- � ���� 8 7�� �' ��� �� �*X/  �#���� 

9,�� .�� ���*�� �6/ � ��B1� �� ��� 10 �e54� q�" 

����  #��  �#+�S�� �  9#��� �  �#
� �� �&  8��#6�  ��#/ 

�	��� �� �/ �B1� q�p��  �#�  �#- . 8��#6�  ��#/  q��#�� 

���4	, 2��- 8��1, |��&  ���#�  9#�	e�  �1#EF � �� 

�' $���� 8��1, - 8��*B�� |��& ��  �c�#�  �#'  ���#� 

9�	e� �1EF � �' �' $����  8#������  ���#�  ���#� �� 

9'� �� �	b $���Y6/ 8��1,  ���#� �  9#��
  �#����! 

�	� �  ���#�  q��#��  ���#*>� ��  ��#/��,  ��Y#��&  �#�  �#� 

�15'� � ZD4 �� �! 2\*�  �#�  $�#-  7��X*#'�  �#���" � 

8��##6� �##/ 2��##- 8##��1, - 8##��*B�� 2##\X� ��� �� 

9<�
 7�5��	+ �� ��	b �� ��, ��  ��	#�F  9#���e�  �#� 

�! 2�� 7�- � �! �� c�� �  85��#!  �#� $���&  ��#��  �#- .

OC' ��, �� 96' �9'� �� �5+�S �  �#�  ��#!  �#S 

8������ - 8����� �� q�p�� �� ��� � �
� 856/  9#��
 

��� 96' t<�:� q�p�� �� �- .85�J6/ ��, �� ;�- 

 7�#5��	+ �  �#�, �� �##�  8#��1, - 8##��*B��  	#��� ���##� 

9�	e� �DEF ����*B6/ 9��
  �#� ��� .��  9#<�
 

�*B�� ��, ���	� �� 85�� �� �15�  �#/  2#�� �  9#��
 

�	1� ��� ��  8#��1, -  8#��*B��  2#\X�  	#���  q�#p�� 

�� �- � �� $�+&  �#�  ��#'  ���#�  $�D#EF  �#B1� � 
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8��6� �� ����! �� �5'�.  

��  2#5<�  9����#>�  ��#/  �#*��
  ���	#��&  �#/ �� 

8��*6� ���� �� �� ��, �� 9B��	� �� 7����� � 5  ���#�� 

�� �' �1/� ���� $��� 7��X*'�  �#- . O#! ��  ���"��#' 

 �D#EF �##� ��� $�#�� ���##
�  ���#�� �##� 8 � �� �##���� � 

8��6� �/ �� 12 ����� �5'� .O! �� 8�� $�1
��  �#��� � 

��	� 7��X*'� �6� 85)�' �� �� �- .��  7��X*#'� ��  �#�, 

Y5� �
� �� ��5'� �� 12 $����� ��, �� 2 ��, � ��  $�#���� 

�,�z� ��� 8��6� �� %��Y,� �/��, q�p�� �� 9,�".  

���	��& �/ 2�4 �� q�p�� i�b � �� (	b ����� �� 

y5/ ��	" 95<�
, ���� �� �!���	�Y5, 9��- ��*-���.  

(�� )%�*' � +�",' ���� ��  

�� 8##�� $%/�k##! ���##� �##�Yp� � 2##51>� 7��� �##/ �� 

2##51>� ����##�� )Visual analysis ( �##/���	6� � 

m+�- ���� )Trending($ ���� )Stability($  ����

7��� ��#########/ �#########5= l	#########C6/ PND   

)Percentage of non-overlapping data(  �#��� � 

7��� ��###############/ l	###############C6/ POD   

)Percentage of overlapping data7��X*'� ( �-.   

  

���
	 	
  

|��*� ��	6� ��5" ��  i	g#' 1IGF$ GH � 3IGFBP 

�� �� ���	��& �� 2
��� j+ $���! �1+��� � ��5)5! 

�� (���� 1 � 2 7��& 9'�. 

