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1. Aims and Scope: The Journal of Isfahan Medical School is the official scientific weekly publication of the 
Faculty of Medicine in Isfahan Medical Sciences University.  
This Journal accepts Original Papers, Review Articles, Case Reports, Short Communications,Educational 
Medical Video Clips  and Letters to the Editor on all aspects of medicine. 

2. Manuscript Submission is acceptable only via Journal URL: http://journals.mui.ac.ir/jims 
Manuscript must be accompanied by a covering letter to the Editor-in-Chief, including title and author(s) 
name and undertaking that it has not been published or submitted elsewhere. In case the manuscript was 
earlier submitted to some other Journal and was rejected, the authors must provide full information for 
proper analysis. Manuscript should be typed in double space of the A-4 size paper with clear margins on 
both sides. The text should be submitted in Microsoft Word format only. Tables as well as illustrations 
should be typed and drawn on a separate pages. Do not submit tables as photographs. 
The figures should be sent in a format of JPEG or GIF which will produce high quality images in the online 
edition of the journal. Authors must declare that it is being exclusively contributed to the Journal of Isfahan 
Medical School. 

3.  The manuscript should include: Title page, the Abstract (in both Farsi and English), Introduction, Ma-
terials & Methods, Results, Discussion, Acknowledgement and References. 

4. The title page: The complete title of the manuscript, the name of all the authors with their highest 
qualifications, the department or institution to which they are attached, address for correspondence with 
telephone numbers, e-mail, and Fax number. 

5. The Abstract: All original articles must accompany a structured abstract up to 250 words. It should be 
structured as Background, Methods, Results and Conclusion followed by 3 to 5 Keywords. Keywords 
will assist indexers in cross indexing the article as they are published with abstract. Use terms from the 
Medical Subject Headings (MeSH) list of index medicus (http://www.nlm.nih.gov/mesh/MBrowser.html).  
Authors need to be careful that the abstract reflects the content of the article accurately. 

6. Introduction: This should summarize the purpose and the rationale for the study. It should neither review 
the subject extensively nor should it have data or conclusions of the study. 

7. Materials & Methods: This should include exact method or observation or experiment. If an apparatus is 
used, its manufacturer’s name and address should be given in parenthesis. If the method is established, give 
reference but if the method is new, give enough information so that another author is able to perform it. If a 
drug is used, its generic name, dose and route of administration must be given. For patients, age, sex with 
mean age ± standard deviation must be given. Statistical method must be mentioned and specify any general 
computer program used.  

8. Results: It must be presented in the form of text, tables and illustrations. The contents of the tables should 
not be all repeated in the text. Instead, a reference to the table number may be given. Long articles may need 
sub-headings within some sections (especially the Results and Discussion parts) to clarify their contents.  

9. Discussion: This should emphasize the present findings and the variations or similarities with other work 
done in the field by other workers. The detailed data should not be repeated in the discussion again. 
Emphasize the new and important aspects of the study and the conclusions that follow from them. It must be 
mentioned whether the hypothesis mentioned in the article is true, false or no conclusions can be derived. 

10. Acknowledgement: All contributors who do not meet the criteria for authorship should be covered in the 
acknowledgement section. It should include persons who provided technical help, writing assistance and 
departmental head who only provided general support. Financial and material support should also be 
acknowledged.  

11. Tables: In limited numbers should be submitted with the captions placed above. Do not submit tables as 
photograph. Place explanatory matters in footnotes, not in the heading.  

12. Figures:  Should be in limited numbers, with high quality art work and mounted on separate pages. The 
captions should be placed below. The same data should not be presented in tables, figures and text, 
simultaneously.  

13. References: Should be as Vancouver style. All manuscripts should be accompanied by relevant references. 
The author should ensure reference to locally published studies by doing proper literature search. It may not 
be possible for the editor and reviewers to check the accuracy of all reference citations. To minimize such 
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errors author should verify references against the original documents. The Reference should provide the 
following information as stated in the presented models as follows: 

a. Article: Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation 
of interstitial excitatory amino acid concentrations after cortical contusion injury. Brain Res. 
2002;935(1-2):40-6. 

b. Chapter in a book: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in  human 
solid tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New 
York: McGraw-Hill; 2002. p. 93-113. 

c. Book: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. 
Louis: Mosby; 2002. 

14. Proof Reading: A computer prints out is sent to the corresponding author for proof reading before 
publication in order to avoid any mistakes. Corrections should be marked clearly and sent immediately to 
the Journal office.  

15. Abbreviations and symbols: Use only standard abbreviations. Avoid using them in the title and abstract. 
The full term for which an abbreviation stands should precede its first use in the text unless it is a standard 
unit of measurement. 

16. The corresponding author: Will be supplied with 1 free issue. 
17. Ethical guidelines: Ethical considerations must be addressed in the Materials and Methods. Please state that 

informed consent was obtained from all human adult participants and from the parents or legal guardians 
of minors. Include the name of the appropriate institutional review board that approved the project.Indicate 
in the text that the maintenance and care of experimental animals complies with National Institutes of 
Health guidelines for the humane use of laboratory animals, or those of your Institute or agency. 

18. Conflicts of interest: Authors must acknowledge and declare any sources of funding and potential 
conflicting interest, such as receiving funds or fees by, or holding stocks and shares in, an organization that 
may profit or lose through publication of your paper. Declaring a competing interest will not lead to 
automatic rejection of the paper, but we would like to be made aware of it.  

19. Page charges:  There are no charges for publication in this Journal. 
20. Copyright: The entire contents of the Journal of Isfahan Medical School are protected under international 

copyrights. This Journal is for your personal noncommercial use. You may not modify copy, distribute, 
transmit, display, or publish any materials contained on the Journal without the prior written permission of it 
or the appropriate copyright owner.  

21. Peer review process: All manuscripts are considered to be confidential. They are peer-reviewed by at least 
3 anonymous reviewers selected by the Editorial Board. The corresponding author is notified as soon as 
possible of the editor decision to accept, reject, or require modifications. If the manuscript is completely 
acceptable according to the criteria set forth in these instructions, it is scheduled for the next available issue. 

22. Journal has entire right for accept or reject any of received manuscripts. 
23. The editors, editorial board, sponsoring organization, and publisher do not accept responsibility for the 

statements expressed by authors in their contributions.   
24. Communicating with the Editorial Office: We encourage you to communicate with the JIMS Editorial 

Office and to check on the status of a manuscript via journal site: (http://journals.mui.ac.ir/jims) only. For 
more in formations you can contact with JIMS office via E-mail address (jims@med.mui.ac.ir). 
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Designing and Fabrication of a Noninvasive Bilirubinmeter 

 
Maryam Hajrasooliha1, Majid Mohammadbeigi PhD2, Mohammadreza Yazdchi PhD2,  

Behnaz Khani MD3 

 
Abstract 
Background: Neonatal jaundice is a common disease, and has been seen in almost 60% of term and 
80% of preterm infants. There are three methods of assessing bilirubin level, visual, cutaneous and 
serum measurement. Method of measuring serum bilirubin, due to blood sampling from the baby, is 
not ideal. Visual assessment method is not an accurate criterion. So, the researchers looked for a way 
to measure bilirubin level non-invasively. In 1980, the first review was done and high correlation was 
found between the skin bilirubin level and the amount of bilirubin in serum. Some of noninvasive 
bilirubinmeter devices poorly acted in heterogeneous groups in terms of gestational age and races. 
Some of the newer methods, for each infant, need an initial correction. The latest method of measuring 
skin bilirubin uses the reflection of the wide spectrum of visible light.  

Methods: We intended the designing and construction of a noninvasive neonatal jaundice meter, using 
newest methods and designs. In this device, light, with five different wavelengths, transmitted to the 
skin and after measuring the reflection from baby’s skin, the bilirubin concentration in terms of mg/dl 
could be obtained. 

Findings: Clinical testing of the device was done on 32 infants; and correlation of 74%, between the 
transcutaneous (TCB) and the total serum bilirubin (TSB) values was obtained. 

Conclusion: An acceptable correlation was obtained between the transcutaneous and the total serum 
bilirubin values. The device can be used to screen newborns for measurement of bilirubin with 
decreased number of blood samples. 

Keywords: Jaundice, Transcutaneous bilirubin, Total serum bilirubin, Noninvasive bilirubinmeter 
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���$� G��2 ��� B   �� "��-��   � Z�) d��% .)��& ���$� 

��,����� �? ��f� �#!/	 )�L��� F��� 2�-�T	  ���� 

T  "� K�& _�,<"� N�g�A� '�?� ��-� )�V ')� 

��! T^XU�  � Z��,X� "�%�E	     U�,� ���%'�) '��;<

���� � "��� .)���&.��� � d���%�����$� �����$� "C��2�� ���� � 

G��2 ��� T �� ���$� ��2� � "�-�� ) )�&4.(  

� ')����$� G�'������� ���#!/	 ���%H� )�����  h��2�!

 �� Z�J%� /2�$21+�      ��� "�^X��� �� /�@= .)��& *�� 

���%H� 0����� �i���A 0  ����� ��2�-�T	 B  T��>�� ')


�-��	 .�%'�) "�-^% T�<  

 )�'� ���* �%H�� 0 	�"%�E  ��� �>������   T�>��


�-�	�� �%H�2���> �' 0 	"� ��   0H W[�2 � ����� �'

2�-� "�	T B � "��5 '��J�� �$%� ���  K�1�5 "�� .� 

�%H�    G���2 "�� Z��E�� 0��$� ') 0  ���� T   "���5

����  )���& �G����2����� T ���$�� ���#! G����>	/ 

�� �&%�� . ��.  G���2 ����  ��$���  G���> ') ���2� 
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  	����� ���� �������� ه�وا��� در ��م ه�ا��������� � 

2�-�	T��� B 2�-� W[2 .�%'�) �L%	T ���� B 

���%H 0H i���A���� j'4��� 0 � /���& "��� � �%���&

T21��-� � ')�H���;�� .� T21��-� ���$! ���4 

�	��#� +	�� �� T�21��$21+ � ����  ��#! �' ���	/ 

��   �+ "�� ����)	�     W[�2 .����,� /�2�$21+ ���2

G��2  ����   k��� /�2�$21+�  ��%H� )���� ����   �����

�����	. �� ��%H ��%��2� )����     l�&�! ��� "�� ���

��  �%�&�X )'�� ��0� � 0�A�� .�%)���.   "�� �%�'

��` ����. ) )'�) "��)� "�-� ��` �! ��'4.(  

���%H� )����� ����� �����������.	 ������ ���"  Z���%

�.	������%�$� �� ���� 0�� "� ��&��� 0H   �� ���.	 

970000-160000  0���)0H .T2�  ��"� G�$�� '�?�   

20 q!��+ /� �N').	 ��� �#! �' �$21+/	 ��  ���)

)5-4.(  

Sklavounou � 0�'��$� � .	E%��	   ���2 lC�2� 

�.	������%�$�  ') �' ��50 �'�$	   � "�� 1�@�.�	   01�+

��'���– >��!H*	 )K��� )'�� � (20 )�>  K���) Y�2

���&2'�� (� �4>� "� � �%)����   ���2 lC�2� IgG 

)Immunoglobulin G( �  lC����2 ��������IgA 

)Immunoglobulin A� K��� ') ('�$	   ��%)�$% K'�&�

)6 .(Lundstrom LR! ') ��L	   ���34 � '��$	   "��� 1��@�

.�	 ��'� 01+��– >��!H*	   � ()'��� K���)23   )��>

(������& K������) Y����2� �.	E%����	 �����2 lC���2� 

�.	���������%�$�  ���2'�� �' ������  �����% .)�����s� 

��'�>������%�$� � "� )�) 0�#%.	E%�	   ���2 lC�2� 

IgG  �'��� '�? "�� � ') 0�'��$	 OLP �L� ') "�,�   ���

 K������& �4>��� +��	 ) )��7.(  

Sun LR! ') 0�'��$� �	L�� ���$�  �' G�'����

 ')46 �	'�$  "� 1�@�	.�!�!��� 01+	*  �36  )�>

2'�� Y�2� ��% .�%)���s LR!	�f �4>��� � �	E%�	. 