�*,�� ��/ (���� 1 � 2 �� ��	� ���	6� 7���  �#/ 

2�- ��  ��/1  �2 .9'� 7��&  

  
-��# 1 .���� ��� GH0 1IGF � 3IGFBP �� 2�34�� 56 )%�� ���� �� 	������  

  
������� 

�	��� 

 ���� � ��� ���� � ��� ���� � ��� ���� � ��	�� ���� � � !" ���� � �#$ ���� � ��%
 

GH Sh  2/0  1/0 2/0     

F  3/0  2/0 3/0 5/0  2/0   

IGF١ Sh  2/382  370  350      

F  370  369  365  363  360    

٣IGFBP Sh  3760  3599  3546      

F  3650  3405  3325  3145  3023    

GH  : Growth hormone; IGF:1  Insulin-like growth factor1; IGFBP  :3 Insulin-like growth factor binding protein3 

  

-��# 2 .���� ��� GH0 1IGF � 3IGFBP �� 2�34�� )"6��� � ���8�� ���� �� 	������  

  
�������  

  �	��� 

&	� ��� &	� ��� &	� ���  &	� ��	��  &	� � !"  &	� �#$  &	� ��%
  &	� ��#
 �'()(" �'()(" 

GH Sh 1/0 1/0  2/0  2/0  0/1  5/1  9/1  0/22  5/2 0/2  

F  3/0  5/0 5/0  6/0 8/0  5/1  5/1  5/2 5/2  9/2  

IGF1 Sh 210 200  178  166  153  138  121  120  123 122  

F  345  332  310  294  270  229  200  186 190  192  

3IGFBP Sh 3035 2960  2889 2797  2764  2760  2765  2740  2732 2722  

F  2756  2639  2603  2590  2593  2574  2567  2558  2639  2651  

GH  : Growth hormone; IGF:1  Insulin-like growth factor1; IGFBP  :3 Insulin-like growth factor binding protein3 
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 +9:1 .�%��;� GH )Growth hormone��&=>� ( �� 	������ �� 2�34�� ��� 56 0)%�� )"6��� � ���8��  

  

  
  

  
+9: 2 .�%��;� 1IGF )1Insulin-like growth factor��&=>� ( �� 	������ �� 2�34�� ��� 56 0)%�� )"6��� � ���8��  
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  ��"F")         ��"F")           �H� @��    �8� @��  H6 @��   Y0) @��  ,L @��X��    X$/ @��  X(	 @��    P(
 @��               J*  ���)   J*   ���) J*)  ��� J*   ���) J*)     ��� 

  ��"F")         ��"F")             �H� @��        �8� @��  H6 @��  Y0) @��  ,L @�� X��     X$/ @��   X(	 @��   P(
 @��                  J*  ���)    J*     ���) J*)     ��� J* ���)   J*���) 

  ��"F")         ��"F")             �H� @��        �8� @��  H6 @��   Y0) @��    ,L @�� X��            X$/ @��   X(	 @��   P(
 @��                   J*  ���)    J*     ���) J*)     ��� 

  ��"F")         ��"F")           �H� @��          �8� @��  H6 @��   Y0) @��     ,L @��X��    X$/ @��   X(	 @��    P(
 @��                     J*  ���)   J*   ���) J*)  ��� 
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+9: 3. �%��;� 3IGFBP )3Insulin-like growth factor binding protein��&=>� ( �� 	������ �� 2�34�� ���  

56 0)%�� )"6��� � ���8��  

  

���� 251>� ������ ���	6� 7��� $�/  O#! ��  ;#'� 

���	6� ���� �/ $���	��& �� �1
�� � (�� ��  *#'�7��X 

�� ���5� � 7��� ��/ 95
4	� j+ ���! �  $�#1+���  j#+ 

���5� � 7��� �/ ���	� �� �	>� X  7�5#��  �#- �  0#� 

�oX>� � ���� )Stability envelope (��� j+ ���5� 

���4 9,�" .�oX>� � ���� ��
� �� j+  ���	#�  �#� 

��� 85��! �  ��#)��  �c�#�  j#+  �#��5�  ;#'�  �	#- .

�1��, � ����� � 85� �� +$j ��Y5� ���5� �"��*,�  �#� 

�55v� ��� ! ��' 7��� �/ �� ���� �� �/� . �#�  7��X*#'� 

�� ��5
� 80-20 $����� �"� 80 ���� ��e� 7���  �#/ 

��� �� ���� 20 ���� ���e� ���5� ) �#oX>� �  ��#�� (

���4 $���5" �*X" �� �	- 7��� �/  ��#�� ���� )1 .( O#! 

�� $�& ���##� �##'��� �##��� 7��� $�##/ �� l�� �� ;5##� 

) ����Split-midd(  7��X*#'�  �#- �  �#oX>� �  ��#�� 

j+ ���� �� h�'� ��5
� 80-20 ����� ;'� �-.  

O! �� ;'� j+ ���5� �  j#+  �#��� �  �#oX>� � 

���� �& $�/ m+�- ��/ ���&  �X5#�	�  �#����  �#��5� � 

85)��5� � m+�- ��/ 251>� ������ ���� �*5
4	� 

� 85�  �*5
4	#�  �#����  �#55v�  g#'f �  �#��� � PND 

��##'�>� �##- .PND ��##�� 7�##�/� � �##��� �##5= 

�-	C6/  ��#e�  9#5
4	� ��  �#�����& ) j#+  �#��! � 

�1+��� ( 9#'�.  ��Y#5�  (�#*��  �#�����& ��  %/�k#! 

��	� $��X�� �� �55v� fg' �� 0� 95
4	� �� 95
4	� 

�)�� � ���� 7��� ��/ �5= l	C6/ )PND ( �)*#B� 

n���� �� 8�� ��
� �� ���55v� �r�� ��  ����#e�  �#5v*� 

�*B��� �� �b �1+��� �� �� �
� ��  0#�  �5#B� 7��� � 
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  ��"F")         ��"F")               �H� @��    �8� @��  H6 @��  Y0) @��  ,L @�� X��     X$/ @�� P(
 @��    X(	 @��                J*  ���)    J*     ���) J*)     ��� J* ���)   J*���) 

  ��"F")         ��"F")               �H� @��   �8� @��   H6 @��    Y0) @��    ,L @�� X��        X$/ @��   X(	 @��   P(
 @��                  J*  ���)    J*     ���) J*)     ��� 
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�##5v*� �� 9##5
4	� j##+ �##��! ���##4 $���� 9�##B� �##� 

���##55v� r�##�� �� �##1+��� �� �##� ��##�� �� �5##B� 

7��� ��##/ j##+ �##��! � �	##�� �*##-�� $9##'� (�##*�� 

������& ��*6� ���� .$85�J6/ �/ �S PND 85� �� 

95
4	� ���p� c���� ) �#� POD  85��#!  �#� ( $�#-��  �#� 

���56b� ��*�5� �� ��	� �1+��� �� %:���� 9B���. 

�##� h�##'� 2##51>� ����##�� ���	##6� 7��� ��##/ �� 

���	��& �� j+ $���5� j+  �#��� �  �#oX>� �  ��#�� 

�& �##/ �� GH �6##'D! �##� ���##4 �##�� �##� 9##'� �##�& 

)2�- ��/ 4 � 5.(  

��D+ � |��*� 251>� ������ �� �� ��&���	 �� 

i	g' GH �� (��� 3 ��K 7�- 9'�.  

$���5� j+ j+ ���� � �oX>� � ���� �& �/  ���#� 

�� ���	��& �� 1IGF �6'D! w�b  2�#-  ��#/ 6 � 7 

�� �-��.  

��D+ � |��*� 251>� ������ �� �� ���	��& �� 

i	g' 1IGF �� (��� 4 ��K 7�- 9'�.  

j+ $���5� j+ ���� � �oX>� � ���� �& �/  ��#�� 

�� ���	��& �� 3IGFBP �6'D! w�b 2�-  ��#/ 8 � 

9 �� �-��.  

��D+ � |��*� 251>� ������ �� �� ���	��& �� 

i	g' 3IGFBP �� (��� 5 7��& 9'�. 

 
;5'�� j+ ���5� � �oX>�� ���� ���� ���	6� 7����/� GH/SH )Growth hormone(  

  
�oX>� � ���� j+ ;5'�� 	6� ���� ���� �7��� ���  ��/GH/SH  

  
+9: 4. 56 0)���� 56 � ���� )@A,� �  �BC 	������ () -��- E(     
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  ��"F")         ��"F")               �H� @��   �8� @��   H6 @��    Y0) @��    ,L @�� X��        X$/ @��   X(	 @��   P(
 @��                  J*  ���)    J*     ���) J*)     ��� 

  ��"F")         ��"F")             �H� @��         �8� @��   H6 @��    Y0) @��    ,L @�� X��        X$/ @��   X(	 @��   P(
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���� � ���	
� ����  ������	
�$�%�&�' ( 