IgG � IgM )Immunoglobulin M )�) 0���#% �' (

)8 .(Albanidou-Farmaki 0�'����$� �� ���	E%�	. 

��2 lC2� ��������%�$	. ���'  K��� �) '))'�� 

 � "� 1�@�)	.� !�!��� 01�+ �	* � ( ����&   (Y��2)

�L��", ��% .�%)�$%�s  � "�� )�) 0�#% �	E%�	.   lC�2

��2� IgA g�#� '�? "�� �4>��� +	��  )���u  ')

���<� � ') "�����	E%�	.  lC��2IgG � IgM� ���	v 

!��-!� )�K� ) �#%9.(  

Gandolfo � 0�'�������$� �.	E%������	  lC�����2

�.	������%�$�  �� �' ��.	   K���� �) )'���    "�� 1��@�)

.�	 !�!��� 01+*	 K��� � ( ����&   �2'�� (Y��2)� 

��% .�%)��s� � "� )�) 0�#%.	E%�	   ���2 lC�2� IgG 

   �g�#� � �'��� '��? "��  �4�>��� + ���	  ) )���10 .(

��^� '�+ � �0�'��$�  0�4�	� IgG� IgM � IgA  Z��2 

�' ') 0����1�@� "��� d���% �	!����,�� � ���	V �	!����,�� 

.�	 01+ �%��) �  K����  ����&  ��2'��  ��%)�$% .') 

d���% ��	!����,�� IgG Z���2 ���4��>� 0���#% u)�) ') 

�!'�N "� M�C2 IgM � IgA ') K���  �	!���,�� � 

�	V �	!��,�� .�	 01+ �%��) � K���  ����&  ����-! 

/��= "w<1� �� T&��% )11.(  

"������C� �Divya  � Sathasivasubramanian 

0�4	� IgG � IgA Z�2 �' ') 0��1�@�  "��  .�	�  01�+ 

�%��) K���� ���& �2'�� �%)�$% . 0�4�	� IgG  Z��2 

') K��� .�	 01+ �� K��� ���& ��#	� )�� .�.	�a$� 

0�4	� IgA Z�2 ') K���  .�	�  �01�+  ���$� ��  K���� 

���& )�� .�� .�� �G�< �� Q�R  �'���H  v	��  Z���� �� 

s���% ���-! ���� �'�) �� �E���� ���&��% )12.(  

���= "� "X�! ��	T �-!	* 	.�  01+ �� ������  ���� 

	
���	��   �� _��2� ���	 ���'�� +	 )�^��#    h�2�! K��&

WHO  � "�� "X�! � ��.  !� ') "��	 4% �!��+� OLP   ��L%
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  	����� ���� �������� ه�وا��� در ��م ه�ا��������� � 

� �F1�A���$� ��2 � G�'����)�  �T�2� K�& M�C� (

�g= 2'�� �� "� �& 0H ��� �� �������%�$	.  ����   Z��2

 d�% �) ')	.�  01+ %���)�  � ������  ���� 	
��� �	�� 

2�$!� �'�) ����  � "��#!�� � x1�A�	��# ��.  K��� �)

�	'�$�    ��$% ��w% �� "��� ��	�	 ���  ��	 ���, ��!�+�* 

,�	'�  "��#��� ��&��� :�#� )�& � 0���� �!�.  d�% �)

 ��^� �' "��#� G1�A�"�2) ����  �& � )�$%	K� �  %���')� 

y��C� �!� ���� 0H �� �T>�.  

  

��� 	
  

�.� N�! "��C��-	– �R!��	 �  ��CL� d�% ���  )���   "��

') G�2 1389 �� ��' 0�'�$	� "�X���  K�����  "��   ����

�#!:	 K��#%�) � 0��%) �&4+�  �1�2� )��H K�E#%�)� 

  0�E�2�'�A �<�� 0�^-�N�  �'��N  T�>�� "����X . � 

'��H� �.� LR!f	  �'25  "� 1�@� )�>.�	  %���) 01+�  �

25 �� "� 1�@� )�>���� �	
���	 �#!/	     "�� "�� ��%)�)

"%�$% e�' ���	     d��$J� ') � �%��& y����%� 0��2H� 

"%�$% YJ< �  "��C� )'��50  ��-%   ���& .)���h�  )�'�

 "��C� "�/��& )'��� ��� )��:  

1- �� .�&�)���� -2�	 -2 �4��= ��	 �� 4��=  

2 - �����'�) �� K)�-���2� Z���5�  lC��2 ���� '�z����c�

��������%�$	. ���  !'�� /�3�) 0�A	 ���  
����2�	���  �

���'�)� 2	,��!��	*% � (	4 ���'�)� �{��� �� �c	T 

OLP � OLR � .���&�) '����=)	'���$  ')�����	T ����� 

%��')� �5 �� Y0��') ��� �����  ��� 2	$�,	*(  

3- Z�5 .�&�) �'�$	� ��� *	$�,	2.  

�� 50 �'�$	 1�@�� ��' U,� �� W+T�  ��@� "��%� 

� Z�J%� ���,+�	 % � 4�	    ����H Z��J%� Z�4���  0��A� 

��,+�	 "%�$% � �& Z�J%� �#! �� ��:	  �����	  ��@�� 

 ��OLP �� OLR 2'�� T^X� � *� ��!�+���,	   "��

2H ���U	 2��&� )�� d�X'� 0��)�� ��).� !�! U�	 

� "�0�'�$	 �� ������ *�   �$A� �"�>�?�� ��'� ���  �

�a$�.	  )�X� � �'�) "�$X �� :�#� T�5 .�&�)

��!Y	 ��� �� '��� ') Z�E��H����� � K��� ') 0�'��$	 

����� �� ��� �	
���	 .(���>�� '��=  

:	���#! �*� ��!�+����,	 � ').��� "���<��� ���� 

_����2� ��������'�	 �'�����  h���2�! K����& "WHO   

�'�N T>��.  

0H �� W+� "�<�� ')� 2'��� �� �������%�$	.  ����

�� ��	" � �	0�'�$ K��� �) ��� "%�$%�  � "�� 0�A �	0�4 

cc 5 ���H "� � "�>���K�E#  G�2'� �&�  ��! � �	0�4 IgG� 

IgM � IgA � e�' ������'�!�%�$ ��	������ � � ��	0�4 

)Immunoglobulin E( IgE e�' �������� ELISA 

)Enzyme-linked immunosorbent assay( 

K�����%� �����	 ��&�)���L� .)�� ���"   �� K����H T��2)

�.	������%�$�  �K��� �) ') ����  �� K)�-�2� 0���Ht  ')

Z�%   '�4�>�SPSS )SPSS Inc., Chicago, IL( 4J! "��  �

�R!/	 �&.  

  

���	 	
  

0���H t   �� 0��#%�   � "�� ���) .	E%��	 IgA    '��? "��

���� '�)�  K��� ')����� ��	
���	 ���#	   K���� ��

.�	  01+)�� )050/0 < P�L� ') ��� .(",� � �.	E%�	 

IgG� IgM � IgE� � ').	    '���H x1��A� K���� �)� 

���� '�)� ) �#% K���#�050/0 < P G��X) (1 .(  

�� "�@��� � "�.�  � "�� )�� K'�&� "��% .	E%��	 IgE 

 ') K���OLP  �����00/40  K��� ') �OLR   ��� �����

30/65  ') "� )��� K��� �) ��'�$	 � ��.	E%�	 ��	@? 

)mg/dl 20 < �!F�� ()�� . .$� ') }��� ') ��)�L�

 �CAIgE 100-20 �� .�&��  
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  	����� ���� �������� ه�وا��� در ��م ه�ا��������� � 

���� 1 .�	
�� � ������ ������������
� ��� ��� ��  ��� Oral lichen planus )OLP (�   

Oral lichenoid reactions )OLR (�� #	$ mg/dl 

OLP  OLR           
��������������  ����	�� ± ������ �	���  ����	�� ± ������ �	���  ����� P 

IgG  56/10 ± 46/13 98/3 ± 24/12  590/0  

IgM  48/0 ± 08/1  62/0 ± 23/1  360/0  

IgA  65/0 ± 76/1  17/1 ± 39/2  020/0  

IgE  00/40 ± 68/53  30/65 ± 34/97  260/0  

OLR: Oral lichenoid reactions; OLP: Oral lichen planus 

  

���  

� �� x��.� LR! �f�	    )��X� ���@c� ���    )��X� Z��5

��� x1�A�� '��H '�)� � ')0�4	 �.	������%�$�  ���� 

��2�  /��&G� M� A  �E ') �) K��� 0�'�$	� 1�@� 

"��� OLP � OLR �%����) )����F) ./��� � y�����%�.��� 

d����� �" �� 0)'�H T2) ����'�	 �-! ���	  ��.	  �)

�� "�2)���� OLP  �OLR ��    ��w% �� �) ��� "�� )

����	�	 "� � "��#� /��� '�?� .��&��  

 0����WHO �-! T^X*	 �.�  �F1�A� "�2) �)

�� "��#����	�	 �����'�	 ��	�� �  *� ��!�+���,	�  �'

�0�	   ) T�2� K)��$%2 ��2) .(���	  �� "�� ����'�	 � ���#	 

����	�	 ��!�+ �*�� �*� ��%�$� V � �K��	   x����� ��

���~+   T�2� K)��� ���<u ��  .��� ��'  ���� � �� .�� 

�����'�	 ����� ��%�$� ���T	 ��� �	+ "�-�  T�2� 

� T^X "�.� LR!f	 .�& "�>�� �w% ')  

') f	LR! ����<  �2'�� ')�  "�%�$%  ����  ���2� 

� K��� �) �� �� K�& ��X0�'�$	 ���� x1�A� �� '�)� 

�.	 �.	E%�	 � lC2.	������%�$� ��� G� M  �E  ��" 

% T2)���	 � "�` ��� . .	E%��	   lC�2IgE   �) ��� ')

� K���'�$	 � "� T@,%.	E%�	 @?��	 �'�� '�? "� 0H� 

�4>��� "�>��  .)��') )'�� �.	E%�	 IgA �.	   K���� �)

   ���� x1��A� "���C� )'��� '�)�   ��& K����#�u  ��" 

'�?� � "�.	E%�	   lC�20H ')  K����  0�'��$	� OLR 

T@,% "� K��� OLP �!F�� )��.  

�@= ����C� _�2�� �+ ��"� � �L� "�,� � � .	E%��	 

� lC2.	������%�$� � ') ��0�'�$	   "�� 1�@�OLP  ')

�L�",�  K��� �����& Y�2  T�2� K)���  ��< ')�   "��

"��C� � A���	  �� .��� � ���~�     "�� T�2� '�)'��A��

)�L��� % �4	 � ') ���-!0�4	 �.	������%�$�   ����'  ')

�.	 � K��� �)0�'�$	  "� 1�@�.�	 ����� � 01+  ���� 

��	
���	 �2'�� K)�$% T2� � "% ') .Y�2 K���  

Sklavounou  "���C� ') 0�'��$� � � �L� "�,� �� 

�@� )�A� �! �����		 �.	������%�$�  ����   �� Z��2.	 

�0�'�$	  "� 1�@�OLP    y����%� ��� "�@� � Y�2 )��>� �

 ��'� d���%� ���– >��!H�*��	  �4�>��� ������ '�)�  ') �'

�0�4��	 IgG  ����� ������ �� '�)� �' � ')0�4��	 IgA 

)�$% K���#��% )6 .(  

Lundstrom "��C� ') � )�A�  �4�>���  �����  '�)

IgG � ') �'0�'���$	  "��� 1���@�OLP ���� d����%����� 

��'���– >��!H*	  K��� "� T@,%���&  K���#� Y�2

) )�$%7.(  

Sun � 0�'��$� �4>��� � 0�4�	 IgG  �IgM  ') �'

�0�'�$	  !�!��� d��% "� 1�@� *�	 OLP �L� ') "�,�   ���

 K������& ) �%)�) 0�#% Y�28 .(.�� ') ��< � T�2 

"��� ') "����C� � ������< ���� x1��A "��2 "����C� � 

�	+ �"�-� 0�4	� IgG � IgM ') �� �) K���  ���4�>� 
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  	����� ���� �������� ه�وا��� در ��م ه�ا��������� � 

/��= "w<1� 0�#% )��% � .	�a$� 0�4	� IgA  4�	% ') 

K��� .�	 �01+ ��$� �� K��� �	
���	 )��.  

Albanidou-Farmaki � 0�'�����$� ����	E%�	. 

��2 lC2� ��������%�$	.  1�@� K��� �) ') �' ��

 "�����	.�  01��+!�!�����	* �L� Y���2 K����� ��"��, 

��% .�%)�$%�s � ��. LR! �	f   � "�� )�) 0��#% �	E%�	. 

��2 lC2� IgA g�#� '�? "�� ')  K���� OLP 

�4>��� +	�� )��u  ��< ')�  � ') "�� �	E%�	.   lC�2

IgG � IgM �	v !��-!� )�K� ) �#%9 .(��. �%	 "�J 

�� �"�>� � "��C� �  ����< ')  )'���  lC�2 IgG � 

IgM Y� %��A� )'�). 

Gandolfo � 0�'�������$� �.	E%������	  lC�����2

�.	������%�$� � �' ��.	  K��� �).�	 ��'� 01+ ���- 

>��!H*	   �2'�� Y��2 K��� ��   ���% .��%)��s�   0��#%

� "� �%)�).	E%�	  ���2 lC2� IgG     � �'��� '��? "��

g�#�� �4>��� +��	 ) )��10 .(.�� ')  ���< � T�2 

"� ') "��C� � ����<  0�4�	� IgG ')  ��� �)  K���� 

0�'�$	� ���4>� /��= "w<1� 0�#% )��%.  

��^�  '��+ �  �0�'���$�  0�4�	� IgG� IgM � IgA 

Z�2 �' ') 0��1�@� "� d�% �	!��,�� � �	V  �	!���,�� 

.�	 01+ �%��) � K���  ����&  ��2'��  ��%)�$% . ��� 

_���2� .���� �"����C� ') d���% �	!����,�� IgG Z���2 

���4>� 0�#% �)�) ��� �) d�% ��E�)  �!���-! ')  K���� 

'�$	� � Y�2 0�#% �%)��% )11( .')  "���C� �  �����< 

0�4��	� IgG ') ���� �) K����� 0�'���$	� ���4��>� /����= 

"w<1� 0�#% )��%.  

') "��C� �Divya  � Sathasivasubramanian �� 

.�� "� 0�4	� IgG � IgA ')  K���� OLP  "��  U�	!�! 
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The Comparison of Serum Immunoglobulin G, M, E and A in the Patients 

with Oral Lichen Planus and Oral Lichenoid (Contact-Drug) Reaction 
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Abstract 
Background: Oral lichenoid reaction is the general nomenclature for explanation of the lesions that 
have the same clinical and histological appearance. These reactions include lichen planus and oral 
lichenoid reactions [lichenoid contact reaction, lichenoid drug eruption, and (graft-versus-host disease 
GVHD)]. This study tried to document the differences between these two groups lesions based on 
immunological criteria such as immunoglobulins (Ig) G, M, E and A.  

Methods: The method of this research was descriptive and analytic. The statistical samples included 
two groups of 25 patients who had lichen planus or lichenoid reactions differentiated from each other 
via clinical and histopathological criteria of World Health Organization (WHO). 5 cc of blood was 
taken from each patient. Then, all of the achieved data were analyzed using t and chi-square tests. 

Findings: The level of IgE increased in two groups, but there was not significant difference between oral 
lichen planus (OLP) and oral lichenoid reaction (OLR). The level of IgA was increased in oral lichen 
planus patients (P < 0.05). There were not significant differences between IgG and IgM in two groups. 

Conclusion: Suggestion of criteria for distinguishing oral lichen planus from oral lichenoid reaction is 
the first line for obtaining favorable treatment planning for all the patients. 

Keywords: Lichenoid reaction, Lichen planus, Immunoglobulin 
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 &� �fB 	� �
�_  	����  � ./B/�# ��& 

0��P��J�3 b����% �. ���%
�N�0��� � s6���� ��#-N� 

#-N Z��" ��aeB��� % 1�(Ap���F/   
 /�# 0��' 	� � 

 ���R� �/��. D.�#�S��D 0��B � +�.� ��_ T���/.  

	� �' ��R 0�  ��/V�cc 2 1�� �� 0��� ��'  �
��9 

EDTA )Ethylenediaminetetraacetic acid (

)Cinagen Co, Iran (0���R�_ /��# 
 DNA 12 ���� 

���A����� 	� D���. Genomic DNA extraction 

Qiagen )Qiagen Inc, Germany  ����� t�����J� (

�������_ u��I��� �/B	�� D.�# ��P���/ .  

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

����  
���� ����  

����� (����)  

���� �
	�  

����� (����)  
����� P 

 ) *�� �) )�± (�� -� .��/��  4/8 ± 1/32  6/6 ± 3/31  360/0  

345  
���  )14/37 (52  )66/43 (60  

200/0  
�6  )67/62 (88  )33/56 (78  

EDSS 

1  )70/65( 92  

-  -  
5/1  )10/17 (24  

2  )70/10( 15  

5-3  )40/6 (9 

8�5 9:    )100 (140  )100 (138    

EDSS: expanded disability status score 
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%�BK ��v T>C1541-3-TIM  0�� ���
�0� �  w
�

PCR-RFLP )Polymerase chain reaction- 

restriction fragment length polymorphism (

���� 0P��J�  ����Q  D�R�_ . �/����  ���  ���A����  U��.�
 

OB	��� �� �N�	��� )PCR( ��N 
��'���  �9��x�   �/�#

���# ΄3-TCCAGCCTGAGGCTCTTGTTT-΄5 


 ΄3-ATGCTCATTGTTGTTGGAACAG-΄53 

0PJQ � bp 199 ��_����/B� � ��N )*�R��� ����  ��fB 

y%�� /#.  

U�.�
 ��  )�O9 µl 30  
��9� µl 3   �R��� 	�X103 

µM 200 	� )Deoxynucleotide triphosphate( 

dNTP3 µM 5/0 ��N �' 	���� pmol 15 3mM 5/1  	�

2MgCl3 µl 3/0  	�TaqDNA- Polymerase 
   

ng 150  	�DNA Z�OB� /# )Cinnagen Co, Iran(.  

0��B�� � PCR b��%  ��a���)Techne Co, UK (

0� M��p ��  0��9��  �N�U  �����%�B��1� ��  ���� �  

Cº 94  M/� 0�5 Q�� 0�V   ���� 
30   ����# 0���[   

Cº 94  M/� 0�30 B�G�30 Cº 58 0�  M/�� 30 B�G ��0 
 

Cº 72 0���� M/���� 30 B�G����0 
 �� ����(�B� 0����9�� � 

�x�� 	��� �(�B��� �� Cº 72  M/� 0�5 Q�� 0�V   ���=�

 ./#0� �x� ��f���1��   Z��OB� DEp 	�PCR3 µl 5  	�

���%�  Mk�,E�PCR �� 
��  	��_2 8K5/1  /p��

�'/B�� ��=
 ./# 	��R
����� bp 199 	 �� ���   ���B

UV )Ultraviolet (1�eB ���� 	��     .���� ���. Z��OB�

z��B�  D�������RGreen viewer )Afratoos, Iran (

D(= �/'�e� � �'/B�� ���� ���A��� ���Q DR�_. 

�N �x� 	��1��   U��.�
 DE�p 	� PCR 3µl 10  	�

 8�,E�PCR 0� P% ��f����& %�BK�v  ��µl 1 -B2 	��) 

�
/E�   ��Gk�BsaJI )Fermentas Co., Germany(   0��

 M/����2 �� D"����� Cº 56 ��_ 0�����B�����/ �� .

  8���,E� 	����R
����RFLP ���� 
��  	����_2 8K  

2 3/p��  M�PJQbp 61  
bp 138  %�BK �aB��eB ��v 

	��'�<�����a CC3 0����PJQ � bp 199 %�BK�����v 

	��'� M�����a TT 
 M������PJQ bp 61 3bp 138 
   

bp 1993 %�BK �aB�eB�v 	
��'�M�a CT  ���  /�#�� 

 �#)1  .(  

  

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

T > C1541- 3-TIM  

23 M :bp DNA ladder 50 61 62 63  �6 9���(: :

 ��;&<��'�CT 64  �5 ��;&<�=� 9���(: :CC  

PCR-RFLP: Polymerase chain reaction- 
restriction fragment length polymorphism 

  

0� ��f�� �x��1�� 	� DEp ��B�3C  /��[�&  0�B��B 

%�BK ���v �'� R��,% M��p 0� H��I��   
 r��I�B�

P% D(=��& ���%�    	 �N��% D.��# 0��� D�* � ��1�� 

��B)��/� � Bioneer; Korea (8���� /#. ��B�C P%��& 

�����%�  ����B �����C   ��	2 �� �/���2 D���� 0������a��e   

.D#�� DV��J�  

�� ����&  Z���B 0��P��J� � ��-��RSPSS 0I��*B  �16 

)version 16, SPSS Inc., Chicago, IL ( 0��   ���f��


�.�
� ��B�C   	� .D�R�_ ���Q ���A��� ����  1���	22
χ 

D��(= �V��0��* � 	�%���$ ��B�
��R�  
 ����= 
 &���

�j�'�&3 �V��0* � 	�%�$ B�
��R� 2%�BK 
 ���v  ��'� 
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���� D(= ./# ���A��� �
�_ 
� �� H��I��  o�+%��

����N )��*�R��� T > C1541- 3-TIM ���� �������� 

������� 	
������  	� 1���	2 Logistic regression 

���A��� ��_�/ .050/0 < P �P� {J� 1���" 0�� ���� 

/# 0�R�_ �fB ��.  

  

����	 	
  

 U'
 ���N &����� ��140  ���������� 0���� 6����+� ��������

 
 ��	
����138 �
�_ 1���" 0� )��� ��R ��'  ����

�_ �
 ./��R�_ ���Q 0P��J� ���� 3/'�# 
    
� ��' ���'

 8
/= �� �
�_1   &�� �fB 	� 3�
�_ 
� �' .D�� �/�2

1�*�' ��= 
   �	���    
� �� ���%��BK $��	�% ./B/�#

    0����P� ��� /'��# 
 ����� �
�_ � Hardy-Weinberg 

 t��x 	� �
�_ 
� �� ���%�BK �B�
��R .D#�� ���_	��

 1��	22
χ ./���_ 0*��V�  

 v�%�BK �B�
��RCT   ������� 	
�� ��MS   o��+%��

����P� ) ��� 1���eB �� ����08/4  =OR 3009/0  =P (

 8
/=)2 1�eB C���B &�� .(��  0. /'� ���N  )�*�R���   

T > C1541- 3-TIM���� 3    U��-��R� l��"�� /��B��%

 �������� 0��� 6����� ��/P�����MS  �� 3&����j�' .�����_

 8
/=3 0*��V� � ��2 �B�
��R    Z��OB� �
��_ 
� �� �'

�� 1�eB 0. D�� 0�R�_  ��2 �B�
��R /'�T   �
��_ ��

  6���� �B�# 3&��j�' }��� /'�# �
�_ 	� ��e�� ����

  ���2 ���9 ���R� �� ������ 0�T     ����R� ��� 0�*��V� ��

 3��� &�� /Q�R4 .��� ��e�� �����  

  

���  

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

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

r�*E� �-.�� �+," )�*��  ���    312 �� 0�. ���#

  &������ 56��7 0��� �����*�.� 
 ���%�4 ������� )���*��

8��� �� 0��9 �+," ��'   U'��. 
 ~��I% �� 
 /�.