�oX>� � ���5� j+ ;5'�� 7��� ���� ���� �  ��/GH/F )Growth hormone(  

 
�oX>� � ���� j+ ;5'�� 7��� ���� ���� �  ��/GH/F  

 
+9: 5. � ���� 56 0)���� 56 )@A,� �  �BC 	������ G) H��- I(  

  

-��# 3 .�����JK� +�",' ����%� L��� 	K�34�� � $�� 	K�34�� ���� �� 	������ �� GH )Growth hormone( �&=>� 

*��� ��(+,��  -(. /(+,�� 	
  

�-�./ #012.�  A B �3%�4� 5 #012.�  B 
A 

���.�67 �   �8�  "8�  �8�  "8�  ���.�67  �8�  "8�  
�.9 #012.� �   3  5  8  8  :�;00</ ��8�  

=>�  ;00</ #�?   
  

 

  

���0�  2/0  3/0  6/0  7/0  ;@� ��3A�8 �A B�   #$C� #$C�  
D0E��0�  16/0  3/0  87/0  02/1  ;00</ :�$@  :�$@�A �A :�$@�A  :�$@�A �A :�$@�A  

�F��� 5 :�;00</  2/0-1/0  5/0-2/0  0/2-1/0  5/2-3/0  ;00</ �� =>�  
�F��� 5 :�;00</ �H�I� 5 @:�$  :�$@�A  :�$@�A  �A :�$@  �A :�$@  ;00</ �$3�  15/0 �A 2/0  5/0 �A 4/0 

;00</ =>�  ;00</ J�>�  0/2 �A 2/0  5/0 �A 3/0  
;00</ �$3�  2/0-1/0  4/0-2/0  7/1-1/0  5/1-5/0  ;00</ ���0�  6/0 �A 2/0  7/0 �A 3/0  
;00</ J�>�  2/0-2/0  3/0-2/0  0/2-1/0  5/2-3/0  ;00</ D0E��0�  87/0 �A 16/0  02/1 �A 30/0  
��8�  �
.K�  �   

#�?  L  =>�  L  =>�  5�.1�  5�.1�  PND 75%  87%  
:�$@  :�$@�A  :�$@�A  :�$@�A  :�$@�A  POD 

25%  13%  
5� ;03� ���N�F!  ;0O  ;0O  ;0O  ;0O  

POD: Percentage of overlapping data; PND: Percentage of non-overlapping data 
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  ��"F")         ��"F")            �H� @��   �8� @��   H6 @��   Y0) @��  ,L @��X��   X$/ @��  X(	 @��    P(
 @��               J* ���)   J* ���)   J*)   ��� J*     ���) J*)     ���  

  ��"F")         ��"F")            �H� @��   �8� @��   H6 @��   Y0) @��  ,L @��X��   X$/ @��  X(	 @��    P(
 @��               J* ���)   J* ���)   J*)   ��� J*     ���) J*)     ���  
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���� � ���	
� ����  ������	
�$�%�&�' ( 

 � ���5� j+ ;5'����/ 7��� ���	6� ���� ���� � �oX>� IGF1/SH )1Insulin-like growth factor(  

 
 ��/ 7��� ���	6� ���� ���� � �oX>� � ���� j+ ;5'��IGF1/SH  

  
+9: 6 .56 0)���� 56 ���� � )@A,� 	������  �BC � -�� )(- E(  

  
��� ���	6� ���� ���� � �oX>� � ���5� j+ ;5'�� ��/ 7IGF1/F  

  
 ��/ 7��� ���	6� ���� ���� � �oX>�� ���� j+ ;5'��IGF1/F  

  
+9: 7. 56 0)���� 56 ���� � )@A,� �  �BC 	������ G) H��- (I    
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  ��"F")         ��"F")           �H� @��      �8� @��   H6 @��    Y0) @��    ,L @�� X��       X$/ @��   X(	 @��   P(
 @��              J*  ���)    J*     ���) J*)   ��� J*     ���) J*)    ��� 

  ��"F")         ��"F")             �H� @��    �8� @��  H6 @��   Y0) @��    ,L @�� X��       X$/ @��  X(	 @��   P(
 @��               J*  ���)    J*     ���) J*)   ��� J*     ���) J*)    ��� 