 D���
�/B��a���  Z����N D��/�' �� 86����� 
 ���'  ����'

�� qIe� 3�+," ) ��#11.(  

  
���� 2. 	>�&�, � (��-� ��(:�9 	��  ?)'@�T>C1541-3 -TIM  ��- ������  �"	��  

��� ! 
���� ����  

(����) �����  

�
	� ����  

(����) ����� 
����� P )95 %CI (OR 

CC )10/89( 125 )10/97( 134  
009/0  )64/12 -32/1 (08/4  CT )90/10( 15 )90/2( 4  

TT - -  
 8�59: )100( 140 )100( 138     

OR: odds ratio; CI: Confidence interval 

  
���� 3. 	>�&�, � (��-� A � 	��  ?)'@�T>C1541-3 -TIM  ��- ������  ���	"  

%&'  
���� ����  

(����) �����  

�
	� ����  

(����) �����  
 �����P  )95 %CI (OR  

C  )60/94 (261  )60/98 (272  
009/0  )64/12 -32/1 (08/4  

T  )90/10 (15  )90/2 (4  

8�5 9: )100 (276  )100 (276      

OR: odds ratio; CI: Confidence interval 
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  8���� &��� 8��P%   ���'2Th/1Th  g���N ��   ���'

�� )(� �����   8���P% UVB 3�/# Z�OB� M�P��J� ./#��

2Th/1Th   g���N )��f�% 
 ���E% �� ��    ������ ���'

���. M�+G� ) /B�12  ��� ��A��I� ����" .(    &��� /��B��%

 1K 0��= 	� 3/�'� ���Q ��GF% DE% �� 8��P%TIM   0�.

8��� 8��P% )�f�% �� 12 UVB 3���� M�P��J� ��  ��'

2Th/1Th g����N )���f�% 30��O��B �� 
  
 ������� ����'

�# ������ ���_       �������� /��B�� ������ ���� ���'

�� &������� 
 D�� �/��� M�+G� 0� ��	
����  /B��%

R/' �B���" 0������� 	� �
�_ &�� 1���� �� �    -��B ��'

���_ ��J� )14-13.(  

3TIM- ����� ����!"� 	�� ����B����� �  1KTIM 

��  0. /#���� f�%�)  g���N  ��'� �� ����  U�VB ����  


��=
 12 1K �� U(=3  ����" 
 �# D�� &��

 8������ DE% %FG��  ���Q'�/ 
 0� 	
�� ������ �'� 

��� ����� ��. ��B�/ )16-15.(  

v�%�BK �B�
��R 30P��J� &�� ��  ��'��N  )�*�R���   

T>C1541-3-TIM    0��� 6���+� 1�������� ��MS  ��

     	
��� ��� 12 o��+%�� &���j�' 
 )��� ���R� �� 0*��V�

 .DR�_ ���Q ����� ���� 1�(Ap� D�P�= �� ������

 v�%�BK �B�
��R 0. ��� 1�eB 0P��J� &�� C���BCT  ��

 0� 6�+� 1������MS   ��� )���� ���R� 	� ��e��   
 /�#��

��P� o�+%��  v�%�BK &�� ����CT  ������ &�� 	
�� ��

) ���� ��=
009/0  =P 308/4  =OR.(  

��a��N �� ��'�O�*= <��� ��   3��+�P� ���" ��'

'�� #��-_� �+�� �� a�*+�'� ��1� ��N )*�R��� 1K 

3TIM- ���� �������� ��������� 	
�������� ����=
 

D#�/B       &��� o��+%�� ����� �� �./�B� M��P��J� ���� }

��N )*�R��� ��� ��=�� /���%��
� D��%�2 ������ �� 3

12 C���B 0. �� ��V��� �' 0P��J� ./#��    �/�# Z��OB� �

 D�P�= �
� ��Hui ��  �[�&     0�. D��� ���� 1��eB

 v�%�BKCT    ������� 	
��� ��   /����%��
� D���%�2 ��

�� o�+%��  �� 0O��B &�� 0. /#��0O��B �   �/��2 D�� 0�

    D��� ����9 �� &��� .D�� �*�' �S�9 U'
 N ��

  D��P�= �
� �� 0P��J� 0.Han     0�B�_ ���' 3&��[

��P� o�+%��    ������� 	
��� �� v�%�BK &�� &�� �� ����

 /���%��
� D��%�2       C����B 56�� ��� 0�. ��/�B 1��eB

�� �S�9 U'
 N  /#��)17.(  

0�R�� �� �Q���� ��' 0O��B �� /B��% � M
�A%   ���'

 ./�#�� M
�A�� �J�E� ����" &��j�' 
 ��� B 	� 12 

���=��  8������ 0��.3TIM- 
�� 8����� ���' �1Th3 

17Th3 8��� 
 K�R
�.�� �'� �/B����� ��1� ��  /B�#

� 
�& 8��� BK�%�N �� �'�*��� ������ �'� � ������� 

 0��= 	�MS UVB /B���3  �N%FG�� � �� U(=�&  1K

 ��
�� �� ����� MS �
� 	�  ���f�B� B� D�* )18(  ��� .

   ������� )�*�B�� 0�. &�� 0� 0=�%    �������� �� ����	

   /����%��
� D���%�2 �� 0��e� ��	
���� ���   3/�#��

  U�VB ����� 0� �% )�/# 12 �� 0P��J� &�� �� &�������

 &����N )*�R���  ������ ��MS .)�	�����  

0�R�� 3d��O� ��      �aB���� U'
 �N &��� �� ��� ��'

 &���� o���+%��T > C1541-3-TIM  �������� ����MS 

�� ��� }/#�� D�P�= �� ��e�� M�P��J� n�-� ��'  0� �%

t�Q� ����� ��f��    ������� 	
��� �� 1K &�� UVB �%

MS �� ��
�S /#��.  

  

(�����) � �*+�  

 0��V� &���p�9 1���N 0��B � ��
� �   /�#�� ����#��.

�R����+ ��"
�-�� B�/+���� ������# 0���  �1�����N 0����B � 

392266    1�(A�p� ��#-N Z��" ��aeB�� ��  
 D���

 �� 12 ���=� ���� $���� 1�(Ap� �#-N Z��" ��aeB��
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 r��= 	� 0���
 &�/� .D�� ���. &��F% ��Q2�  Z��(�# 

�B����1� 
 ��.���� )B���� (����6 �k�N���1�  ������% 


   0���#�� ����!9 0��P��J� &���� �� 0��. ������R�  3/��B�

�� ���-a���� ���_. 
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Abstract 
Background: Multiple sclerosis (MS) is an organ-specific autoimmune disease in central nervous 
system, which about 2.5 million people around the world are suffering from it. Various factors including 
environmental and genetic factors are involved in the incidence of the disease. T cell immunoglobulin 
and mucin (TIM) gene is one of the genetic factors which recently demonstrated that has critical role in 
autoimmune diseases. In this study, the frequency and the association of TIM-3-1541C>T 
polymorphisms with multiple sclerosis disease in Isfahan, Iran, population were investigated.  

Methods: Blood samples were collected from 140 patients with multiple sclerosis and 138 healthy 
controls. After DNA extraction, the TIM-3-1541C>T polymorphism was detected via polymerase 
chain reaction (PCR) and restriction fragment length polymorphism (RFLP) techniques. The results 
were analyzed with the SPSS16.0 software package. 

Findings: The frequency of CT genotype in patients with multiple sclerosis was higher than the 
control group and there was a significant association between multiple sclerosis and TIM-3-1541C>T 
polymorphism in Isfahan population (P = 0.009, OR = 4.08). 

Conclusion: T cell immunoglobulin and mucin gene family (TIM) is located on human chromosome 
5q33.2 and play a critical role in regulating immune responses including allergy, transplant tolerance 
and autoimmunity. This study was done based on the results of previous studies about the association 
of TIM-3-1541C>T with rheumatoid arthritis, since the mechanisms of pathogenesis of this disease 
and multiple sclerosis are similar. Our results showed that TIM-3-1541C>T polymorphism is 
associated with multiple sclerosis in Isfahan population. 

Keywords: Multiple sclerosis, T cell immunoglobulin and mucin (TIM) gen, Polymorphism 
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)180/0  =P 4�	CJ .(ANOVA    ��� 5����%	 ���"� �
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�   �����P 

�� �) �#�+ � (# - ���  3/19 ± 2/126  3/15 ± 2/115  031/0 

�� �) �#���0� (# - ���  9/20 ± 6/79  3/13 ± 9/66  013/0 

�� �) ���0�
 1�#�� (# -���  2/20 ± 1/95  3/13 ± 6/82  013/0 

  

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

4.15
3.84

2.54 1.96

5.27

4.65

4.05

2.76

1.5

2.5

3.5

4.5

5.5

6.5

2 6 24 48

*
�,

�

��

� 
3

"
%

 *
�4

���
�

5/0 �6# ���1)�0�%(

����� �� �,%�� O	�,� 
�%* ����� �� �,4" O	�,� 
�%*

)
m

g
/d

l
( 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� /� ! "#� 1394 751 

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

  
  !"2 +,- ������ .BUN )Blood urea nitrogen (��� ���� #��$� %&' �( ���) ��	���	  

  

  
  !"3���( ������ . ��� ���� #��$� %&' �( ���) ��	���	 2����� 3�  

  

  ]e�� �����BUN )Blood urea nitrogen �! (

 ����N � ��?� 4�2 �%Q � B��& �!    �4&��K�! C� ���

 �9L� ���?� 4�2 �%Q ����! �� ����#�� !�! 4%�

     ]e�� ����!�� �����N 4&��K�! ��BUN  ����N   ����

 �! -K� �B�) B��%	 5�R� 	� w�K1)�!2  �,� �$�

�K,	 �#$ ) !�� ��!043/0  =P   4��	CJ 8�LD �� � (

ANOVA  5����S� ���� �5���%	 ���"� �BUN  �

48    ��K,	 B���& �! l>1�2� ��#$ C� �,� �$�  ��!

    ��� �9�L� ��?�� 4�2 �%Q � 4��#�� ��� �! � !��

 ]e� C� �4&�K�!BUN ���N B!�� ��!��2�� ���   ����

)048/0  =P �")) (2.(  

�9�I	 4��� �  C� 4��#�� ����!� B!2    �� �$��

48 ,� �$� �%Q C� �� ����#�� !�! 4%� ��#$ C� �

       ��!���2�� ����� 4&��K�! ��� �9�L� ���?�� 4�2

4��� ����! ���!��     �! �	� w���!�� ��1�%�� ����!� B!

4	C C� ^� x��     ��K,	 B���& �! ���� 5��R� ��  ��!
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�,He	    $ ���) ���!� ��K������ ���oD �   ��	>$ 4���K

���� 8�K	 !����    C� ��� �����#�� �! (B�) ����N �

  ��!���2�� ���� 4&�K�! �� �9L� ���?� 4�2 �%Q

���N ]e� �! ���!��   �l>1�2� ��� � �)�! ���� ���

 ]e� !��	 �! ��%	 C�* ��BUN   .��)�! !��� 
��

���	 ��� ����� C� ���@�1� ����K[ 4�����  ���� !���#� �����&

 ���� 4&����&   ����� ��� �9L� ���?� 4�2 �%Q ��

B�KK� 8�K	 !���� C� ��K)� �1)�! !�2 �  ����� ��  �

�	 ��!��2�� �����N    ��@�1� ���� �� .�K)�   �! �����&

������ ���� ������6  ���� >1��9	 �!���Q C� B���) ������ �

      �� �!��Q 4��� �! � ��)� B��%� 4	�! 4��L���_��

   +�#1D� �!��) B!C ����N �,�9* 4�2 �%Q  ���� !��!

�	 � ��! k� �1Q� 4c��Q�N�_��   �� �����N �K��N �����

.��! ���� ��Pg� �I�  

     �� �!��Q C� ����� ��� ����6 �! ��3�! l�* C�

 B!C ����N 4��L���_�� �[! !�Q �� �,�9* 4�2 �%Q

�	 +#1D� �!�) ���� !��   4c���Q�N�_�� � �j� !��	 �

4c��Q�N�_�� ��� �� !!�& ����	 �1Q� �	 
��  �� �����

���� �K��N ���     5��) � ��)� ��m�&��Pg� �����N �

    ���� C� .!��� �����2 �9��C �4c��Q�N�_�� �� ��Pg� ���

     !��"�#$ �! �PO�	 ��	��$ �1�%�� �[ �� �2K) ���

���� �	 ������N �  ]�I�6 Y(1�� �� �����    ���Q� ���

   ��� ��#�� ���� ��1-� �K��N ���-� �! � ��#� ^#�

!.�)� �1)�! +9�  

  ����� !��"�#$ �� �PO	 !�,1	 �	��$   C� ������N �

     ����� !��Q �>1��� ���$ � >1�� �B�KK� ���� �� ��#�

��#�� �� B�KK�     �4���L���_�� ��K�	 ^�#1�L�� ��

��#�� ����!   ��9�� ���-     ������ ������ ������$

���� �#"L�� 4	C ��	
	 
�H�!   ��&C�� ������N �

HLA )Human leukocyte antigen �D��� r�� �(

  ) ���� B��) �12K) ... �13-11    ����� ���� �! ��� (

B����& � B�K�! 4�2 �%Q l>12�  ��	 ����� �   ������

  ������� 8����K	 !���"�#$ �! �PO���	 ����	$ ^���  �  

.�)� �����N  

�,He	 �! ��#D� � �  �4���"#�  l>1�2�  ��%Q 

4�2 ��� B�K�! � B����& � �����N ^� �	$  �PO�	 �! 

!���"�#$ ���K� ������ � ������N B���) ����� )11 .(�! 

�,He	 � Torregrosa    ��%Q l>1�2� 
�� 4��"#� �

B�K�! � B����& 4�2 � ����N    ����� ��f� 4�
��	 �!  �

) ��� �1)�! ��	J ��#�� B�) ����N12.(  

  ��	��$ 4��K$ �� �	$ ���K[ 4�K� � ���� ��* ��

� �f� � ����� �! �PO	��� B�) �Q�,	 �����N �   ����

0-	 �� 4J ���� B�K�!) ���� g%K	 C� 5�9$ �  � B��C �

�1�J !��� �(�L� �1�J ���$ �!� 4c    � �1����RKH ���

  ���� ����� �#"L�� 4	C 5�	 u�e� ��$HLA-DR 

)Human leukocyte antigen (A  �B �	��) HLA 

�1�J 4c ��#�� �B�K�! �� �K�	C ��   �B�����& �� � ��

���R$  5�) � y�� �n�����H3	�1�� z�t2 �� �

  ���#�� !�$ � �	��_�H�_�� �4�2 �%Q ��)�N����#��

��H��  ��	 �H��	��& �  ) �K�)�14 -13  �! ��� ���� C� .(

�@�1�    ��	 {9K1��� ���,He	 ��� C� ��� ���&    ��� !��)

4�2 �%Q l>12� B����& � B�K�!  ����� �   �������N �

     ��#$ ��K��N � ����� !����� 4�
�	 �! �PO	 �	$ ^�

�	 ����N ����� �! ��� �C? � �)�  ����N C� �9� ��

     �B��K�! � B�����& 4��2 ��%Q l>12� y�o�	 �����

  .!��& ���� ���� !��	 ��N C� ���  

 ���� ����N �I� 4��#�� 0� !��,� ���� ��| ���

 �     ���3�! l��* C� � B���C !��Q C� ����N }��� !���	
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��!��I	   ��D � ��!�& �,� �� !�� �,He	 ��� ��

���#� 5$>*� �! e2 !��� C� �4"	�    !����	 ���

!�) ���&���.  

  

������� � ���   

���Hf	 ����� 4���N ���6D � ���	� B��! �   �����1�! �

�Q�D B�#) � �IH6 ���C �� 4�N � �	�  �391192 

 ���,	 �! �� ��� 4-R6� �")
N ���$ B3%��! �!

 ��#D � � 8��t� B3%��! ��� ���KQ � 5f�fI�

   ������� ����� .���� �@�� �� ���,	 ��� ��9�1%N �

    ��� � ��#�#�6 ���"#� C� ��Hf	 4&�KL���   G���!

 ���!��� � �"%� 4%���	 �K�#�. 
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The Effect of the Blood Pressure Difference of the Receiver and Donor in 

Kidney Transplantation on the Outcomes of Kidney Function 
 

Mohammad Golparvar MD1, Zahra Salehi2 

 
Abstract 
Background: As a result of studies, kidney transplantation from a donor with high blood pressure to a 
receiver with normal blood pressure and kidney transplantation from a donor with normal blood 
pressure to a patient with high blood pressure may lead to tissue hypo- and hyper-perfusion and 
finally, effect on the survival of the transplanted kidney. The aim of this study was determining the 
effect of blood pressure difference between the receiver and donor in kidney transplantation on the 
outcome of kidney function.  

Methods: In a cross-sectional study, 30 kidney transplantations were studied. Blood pressure of donor 
and receiver was measured before the transplantation and with demographic data entered to special 
checklist. All the patients were followed after 48 hours after the surgery for outcome of kidney 
transplantation based on creatinine level and urine output. The effect of the difference in blood 
pressure between the donor and receiver on the survival of transplanted kidney was evaluated. 

Findings: The mean creatinine level of the receivers with higher and lower blood pressure amounts 
was 4.15 ± 1.20 and 5.27 ± 1.69 mg/dl, respectively, and the difference between the two groups was 
statistically significant (P = 0.044). Six hours after the surgery, the mean level of creatinine was  
3.84 ± 0.89 and 4.65 ± 1.72 mg/dl in higher and lower blood pressure receivers, respectively with no 
statistically difference (P = 0.100). The mean level of creatinine, 24 hours after surgery, was  
2.54 ± 0.84 and 4.05 ± 2.24 mg/dl in higher and lower blood pressure receivers, respectively, and the 
difference was not statistically significant (P = 0.180). 

Conclusion: According to the results of this study, the difference between blood pressure of donor and 
receiver is one of the important factors on survival of transplanted kidney. Thus, before the 
transplantation, investigations about the difference between the blood pressure of donor and receiver 
mast be noticed. 

Keywords: Kidney transplantation, Blood pressure, Survival time 
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���� � &'�(�)�� &�) &��'�# ' ������ 

��'�# 	
�� *
 +��# 

  ��@" &	
��� �
 !�U� '�;��� � M*� *���� '����2 ;�

);�9+��2 ��
 �� #��$%� )��;��� )��   ��9+� � *
��

 ) ����� � o���� #��$��%� ���
Mortality '������2 ;� (

�� ) ���8    !��U� '�;���� '�����2 ��� � o�� '�$�� .(

�/��� �
 &	
��� �
 )   ��B��@� ��*�+H  ��L@+� )  ;� )�

   � 4�U, ���� � o�� '�$�� �� 	�� M��� '��2 f�/P2�

 ��
 *��310-3 );�9+��2 '�$�� � �
��
  )��;��� )��

 ��
10-4 	U72 �
��
    ���%�� #��$�%� �B�U` 	��Q �


) 	��38-36.(  

����2�d o;$��
���3�� �����2�
) �P����
�X) '���2 

�/��Q ) � �
 !�U��	
�  O�2 ��R    Z���3 ��� �� �  

EMACH )Confidential enquiry into maternal 

and child health (;� ��/P2��f -���92� &*��� 2���$ 

�$%��# ��'�$ o�� � ��� 4U, � *��3 �; �$2 ��R 4 

�
��
 -!.� ��� .;� ��� �;�
�&  3���^3� ;� � ��'�$ 

o�� � ��� ���2) ;� 
�� '�;��� !�U�  ��
 �� 	�
� 

O���2 ���R � �� e;�$��� *���2 )39 .(;� ���B��@�) 

��&�P #��� � ��'�$  o��� � � ���  4�U, �  *���3 ;� 

'�;��� !�U� �
 ��	
� ��7
��  ��
  ���72��� ;�  d+�6 

0�� "��&� � 30  *�N;�  ��
 4 -2  *�N;�  e;�$�� 

M*� 	�� � 5��� ��� &#��� �
 0��+� ��	
� 4U, 

� Q�� P/��Q� � +h>���  ��
  	�U,��� ���)  �Q�� 

P/��Q� ZU3�� 	�� )24.(  

);�9+��2 �*�      ;��;��
 '��2 ;� )��;���� )���

 � o�� )�; �
 ��B��@� d���2 )�; �
 	
��� �
 !�U�

 ����� );����` ����
 I�;�� ��kl���3 *�����3 � 4���U, ������  

40-30  *N;�o��      ��
 *�2!+% ;� *���3 � 4�U, )��

);�9+��2 	/. ) 	�� M*� e;�$� )��;��� )��8 .(

);���9+��2 ���/� O���,�  '������2 ;� )��;����� )����

    &������72� ���
 ����7
�� 	��
��� ���
 M����>� �P/����Q  

13-6   ��� 	�� *N;�4-2     	��B>T � �����
 ��
��


  ��� 4���� �; �B�U`       � ����� &0��Q ���� ��
 .����

$
 );��"��yL2 �+B� o;    *�+���2 ��� � M*+�� )��



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� /� ! "#� 1394 761 

���� �� ���	 
��� �� ����� ������������ �  ����� ��	
#
��$%! & 

 &	
��� �
 !�U� '�;��� '����2 ;� �Q��T �
10  �
��


) 	�� �B�U` '�;��� '����2 � ����
24.(  

iS� � );�9+��2 ���3    	�
��� � ����2 R�?�3 )��

 	
��� �
 !�U� '�;��� '����2 ;� M*���� 4
�, );���

);�9+��2  � �U�. i�7�� &�U/, )���� );�;��  *+��


)40  -�*�2� y���L2 ��
 '�$�� ��U�� .(   M*�2� � ���   � ���

   f��� ����" ��
 &O��2     '������ ;� 0����� )$�2}

�� #��$%� 	
��� �
 !�U� '�;��� ) *
��41.(  

   	��/. �; �P/����Q ;� 	��
��� &���B��@� R��� ;�  

30-20   � ;��L� *.�� � 4U, )��*��3 *N;�30-20 

5��7�� *N;�  ) ��7^+3 )��Respiratory distress (

  ������ '���
 �>Q; 4"��  ) *�2�24   0��` ;� 	�
��� .(

�9��2 '��+. �
 &�P/��Q    � R����
��� � !��"� � )�

  );��9+��2 ��
 	�� ��>� &*��3 � 4U, j;��.   )���

    ����� .*����
 ~���U3;� ;� $���2 4�����3 0���Q ;� $��m�

);�9+��2   �*�� �2 �` R�}���;�2 y��L2 4��� ��

 �;�N �
 �� 	��  &�����Q V
�@3 � 0��B3 ;� yL2

   #��
 &��|%�Q � $���>3 ;� yL2    )���;��%; � ����B%

) 	�� M��
 ��%�� ���m3 �.�>�T�42.(  

�B��@�    '������ ����/>. ��
 �^+� ~�U3;� �/U, )

   '���( ;� 	�
��� ��
 !�U� '�;��� � M*� *����   )���

�/���3 � );��%;- ) �U�.Neurodevelopment �; (

$�� � ��� '��2    4���7� � �/����3 � !��"� O��� '�

       ��
 !��U� '�;���� � M*�� *����� '������ ;� );��%;

     ��
 !��U� ���X '�;���� � M*� *���� '����� � 	
���

  '���2 &V�LA3 ��� d���2 .*� �7��L� �P�*�� �
 	
���

M*+�� #�
 O��� #��$%� )   ��
 &$��>3 #��� � ���B%

��l7� �� '��+.  �T�3 4
�, );��%; ) ;� M*� M*����

    ��
 .���
 	�
��� �
 !�U� '�;��� � M*� *���� '�����

 &0�Q ��� -*.  �;��S� *��;     � ;���^� &�����Q )���

i��S� &i��/�3 ��"l��3 ��l��7� �����3  ���� ����
 �/�����3 )