  ��"F")         ��"F")                �H� @��  �8� @��  H6 @��    Y0) @��    ,L @�� X��          X$/ @��  X(	 @��      P(
 @��                 J*  ���)    J*     ���) J*)   ��� 

  ��"F")         ��"F")                �H� @��  �8� @��        H6 @��    Y0) @��    ,L @�� X��          X$/ @��  X(	 @��          P(
 @��                 J*  ���)    J*     ���) J*)   ��� 
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���� � ���	
� ����  ������	
�$�%�&�' ( 

-��# 4 .JK������ ",'�+ �%���� L��� 34���K	 � ��$ 34���K	 ���� �� ������	 �� 1IGF )1Insulin-like growth factor (�&=>�  

��(+,�� *���  -(. /(+,��  	
  

�-�./ #012.�  A B �3%�4� 5 #012.�  B 
A 

���.�67 �   �8�  "8�  �8�  "8�  ���.�67  �8�  "8�  

�.9 #012.�  �   3  5  8  8  :�;00</ ��8�  

=>�  ;00</ #�?     

���0�  370  365  159  282  ;@� ��3A�8 �A B�   ��F� ��F�  

D0E��0�  367.4  365.4  160  271  ;00</ :�$@  :�$@�A �A :�$@�A  :�$@�A �A :�$@�A  

�F��� 5 :�;00</  382-350  370-360  210-120  345-186  ;00</ �� =>�  

�F��� 5 :�;00</ �H�I� :�$@  :�$@�A  :�$@�A  �A :�$@  �A :�$@  ;00</ �$3�  129 �A 382  321 �A 382  

;00</ =>�  ;00</ J�>�  210 �A 382  345 �A 370  

;00</ �$3�  38202-360 36905-362  18905 -12905  321-214  ;00</ ���0�  159 �A 370  282 �A 365  

;00</ J�>�  382-350  370-360  210-120  345-186  ;00</ D0E��0�  161 �A 367  271 �A 365  

��8�  �
.K�  �   

#�?  �-8��  �-8��  �-8��  �-8��  PND 100%  100%  

:�$@  :�$@�A  :�$@�A  :�$@�A  :�$@�A  
POD 0%  0%  

5� ;03� ���N�F!  ;0O  ;0O  ;0O  ;0O  
POD: Percentage of overlapping data; PND: Percentage of non-overlapping data 

  

'��5; j+ �5��� �oX>��� ���� ���� ���	6� 7����/� IGFBP3/SH )3Insulin-like growth factor binding protein(  

  
�oX>�� ���� j+ ;5'�� 7��� ���	6� ���� ���� �  ��/IGFBP3/SH 

 
 +9:856 . 0)���� 56 ���� � )@A,� �  �BC 	������ -�� )(- E(  
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 ��"F")        ��"F")                  �H� @��  �8� @��      H6 @��      Y0) @��    ,L @�� X��    X$/ @��       X(	 @��     P(
 @��                J*  ���)    J*     ���) J*���) 

 ��"F")        ��"F")                �H� @��         �8� @��      H6 @��      Y0) @��    ,L @�� X��    X$/ @��       X(	 @��     P(
 @��                      J*  ���)    J*     ���) J*���) 
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���� � ���	
� ����  ������	
�$�%�&�' ( 

�oX>� � ���5� j+ ;5'�� 7��� ���	6� ���� ���� �  ��/IGFBP3/F )3Insulin-like growth factor binding protein(  

  
 ;5'���oX>� � ���� j+ 7��� ���	6� ���� ���� �  ��/ IGFBP3/F  

  
+9: 9 .56 0)���� 56 ���� � )@A,� �  �BC 	������ H�� )G- I(   

 
-��# 5 .JK������ ",'�+ �%���� L��� 34���K	 � ��$ 34���K	 ���� �� ������	 �� 3 Insulin-like growth factor binding protein  

)3IGFBP (  

��(+,�� *���  -(. /(+,�� 	
  

�-�./ #012.�  A B �3%�4� 5 #012.�  B 
A 

���.�67 �   �8�  "8�  �8�  "8�  ���.�67  �8�  "8�  
�.9 #012.� �   3  5  8  8  :�;00</ ��8�  

=>�  ;00</ #�?     