�� ) *��
 ����� ~�U3;� );��� 	
��� �
 	72��343.(  

Rizzo   	��
��� ���� *��2��� ��S+����6 '�;����>� �

   �B
 	��� ���>� );��;�
   )������/>. )�; ��
 ��*

 0�/�� )�; �
 �k� �
 '�*2�% ��"�+� � );��%;   )���

    ) *���
 ������ ��kl�3 4����3 ��Q ;� $m�42 .( ����� 

��B��@�  ��� '��2 ��    '�;���� � M*�� *����� '�����

 � !���"� � �/�����3 ��"l��3 )�;�� 	��
��� ���
 !���U�

  � !���"� � �� ���
 '�$���� � ����;*� ;� )��������

#�
 ) *+�7� $��>3 � ���B%45-44.(  

�B��@� ;�  &�P�� )Ornoy  *2��� '��2 '�;��>� �

     � ���>� ���;*� ��� ;� '������ ��9    � ��� 0���

M*� *���� �P/��Q 	
��� �
 '�;���  )�3 �
 '�$�� &*2�

 �y��L2 M�>2 &$��>3 ����6 ��"�+� )   � ��3  y"���

����6  )�3 � ��
 �7��L� ;� ����Q )����*B���   M����

      y���� ��/U, ���B��@� &0��Q ���� �
 .*2;�� *���

M��� �� &�P/��Q 0�` ;� R� O�2 	
��� �� *2�  *2��3

    *���3 � *�B
 � 4�U, �/� ����Q )�; �
 �^+� ��kl3

) *��
 �����46.(  

Ratzon    '������� ���� *��2��� '����2 '�;����>� �  

12-5 ����      &	�
��� ��
 !��U� '�;���� � M*� *���� )

)�����/>.  �
����6 ����Q y"��     ��
 	U�72 )��3

�9��2 � *2;�� *��� M���    ;� 	�
��� ��� *2��� )���

 ��� �P/��Q 0�`       ��kl�3 $�m� 4����3 )�; ��
 *�2��3

�9��2 �� �;�nP
     �����Q )������/>. #���� &'( )

�� �*� �2 �` � F�^" ) *��
47�B��@� .(   ��P�� )

�/��� �
  )Petersen    ��� '���2 '�;���>� �  '������

  F�B�{ )������/>. &	
��� �
 !�U� '�;���   ;� )��3

#���(   �/����3 )�P��
�X )��Denver )DDST   ��� 

Denver developmental screening test  ��
 	U72 (



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� / "#�� ! 1394 762 

���� �� ���	 
��� �� ����� ������������ � ����� ��	
 #
��$%! & 

    	����� 4����3 ;� � *�2;�� �B�U` '�;��� '�����

      4����3 � '��
 Mp��� ��
 �����Q 4���3 � �.�>�T�

      V
��@3 ��P�� ���B��@� .*+��7� y�L2 ;�H� );��^�

 � F�B{ 	�� � i�H	���B% )��   ��"l�3 � ���;��

 '����� ;� ����5-4 ����    !��U� '�;���� � *���� )

) *2��>2 e;�$� �; 	
��� �
48.(  

+h>���& Kainer � *2��� '��2 '�;��>� ��	
� 

 O�2�&R ��*2��3  ����k�  �^+��  ��
 �;)  �����Q 

��>.� +T�+� M*���� M*� � ��^�) 16 �3 ��'�> 

����� *��
 .��B��@� ^/���� y��� M���  	��� 

���� ��	��
� ;� P/����Q�& ����*��2��3 t��.�
 ���L��) 

� !�"� /���3� ;� ��i�7 U�.� $���)  ���� � 

;� �2�&�9 �9+�  ��
 m3 ���� ;�  ��,��G  /����3�  4��� 

$2}�;���2�&f ��T���S� 2�;���2�& ���>3�$ � ���L
) 

��/�� ���� .��� �;�
��� 6� ��S+��  ��� *�++�  ��� 

��	
� ;� P/��Q� ��*2��3 �
 �;) 
 ��'�  �"�
� � 

'}�� �� 4���3 � *�; $m� �; |+3�i  ��� &*�+�   ��k�

 .*��
 ����� ������ �� ��P   ���2 j;���. ��  �

��	
� P/��Q ;��& ����9  0!�"��� m3���  ;�EEG 

)Electroencephalogram ('������� 8 -7 ������) 

*���� M*� � ��� '�;��� 	�� )49.(  

  

,-# �./0� &�' �
 &'�'�
 ' 	
�� $���� 

��%���1 

 � �����2 R���}����$�%�;�2 � !���"� ���
 ~���U3;� ;�

'( '�*2�% )�; �
 );��� 	
���   ���T�� *����� &�� 

M��� '����2      ����
 YU��� );����� 	��
��� ���� *��2�  

) );������%; � !�����"�Behavioral disorders &(  

) ��"�+������Cognitive disorders e������� &(

)Intellectual disabilities �����������|%�Q � (  

)Memory disorders�� '����� ;� (    ��T�3 ��
 .���

)$��� �U�. i�7�� 4���3 �� ��� �
    ;���7
 *�+���%

M*���h�6 	���� )�  �/����� ���
 �   � )����� ��*��B3 )

0�����  � �3��
��� )��)��;����%  ��>T�3   i��|+3 )�

��    &� !��"� � 4��U, ��� ��9�� V�,� i7�2��� &���

 	�� M*� ��S+��6 .	�� M*2�� �,�
 ��"�+��2 '�+h>�

     ��
 �P/���Q 0��` ;� );���� i7���
��� ;� ���m3 ��

�U+T )�;   ���+T ;� )$�m� )���/>. ���. )��   ��k�

��       ��� $�m� 4����3 ;� ����m3 t�.�
 � �;�n��   .����

Yssing ��>2 e;�$�   ���36     ��
 '������ � *�N;�

 	U72 &;��( ��� �� *2��
 ;�H� )$m� ���/>. 0!�"�

 )��. '����� �
5-3  &��;�
 ��� ;� .��
 ����
 �
��


  ) )$�m� d�/%Cerebral palsy ) O��N � (Epilepsy (

 );��� 	
��� j;��. � $�2    ��
 .*�� ���g '����� �


    &��
���� '�;���� � M*�� *���� '����� ;� &��T� ���

 Y���L. '�$����� ����|2 � �3�����^3  ����+�g ��������%�  

)Mental retardation ����T� ���B�U` 	���B>T ���
 (

) 	��*250.(  

Deregnier  '�;����>� ���� '����2*��2  ;� y��L2 ����

   ;� ������Q � ���+�g � !���"� � ���|%�Q &)��������

   &R�� O��2 	�
��� �
 !�U� '�;��� '�����    G���� ;���7


) 	��51 ��B��@� ;� .(Haworth  y��� '�;��>� �

       ��
 !��U� '�;���� � M*�� *����� '�����2 ;� �� *����

);�9+��2 &	
���  y,�2 �+�g 4���3 �� R�}���;�2 )��  

30 �$%� *N;� ) 	��� ��%�� #�52 .(Rizzo   '�;���>� �

  Y���{ 8@� � �P/��Q 	
��� ��
 �; ����� ~�U3;�

) ����IQ   ���Intelligence quotient   '������ �����6 (

  e;�$�� .*�2��� e;�$�      ~��U3;� ���+h>� &���"� )���

    ��2��; � !��"� ��@" � );��� 	
��� ��
 �; ����$2

)Psychological disorders2�%�$���� 4�� ( �>��$�( � �



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� /� ! "#� 1394 763 

���� �� ���	 
��� �� ����� ������������ �  ����� ��	
#
��$%! & 

M��� y��� '����2 ;� ) *2�53.(  

Stehbens  '�;����>� ����B��@� ;�   ���
 ����" )

 '����� �
��;�3-1  �5 ����  '�;��� � M*� *���� )

�"���6 	
��� �
 !�U�*+    '������ ��� ��� '���2 d���2 .  

3  �5 yL2 *B�7� &���� ) *+�7� ���� )��54 .( ;�

  M��� �� ;� 	
��� ��T� �� *� M��� '��2 �B��@� R�

�� &�P/��Q 0�� M�*2� #��� YU� *2��3   ��� ;�� )

) ���� )� �+�g )�����/>. #��� � ���255 ;� .(

�B��@�      � ����� Y���{ ��P2���� )��P�� �2�72� )

   ��h
 ;� �P���� ��� �� ;� ;��^� 4���3 '�$��   )���

�
 	U72 	
��� �
 !�U� '�;���     #���� *���� M����

) 	�� M��� '��256  &	�
��� �
 !�U� '�;��� '����2 .(

 )�����/>. ;� 0!�"� � );��%; ��/
 ;� ��"l3 ;�H�

 M;�� ;� );�����%; � �������   *+����7� �������� )  

)63 &59-57& 55 &53.(  

�B��@� ;� )    ��"�+�� )������/>. '��( &�
���

   	�
��� ��
 !��U� '�;��� '����� ;�&  '���2   M*�+��  )

F�B{ ���/>.      ��B�U` '�;���� '������ ��
 	U72 �3

) 	�� M��
53  ��
 );��� 	
��� �^+� ��kl3 ��+h>� .(

 $�2 '����� �.�>�T� &������ *�; � ����Q 4���3

) 	���� M*����; *����l3 ���
60-57 &52 ���
 ���T�3 ���
 .(

���� &M*��� -���92� �*��B�� ����B��@� ����� '����3   ���2��

���9��2 � ���� ����� )�����  	���� ;����, );����� 	��
��

 ;��, ��kl3 	A3 �; $m� ���. )�����/>. .*��  

  

 &�' �
 &'�'�
 ' 	
�� !��2����� $����

������ ,-# '��3�� 

M��� '��2 �^/��� ��B��@�      0��` ;� 	�
��� ��� *�2�

M;��   y��L2 t��.�
 &);��;���
 )   � );��"���� )����

      ;� i�� � )$���� �U��. i��7�� ;� i�� )���/>.

�U�. i�7�� ��+T �@�A� �� '����2 � ��  ;� .����

  � �;�� 	���"� 4��. ��*+H &y��L2 ��� $2}�3�6�;�2

      � ; ������ ������ ����/>. y�L2 ��
 	�� ��>�

 ) *�����
 M�����>� ��3�*����7�� 5�������17-16 &14 .(

  e�����6 ;� ���>S� ;��"���� &x������?�� �!�����3

  ��L@+� � 	��� �|%�Q     $�m� � ����7Q � *B��7� )

� ;� �� 	���|%�Q � )�����     .	��� i�S� ����z% )

'�;�2     �����3 � w��� &d+��3 *B�7� x����?�� )��

5������ Z������ ���
 :����6 ;� ����+h>� � *+���7�  �

 4��
�, �����7���!6 &0���Q ����. ;� � *+���7� *B���7�

  ��� '���2 �; �ST�3      ��76�+�� 	���L3 ;� ��� *�+��

) �*� �2 �`Long term synaptic potentiation  ��

LTP���7%� &() ����Depression(  4����� ������m3 �

 ) ���;*���2�Dendritic remodeling  )������
 &(

   Y���( .*�2;�� 	���"� f�$2}�;�2 � �76�+��   )���

 Y/X� x����?��y��L2 �|%�Q    ���9�� �*�� M�3�� )

�� .*++�  

  ��
��
 ;� Y��( *B�7� �B��� ;�` �
 &x����?��

);���>�
    &���7��?�� 4����� R���7��3 4�����. � ����

    .*+���7� �>��7�/��?�� � �>��7�/��?�� &�>���7��

     #��$�%� ��
 &�,��H � 	�
��� 4�� R���
��� � !�"�

     ~��U3;� ;� ��"�+�� � !��"� � 5����� �
 ��*B���

) *+�7�61 &14    M*�� y���� &��P�� ��B��@� ;� .(

 5�7Q �Q��2 � ��� &x����?�� �!���3 �� 	��

 $����/� ���
����Q�2 �  � 4�����3 ;� �/��N� )-��*��3 

�|%�Q �*��;� )   );���� 	
��� '���T ;� �� 	��

�� ;��, ��kl3 	A3 ) ����63-62 &49.(  

 	��
��� #��L2 '��� '����2 )����
 &���B��@� R��� ;�

 F��/��� �Q����2 ;� ���/��� i�����3 )�; ���
 );�����

   Z����3 	��
��� )���L�� � *��B
 &'������2 x������?��



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� / "#�� ! 1394 764 

���� �� ���	 
��� �� ����� ������������ � ����� ��	
 #
��$%! & 

3 &�; ;� ����3���6����0�/� i���    ;� ����� )���

 �Q��21CA &2CA  �3CA    �; '�����2 x�����?��

e�; � M��^��� �
 *��3 � f6 0��  R�}�������� )��

 #��$%� �� ��� '��2 ��;�
 ��� d���2 .*���� �U��A�

       #���� YU�� 	��� ���72��3 &'�;���� ;� '��" *+,

���+B� �2�;���2 ���
 );��  ����Q�2 ;� �����"  )3CA 

) ��� '����214.(  

       )��L�� � f�6 ��P�� ��L�LA3 ;� &���� ��
 M�!.

     � M��^���� ��
 M*�� *����� M�3 �; '����2 �
 	
���

 )���; ;� �� *� M*���� &����3���6����7  �21 

0�/� ��*B3 &*��3 � f6   �Q���2 ;� ���� )��1CA 

 �3CA  	��
��� ���
 !���U� M����� '������2 x������?��

   ��
 !��U� M��� '����2 ;� *+H �� &	�� ��%�� #���

��  	���{ &	
���    � �Q���2 ���>� ;� ���/� )��

 ;� �
����� )�����;���+B� ����X #��$��%�  '����2 );��  

) ���64.(  

'} '��
 M*2��� )��  � ����72� )1-IGF  '��+. �


    &�2�;����2 $�����>3 � �������3 ;� �k����� 4�����. ��

M*++� ;�S� � f��2}��6�+��   �����3 �` ;� ��6�6( )

    	�
��� ��
 !��U� '�;��� � �� �; '����2 x����?��

�B��@� ;� &*2��
 M*� *����  )��Q� � '�;��>� �;�� 

    ���� � 4�N�Q d����2 �
 �T�3 �
 .	%�� ;��, ��;�


 ��2 ��LLA� &�B��@�      ��
 );���� 	�
��� ��� *�2��� '�

 ����� )�� ���� �/�����3 i���|+3 ;� y����� �;���N

M*2���   ����3 0�Q ;� 	��; � xH x����?�� ;� ��

) �;�� #L2 ����AN e��61.(  M*��*6 f�$2}�;�2  )

 '�;��2 *���3    0�/�� � *��*T )���    � )��*�T� )���

0�/� ) 	�� �U�. )���+
 )��65.(  

   M;�� ��` ;� ����" ��
 M*�*6 ��� *+H ��  )

�� M�/T 0�B% ;��7
 &$m� �/���3      &0��Q ���� ��
 I*�+�

    M*�+�� '���2 '����2�� � '�����% ��B��@�   O��,� )

	>7, � �"�
 ;� f�$2}�;�2    $�m� ;� ��*�A� )��

  )*��B
 4��Q��� ;� x������?�� ���/>T � '�;�*2����76

) 	�� ��/
 '�� �3 ��Q � 4���367-65.(   ����  ����

�+�� ) ���7���!6 )��
 �/N�     ��
 � 	��� �2�;��2 )

 ~���U3;� ;� ��"�+��� )�������/>. � ���|%�Q 4�����3

) 	��72-68.(  

�� '��2 ���n� �2���Q ��B��@�    *�+H ��� �� *+��

0�/� *���3 M;�� ;� x����?�� ;� ���� )��   � #��6 )

�� _; �; ;� *��3 0�/� ����
 ��� I*��    ; ��2��� )���

 d+���� ;����2�*2�  �� ;� �; x������?�� �!�����3 )�

��^�   ��� ;��Ss *��3 � f6 0�� )  ) *�+
��77 -73 &66 .(

M��� '��2 ��%�� �;�N ��L�LA3 &��� �
 M�!.    ��� *�2�

     ;� ��*�2 0��` -��>3 ;� i���� �;�N �
 f�$2}�;�2

�2�*2� d+�� �� _; �; )� e;�$� � *�� �  $��2 ��"� )�

M��� '��2   &x����?�� �� *2�   '�;��2 *����3 ����2��3   )���

���� �;�� ��*��2 �����3�� ;� �; *���*T ) *����
79 -78 .(

e;�$�   ��"�
 �^+� �� 	U�� ����kl3 �
 $�2 );��7
 )��

���>3 &)������ � e��( �/>T � 4���.  &��;� )��

  );��>�
 � ��"�
 � d+�3 &5���� &��   �U��. )��� - 

 M*��*6 )�; �
 �2��; )   ���"���6 $2}�;��2  �. � *�2�  4���

  ��� ;��S� �� R��A3 �; M*�*6 ��� �� $�2 );��7
   &*�+��>2

M*� ��"�+� ) *2�80 &65.(  

  

*(��� &��4  

�� &�/� ;�` �
  ��
 �>�L�7� ~�U3;� �� 	%��;� '��3

  )�������/>. � )$��m� � !���"� � );����� 	��
���

'( '�*2�% �2��; � �U�. &��"�+�   � �;�� ���T� ��

 	�� ;��, &);��� 	
���    �; $�m� ����. )������/>.

*�� ;��, ��kl3 	A3.  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� /� ! "#� 1394 765 

���� �� ���	 
��� �� ����� ������������ �  ����� ��	
#
��$%! & 

���'%5 � �.6�  

��*
     � ����L� '��*+�7��2 &�/����   -���A� ������7�
    ����$6 -��/. M�P��2�� );��+% � ��L�LA3 	2��B�

��
� �; ��" ���3 � ��*L3 0�>� '�S^N� �� *+��>2.  

  

References 

1. Aerts L, van Assche FA. Rat foetal endocrine 
pancreas in experimental diabetes. J Endocrinol 
1977; 73(2): 339-46. 

2. Giugliano D, Marfella R, Coppola L, Verrazzo 
G, Acampora R, Giunta R, et al. Vascular effects 
of acute hyperglycemia in humans are reversed 
by L-arginine. Evidence for reduced availability 
of nitric oxide during hyperglycemia. Circulation 
1997; 95(7): 1783-90. 

3. Banhidy F, Acs N, Puho EH, Czeizel AE. 
Congenital abnormalities in the offspring of 
pregnant women with type 1, type 2 and 
gestational diabetes mellitus: a population-based 
case-control study. Congenit Anom (Kyoto) 
2010; 50(2): 115-21. 

4. Hunt KJ, Schuller K. The increasing prevalence 
of diabetes in pregnancy. Obstet Gynecol Clin 
North Am 2007; 34(2): 173-vii. 

5. Rother KI. Diabetes treatment--bridging the 
divide. N Engl J Med 2007; 356(15): 1499-501. 

6. Lawrence JM, Contreras R, Chen W, Sacks DA. 
Trends in the prevalence of preexisting diabetes 
and gestational diabetes mellitus among a 
racially/ethnically diverse population of 
pregnant women, 1999-2005. Diabetes Care 
2008; 31(5): 899-904. 

7. Cederberg J, Picard J, Eriksson JU. Maternal 
diabetes in the rat impairs the formation of 
neural-crest derived cranial nerve ganglia in the 
offspring. Diabetologia 2003; 46(9): 1245-51. 

8. Hatfield L, Schwoebel A, Lynyak C. Caring for 
the infant of a diabetic mother. MCN Am J 
Matern Child Nurs 2011; 36(1): 10-6. 

9. Wild S, Roglic G, Green A, Sicree R, King H. 
Global prevalence of diabetes: estimates for the 
year 2000 and projections for 2030. Diabetes 
Care 2004; 27(5): 1047-53. 

10. Jiang HL, Niu JJ, Zhang WF, Huang WJ, Zhou 
MY, Sha WJ, et al. The role of central nervous 
system on hypoglycemia and the feasibility of 
the brain theory in traditional Chinese medicine 
on treatment of diabetes mellitus. J Integr Med 
2014; 12(1): 1-6. 

11. Charnogursky G, Lee H, Lopez N. Diabetic 
neuropathy. Handb Clin Neurol 2014; 120:  
773-85. 

12. Wang D, Couture R, Hong Y. Activated microglia 
in the spinal cord underlies diabetic neuropathic 
pain. Eur J Pharmacol 2014; 728: 59-66. 

13. Albers JW, Pop-Busui R. Diabetic neuropathy: 
mechanisms, emerging treatments, and 
subtypes. Curr Neurol Neurosci Rep 2014; 
14(8): 473. 

14. Tehranipour M, Khakzad MR. Effect of 
maternal diabetes on hippocampus neuronal 
density in neonatal rats. Journal of Biological 
Sciences 2008; 8: 1027-32. 

15. Aragno M, Parola S, Brignardello E, Mauro A, 
Tamagno E, Manti R, et al. 
Dehydroepiandrosterone prevents oxidative 
injury induced by transient ischemia/reperfusion 
in the brain of diabetic rats. Diabetes 2000; 
49(11): 1924-31. 

16. Artola A. Diabetes-, stress- and ageing-related 
changes in synaptic plasticity in hippocampus 
and neocortex--the same metaplastic process? 
Eur J Pharmacol 2008; 585(1): 153-62. 

17. Ristow M. Neurodegenerative disorders 
associated with diabetes mellitus. J Mol Med 
(Berl) 2004; 82(8): 510-29. 

18. Cousins L. Etiology and prevention of 
congenital anomalies among infants of overt 
diabetic women. Clin Obstet Gynecol 1991; 
34(3): 481-93. 

19. Meur S, Mann NP. Infant outcomes following 
diabetic pregnancies. Paediatrics and Child 
Health 2007; 17(6): 217-22. 

20. Eriksson UJ, Borg LA. Diabetes and embryonic 
malformations. Role of substrate-induced free-
oxygen radical production for 
dysmorphogenesis in cultured rat embryos. 
Diabetes 1993; 42(3): 411-9. 

21. Lee AT, Reis D, Eriksson UJ. Hyperglycemia-
induced embryonic dysmorphogenesis correlates 
with genomic DNA mutation frequency in vitro 
and in vivo. Diabetes 1999; 48(2): 371-6. 

22. Hagay ZJ, Weiss Y, Zusman I, Peled-Kamar M, 
Reece EA, Eriksson UJ, et al. Prevention of 
diabetes-associated embryopathy by 
overexpression of the free radical scavenger 
copper zinc superoxide dismutase in transgenic 
mouse embryos. Am J Obstet Gynecol 1995; 
173(4): 1036-41. 

23. Wentzel P, Thunberg L, Eriksson UJ. 
Teratogenic effect of diabetic serum is 
prevented by supplementation of superoxide 
dismutase and N-acetylcysteine in rat embryo 
culture. Diabetologia 1997; 40(1): 7-14. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� / "#�� ! 1394 766 

���� �� ���	 
��� �� ����� ������������ � ����� ��	
 #
��$%! & 

24. Schwartz R, Teramo KA. Effects of diabetic 
pregnancy on the fetus and newborn. Semin 
Perinatol 2000; 24(2): 120-35. 

25. Lepercq J. Pre-existing diabetes and pregnancy. 
Rev Prat 2012; 62(7): 917-20. [In French]. 

26. Pedersen O, Beck-Nielsen H, Klebe JG. Insulin 
receptors in the pregnant diabetic and her 
newborn. J Clin Endocrinol Metab 1981; 53(6): 
1160-6. 

27. Salvesen DR, Freeman J, Brudenell JM, 
Nicolaides KH. Prediction of fetal acidaemia in 
pregnancies complicated by maternal diabetes 
mellitus by biophysical profile scoring and fetal 
heart rate monitoring. Br J Obstet Gynaecol 
1993; 100(3): 227-33. 