���0�  
3599  3325  2781  2591  

;@� ��3A�8 �A 
B�   

��F�  ��F�  

D0E��0�  3635  3309  2838  2610  ;00</ :�$@  :�$@�A �A :�$@�A  :�$@�A �A :�$@�A  
�F��� 5 :�;00</  3760 -3546  3650-3023  3035-2740  2756-2558  ;00</ �� =>�  
�F��� 5 :�;00</ �H�I� 5 :�$@  :�$@�A  :�$@�A  :�$@�A  :�$@�A  ;00</ �$3�  2624 �A 3546  2621 �A 3145  
;00</ =>�  ;00</ J�>�  3035 �A 3760  2756 �A 3650  
;00</ �$3�  3760-3546  3527-3145  2924-2642  2621-2410  ;00</ ���0�  2781 �A 3599  2591 �A 3325  

J�>�;00</  3760-3546  3650-3023  3035-2740  2756-2558  ;00</ D0E��0�  2838 �A 3635 2610 �A 3309  
��8�  �
.K�  �   

#�?  �-8��  �-8��  L  =>�  L  =>�  PND 100%  100% 

$@:�  :�$@�A  :�$@�A  :�$@�A  :�$@�A  
POD 0%  0%  

5� ;03� ���N�F!  ;0O  ;0O  ;0O  ;0O  
POD: Percentage of overlapping data; PND: Percentage of non-overlapping data 
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 @��                 J*  ���)    J*     ���) J*)   ��� J*     ���) J*)    ��� 

  ��"F")       ��"F")                �H� @��  �8� @��  H6 @��   Y0) @��    ,L @�� X��       X$/ @��  X(	 @��   P(
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12.  

%��Y##,� 2##��	F ��##-� � 0##5<	���& ���##� %/�##� 

;B5<	��*��C��/ � ;B5<	����� ��DEF �� �	o�� ^��B� 

�� 5��##�; �D##EF �� 9##'� $�##*,� �	##��� ^��##' 

9
��� �/ �  %/�#�  �*
���#�  �#/ �  ��#/���  O#! �� 

�)*+	' $���- ���� 7��X*'� �� 26F  ��#/  �#
��� 

�##��Y/�! � ��##
*� �� [��##/� l�� ��##/ ���##��� 

�)*+	' 9'�.  

(���� 1 � 2 7��� ��/ ���	��& �/ ��  2#�4 �  O#! 

����� �1+��� ���� �� �/� � �� 2�- ��/ 1$ 2 � 3 

Y5� 8�� 7��� �/ �� ��	� �	\� 2��4  7�/�#��  9#'� .

|��##*� %/�k##! �##z�
 ��##�� ��� �##� 8 7�##� 8��##6� 

 �*���#e�  R#F�� %��Y##,�  i	g#' �� l��##" GH �� 

���,� D*�� �� �)*+	' ���- 7�- $9'� ���  �#���Y,� 

�� i	g' 1IGF � 3IGFBP 7�/��� ���. 

w�b 2�-   ��#/4 � 5  ��#e�  j#+  $�#��!  ��#��� 

�<�Y� �  9#��� �� GH  ��6#'D! ��  ���	#��&  ��#�� 

7��� 9'� .�� P��- 8��6� $�/ �55v�  ���#�� �� 4  7�#� 

(�� �� fg' � ���� ) w#�b  m+�#-  �#55v�  fg#' � 

�55v� ����( ���6� ��p�� n���  �#��  O#! �� �&  $�#��� 

��	
� �- .���� ���6� �� �<�Y� �� ��	
�  �#55v� 

9,�� �� 8�� ���� 7��/� � ��:����  ��#6�8  �#� GH 

��6'D! 8�� ���,� 7�	� 9'�.  

��6/ ��	" �� ��  (��#� 3  7�#�&  $9#'�  85)��#5� 

���6� GH �� 16/0 �� j+ ���! �� 87/0 ��  �#1+��� 

�� ���	��& (�� � �� 3/0 �� 02/1 �� �1+���  7�5#'� 

9'� �� ���� 7��/� � %��Y,� i	g' GH �� 8�� �� 

���	��& 7�- 9'�.  85#�J6/  m+�#- PND  ��#�� 

�� �/� �� �-	C6/ 85� ��e� j+ ���! �  �#1+��� �� 

���	##��& (�� 25/0 � �� ���	##��& q�� 13/0 7�	##� 

9'� � �1+��� �� 85<�� ���	��& 75/0 � ��  85#��� 

���	��& 87/0 ��s� 7�	� 9'�.  

w��##g� |��##*� �##
<�g� � Aili Low � ����##�6/ 

)11($ %/�� GH �� l��" O! ��  �)*+	#'  �#���� 

�� ���� �� �� �*,�� ��/ w5e>�  �#z�
 ��  j#+  �#��! � 

���	��&  �#/  ���	#:6/ ���� �  8#��  $%/�#�  �#*
 �� 

95
4	� �1+��� �� q�p�� 8��6� �/ �� 7��  ��#/ (��  �#� 

;�S  �#�  ��	#+.  w#�b  |��#*�  �#
<�g� � Kraemer  �

Ratamess 8��##6� �*���##e� R##F�� %��Y##,� GH �� 

���,� ;<�' �� �	- )24 (�� ��  |��#*�  %/�k#!  �#z�
 

�� ���##,� �*+	##' ���	##:6/ ���� � %��Y##,� GH �� 

l��" 4 7�� O! �� q�p�� 8��6� �/ P��- 7�- n9'� 

(�6*
� �� ��� �� 4 7��  ����#*��  $�#1+���  9��#- �� 

8��6� ��/ �*���e� �� %/�� �*�5� � q���� GH O! 

�� �)*+	' ��5"	1� 7��� 9'�.  

w��Y� GH �� ������ V�	�  %��Y#,� 20  ��#���� 

�� ��5<	 mRNA 1IGF �� �1EF �  �*1�#'�  9�#B� 

�##� w##��Y� 1IGF �##� ���##��� )%��Y##,� 5/2 ��##���� (

�� �	- ��  8#�6�  9#'�  �	#���  �#�  qY5��#��  ;5#g�� 

;���� �1EF �  �*1�#'�  n�#-��  ��#��  %��Y#,�  i	g#' 

8���	�� /8������! 1IGF ���� �� �/� ��  ;#��  �#� �� 

;*##B5' 1IGF �� l��##" 9##'� )8( .$8�����##�� �� 

��
<�g � �z�
 Y5� %��Y,� GH 8�6� 9'�  V#�	� 

%��Y##,� 1IGF ���� ��D##EF � �� $�##p5*� %��Y##,� 

Y*�##' 85L���##! �� ��D##EF �##� ��	##� 8��##6� ���##4 

�*,�" ��� �	- .��� �� 9����>� ��/  8#��  w#5e>�  8#�� 

9'� �� ���55v� 1IGF ��DEF �'��� ���.  

8*+���##! �##� 9##5<�
, ���##� R##F�� f##-�� GH 

�� �	- �� �� w��b �	+  �#�  �#�� �  ���#'  9#,��  �#/ 

�� ��� � �5<	� 1IGF �� ����� �� ! ��  ���#' .1IGF 
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Y##5� �##�� ��5<	��##�& �	##+ �� �##� �	##b ;5e*##B� ��� 

9,�� ��/ �	"��	" (�6F� �� ��� )30.( 

GH �##� ��	##�F 0##� �]	##*5� ���##� 9##'D����5, 

�*+��-  7�#-  9#'� . %��Y#,�  0#��>�  9#'D����5, 

�� ���	� �� �	b 7	e<�� RF��  2�#-  8*,�#"  �*#�5� �& 

�	- � �p�� �� q�5*<� ��� ;+� �� �)*+	' ���" . �#�� 

;##+� �##
� �� 4-2 (�##' O##! �� $�)*+	##' %/�##� 

��
� ���� ���� ��� .�� h�'� l��Y"   %/�k#! 0#�$  

24-12 9F�' O! �� ����� �� 1IGF 7�/��� �- �� 

������ (	1' ��/ �!� (�51� �� $;+� 5/2-0/2 � �#��� 

%��Y,� �*,��  9'�)21(.  

��  ��#
<�g� �4��##� ���##���� � �##65
� )28 ( �

����� � �����6/ )30%��Y,� ( ��
� ���� �� GH  O#! 

�� 0� �B1� 8��6� 7�/���  7�#-  9#'�  �#�  �#�  ��	#� 

�p5*� 9,�" �� GH �� N'�!  �#�  8��#6�  �*���#e�  �#� 

��- q�c �� (�6F� 7��� $�-�� %��Y,� �� ����.  

w�b  2�#-  ��#/ 6 � 7  ��#e�  j#+  �#��! � 1IGF 

�6'D! �� ���	��& (�� ����� �<�Y� � ��  ���	#��& 

q�� ����� 9��� �*-�� n9'� �� P��- 8��6� ��� ;/ 

���� �<�Y� ���� �� ���	��& 7�/��� ��  �	#- ) w#�b 

m+�- �55v� fg' � �55v�  �#���(.  �#���  ���#6� �� 

�<�Y� �� �<�Y� 7�	� n9'� �� 8�� ���� 7��/� � q�F 

��:���� 8��6� �� 1IGF  ��6#'D!  8#��  ���#,�  7�	#� 

9'� .��6/ ��	" �� �� (��� 4 7��& $9'�  85)��#5� 

���##6� 1IGF �� 4/367 �� j##+ �##��! �##� 8/160 �� 

�##1+��� � ���	##��& (�� � �� 4/365 �##� 75/270 �� 

�##1+��� � ���	##��& q�� 7�5##'� $9##'� �##� ��##�� 

7�##�/� � %/�##� fg##' 1IGF �� 8##�� �� ���	##��& 

9'�. 85�J6/ m+�- PND ���� �� �/�  �#�  q�#F 

�-	C6/  85#�  ��#e�  j#+  �#��! �  �#1+��� ��  �#/ �� 
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Abstract 
Background: The aim of this study was to investigate the effect of eight months of resistive training 
on growth hormone (GH), insulin-like growth factor1 (IGF1), and insulin-like growth factor binding 
protein3 (IGFBP3) plasma levels in patients with severe burns.  

Methods: The research method used in this study was of the individual-case type with multiple base 
lines for the participants. The examinees of this study included two women with severe burns (third 
degree) in the age range of 20 to 30 years confined in the Central Accidents and Burns Hospital, 
Isfahan, Iran. After determining the base-line position, the participants were entered into the project in 
a ladder step-by-step format. During the 8 months of individual intervention, they did the resistive 
training and one month after the finishing of the intervention period, they were put under follow-up 
examinations for 2 months. The measuring tool for this study was the blood tests taken for measuring 

GH, IGF1, and IGFBP3 plasma levels, which were taken at the fasting morning time and 24 hours 
after the exercises at the end of each month. 

Findings: Based on the visual analysis and descriptive statistical indexes, the resistive training in both 
examinees had caused a significant change in the GH, IGF1 and IGFBP3 plasma levels; as the 
percentage of non-overlapping data (PND) was 75% for the first and 87.5% for the second examinee 
in GH level, and 100% for both examinees in IGF1 and IGFBBP3 levels. 

Conclusion: It seems that long-term resistive training can cause elevation of the plasma level of some 
growth factors in patients with severe burns or it can prevent the reverse process and intense decline in 
these factors after the burn takes place. In addition, it would make these patients become free of the 
need for frequent surgeries and using different equipments. 

Keywords: Burn, Growth hormone (GH), Insulin-like growth factor1 (IGF1), Insulin-like growth 
factor binding protein3 (IGFBP3), Resistive exercise, Single subject research 
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Abstract 
Background: Rheumatoid arthritis (RA) is an autoimmune disease with unknown origin. Several 
etiologic factors have been attributed to the pathogenesis of RA, which is substantially derived by 
inflammatory factor. Trace elements (TE) including selenium, zinc and copper are components of 
several fundamental enzymes in the oxidative pathways which play crucial role in the prevention of 
cellular oxidative stress induced by superoxides and free radicals.  

Methods: The current study aimed to assess the relationship between serum values of the trace 
elements and RA disease activity. On this purpose, searching of available electronic databanks by 
relative keywords and without any time limitation performed. 

Findings: The serum levels of selenium, zinc, and zinc/copper ratio in patients with RA were lower 
than those values in age- and sex-matched healthy control individuals; but zinc had a positive 
correlation with serum levels of albumin and negative relation with disease duration. Furthermore, 
copper was positively correlated to disease activity and there was no association between serum level 
of copper and age or gender. There was a relationship between lower values of selenium and number 
of affected joints in RA. 

Conclusion: It can be concluded that there is a relationship between serum values of trace elements 
and RA development and disease activity. 
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