28. Schwartz R, Gruppuso PA, Petzold K, 
Brambilla D, Hiilesmaa V, Teramo KA. 
Hyperinsulinemia and macrosomia in the fetus 
of the diabetic mother. Diabetes Care 1994; 
17(7): 640-8. 

29. Freinkel N. Diabetic embryopathy and fuel-
mediated organ teratogenesis: lessons from 
animal models. Horm Metab Res 1988; 20(8): 
463-75. 

30. Widness JA, Susa JB, Garcia JF, Singer DB, 
Sehgal P, Oh W, et al. Increased erythropoiesis 
and elevated erythropoietin in infants born to 
diabetic mothers and in hyperinsulinemic 
rhesus fetuses. J Clin Invest 1981; 67(3):  
637-42. 

31. Teramo KA, Widness JA, Clemons GK, 
Voutilainen P, McKinlay S, Schwartz R. 
Amniotic fluid erythropoietin correlates with 
umbilical plasma erythropoietin in normal and 
abnormal pregnancy. Obstet Gynecol 1987; 
69(5): 710-6. 

32. Petry CD, Eaton MA, Wobken JD, Mills MM, 
Johnson DE, Georgieff MK. Iron deficiency of 
liver, heart, and brain in newborn infants of 
diabetic mothers. J Pediatr 1992; 121(1): 109-
14. 

33. Nelson KB, Dambrosia JM, Grether JK, Phillips 
TM. Neonatal cytokines and coagulation factors 
in children with cerebral palsy. Ann Neurol 
1998; 44(4): 665-75. 

34. Eidelman AI, Samueloff A. The 
pathophysiology of the fetus of the diabetic 
mother. Semin Perinatol 2002; 26(3): 232-6. 

35. Yoon B, Jun JK, Romero R, Park K, Gomez R, 
Choi J, et al. Amniotic fluid inflammatory 
cytokines (interleukin-6, interleukin-1ß, and 
tumor necrosis factor-a), neonatal brain white 
matter lesions, and cerebral palsy. American 
Journal of Obstetrics and Gynecology, 1997; 
177(1): 19-26. 

36. Rudge MV, Calderon IM, Ramos MD, Abbade 
JF, Rugolo LM. Perinatal outcome of 

pregnancies complicated by diabetes and by 
maternal daily hyperglycemia not related to 
diabetes. A retrospective 10-year analysis. 
Gynecol Obstet Invest 2000; 50(2): 108-12. 

37. Hawthorne G, Robson S, Ryall EA, Sen D, 
Roberts SH, Ward Platt MP. Prospective 
population based survey of outcome of 
pregnancy in diabetic women: results of the 
Northern Diabetic Pregnancy Audit, 1994. BMJ 
1997; 315(7103): 279-81. 

38. Casson IF, Clarke CA, Howard CV, 
McKendrick O, Pennycook S, Pharoah PO,  
et al. Outcomes of pregnancy in insulin 
dependent diabetic women: results of a five year 
population cohort study. BMJ 1997; 315(7103): 
275-8. 

39. Michael WA. Offspring of diabetic pregnancy: 
short-term outcomes. Semin Fetal Neonatal 
Med 2009; 14(2): 111-8. 

40. Penney GC, Mair G, Pearson DW. Outcomes of 
pregnancies in women with type 1 diabetes in 
Scotland: a national population-based study. 
BJOG 2003; 110(3): 315-8. 

41. Martinez-Frias ML. Epidemiological analysis of 
outcomes of pregnancy in diabetic mothers: 
identification of the most characteristic and 
most frequent congenital anomalies. Am J Med 
Genet 1994; 51(2): 108-13. 

42. Rizzo T, Freinkel N, Metzger BE, Hatcher R, 
Burns WJ, Barglow P. Correlations between 
antepartum maternal metabolism and newborn 
behavior. Am J Obstet Gynecol 1990; 163(5 Pt 
1): 1458-64. 

43. Haghir H, Rezaee AA, Sankian M, Kheradmand 
H, Hami J. The effects of induced type-I 
diabetes on developmental regulation of insulin 
& insulin like growth factor-1 (IGF-1) receptors 
in the cerebellum of rat neonates. Metab Brain 
Dis 2013; 28(3): 397-410. 

44. Ornoy A, Ratzon N, Greenbaum C, Peretz E, 
Soriano D, Dulitzky M. Neurobehaviour of 
school age children born to diabetic mothers. 
Arch Dis Child Fetal Neonatal Ed 1998; 79(2): 
F94-F99. 

45. Mulder EJ, Visser GH. Growth and motor 
development in fetuses of women with type-1 
diabetes. I. Early growth patterns. Early Hum 
Dev 1991; 25(2): 91-106. 

46. Ornoy A, Ratzon N, Greenbaum C, Wolf A, 
Dulitzky M. School-age children born to 
diabetic mothers and to mothers with 
gestational diabetes exhibit a high rate of 
inattention and fine and gross motor 
impairment. J Pediatr Endocrinol Metab 
2001; 14(Suppl 1): 681-9. 

47. Ratzon N, Greenbaum C, Dulitzky M, Ornoy A. 
Comparison of the motor development of 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� /� ! "#� 1394 767 

���� �� ���	 
��� �� ����� ������������ �  ����� ��	
#
��$%! & 

school-age children born to mothers with and 
without diabetes mellitus. Phys Occup Ther 
Pediatr 2000; 20(1): 43-57. 

48. Petersen MB, Pedersen S, Greisen G, Pedersen 
J, Molsted-Pedersen L. Early growth delay in 
diabetic pregnancy: relation to psychomotor 
development at age 4. Br Med J 1988; 
296(6622): 598-600. 

49. Kainer F, Prechtl HF, Engele H, Einspieler C. 
Assessment of the quality of general movements 
in fetuses and infants of women with type-I 
diabetes mellitus. Early Hum Dev 1997; 50(1): 
13-25. 

50. Yssing M. Long-term prognosis of children 
born to mothers diabetic when pregnant. In: 
Camerini-Dávalos R, Cole HS, editors. Early 
diabetes in early life. New York, NY: Academic 
Press, 1975. p. 575-86. 

51. Deregnier RA, Nelson CA, Thomas KM, 
Wewerka S, Georgieff MK. Neurophysiologic 
evaluation of auditory recognition memory in 
healthy newborn infants and infants of diabetic 
mothers. J Pediatr 2000; 137(6): 777-84. 

52. Haworth JC, McRae KN, Dilling LA. Prognosis 
of infants of diabetic mothers in relation to 
neonatal hypoglycaemia. Dev Med Child 
Neurol 1976; 18(4): 471-9. 

53. Rizzo T, Metzger BE, Burns WJ, Burns K. 
Correlations between antepartum maternal 
metabolism and child intelligence. N Engl J 
Med 1991; 325(13): 911-6. 

54. Stehbens JA, Baker GL, Kitchell M. Outcome at 
ages 1, 3, and 5 years of children born to 
diabetic women. Am J Obstet Gynecol 1977; 
127(4): 408-13. 

55. Churchill JA, Berendes H, Nemore J. 
Neuropsychological deficits in children of 
diabetic mothers. American Journal of 
Obstetrics and Gynecology 1969; 105(2):  
257-68. 

56. Sells CJ, Robinson NM, Brown Z, Knopp RH. 
Long-term developmental follow-up of infants of 
diabetic mothers. J Pediatr 1994; 125(1): S9-17. 

57. Georgieff MK. The effect of maternal diabetes 
during pregnancy on the neurodevelopment of 
offspring. Minn Med 2006; 89(3): 44-7. 

58. Rizzo TA, Ogata ES, Dooley SL, Metzger BE, 
Cho NH. Perinatal complications and cognitive 
development in 2- to 5-year-old children of 
diabetic mothers. Am J Obstet Gynecol 1994; 
171(3): 706-13. 

59. Yamashita Y, Kawano Y, Kuriya N, Murakami 
Y, Matsuishi T, Yoshimatsu K, et al. Intellectual 
development of offspring of diabetic mothers. 
Acta Paediatr 1996; 85(10): 1192-6. 

60. Nelson CA, Wewerka S, Thomas KM, Tribby-
Walbridge S, de Regnier R, Georgieff M. 

Neurocognitive sequelae of infants of diabetic 
mothers. Behav Neurosci 2000; 114(5): 950-6. 

61. Hami J, Sadr-Nabavi A, Sankian M, Balali-
Mood M, Haghir H. The effects of maternal 
diabetes on expression of insulin-like growth 
factor-1 and insulin receptors in male 
developing rat hippocampus. Brain Struct Funct 
2013; 218(1): 73-84. 

62. Kinney BA, Rabe MB, Jensen RA, Steger RW. 
Maternal hyperglycemia leads to gender-
dependent deficits in learning and memory in 
offspring. Exp Biol Med (Maywood) 2003; 
228(2): 152-9. 

63. McNay EC, Fries TM, Gold PE. Decreases in 
rat extracellular hippocampal glucose 
concentration associated with cognitive demand 
during a spatial task. Proc Natl Acad Sci U S A 
2000; 97(6): 2881-5. 

64. Golalipour MJ, Kafshgiri SK, Ghafari S. 
Gestational diabetes induced neuronal loss in 
CA1 and CA3 subfields of rat hippocampus in 
early postnatal life. Folia Morphol (Warsz) 
2012; 71(2): 71-7. 

65. Lagace DC, Donovan MH, de Carolis NA, 
Farnbauch LA, Malhotra S, Berton O, et al. 
Adult hippocampal neurogenesis is functionally 
important for stress-induced social avoidance. 
PNAS 2009; 107(9): 4436-41. 

66. Altman J, Das GD. Autoradiographic and 
histological evidence of postnatal hippocampal 
neurogenesis in rats. J Comp Neurol 1965; 
124(3): 319-35. 

67. Eriksson PS, Perfilieva E, Bjork-Eriksson T, 
Alborn AM, Nordborg C, Peterson DA, et al. 
Neurogenesis in the adult human hippocampus. 
Nat Med 1998; 4(11): 1313-7. 

68. Kempermann G. Why new neurons? Possible 
functions for adult hippocampal neurogenesis. J 
Neurosci 2002; 22(3): 635-8. 

69. Goldman SA. Adult neurogenesis: from 
canaries to the clinic. J Neurobiol 1998; 36(2): 
267-86. 

70. Kempermann G, Wiskott L, Gage FH. 
Functional significance of adult neurogenesis. 
Curr Opin Neurobiol 2004; 14(2): 186-91. 

71. Shors TJ, Miesegaes G, Beylin A, Zhao M, 
Rydel T, Gould E. Neurogenesis in the adult is 
involved in the formation of trace memories. 
Nature 2001; 410(6826): 372-6. 

72. van Praag H, Schinder AF, Christie BR, Toni N, 
Palmer TD, Gage FH. Functional neurogenesis 
in the adult hippocampus. Nature 2002; 
415(6875): 1030-4. 

73. Hine RJ, Das GD. Neuroembryogenesis in the 
hippocampal formation of the rat. An 
autoradiographic study. Z Anat 
Entwicklungsgesch 1974; 144(2): 173-86. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� / "#�� ! 1394 768 

���� �� ���	 
��� �� ����� ������������ � ����� ��	
 #
��$%! & 

74. Muramatsu R, Ikegaya Y, Matsuki N, Koyama 
R. Neonatally born granule cells numerically 
dominate adult mice dentate gyrus. 
Neuroscience 2007; 148(3): 593-8. 

75. Bayer SA. Development of the hippocampal 
region in the rat. I. Neurogenesis examined with 
3H-thymidine autoradiography. J Comp Neurol 
1980; 190(1): 87-114. 

76. Schlessinger AR, Cowan WM, Gottlieb DI. An 
autoradiographic study of the time of origin and 
the pattern of granule cell migration in the 
dentate gyrus of the rat. J Comp Neurol 1975; 
159(2): 149-75. 

77. Thompson CL, Pathak SD, Jeromin A, Ng LL, 

MacPherson CR, Mortrud MT, et al. Genomic 
anatomy of the hippocampus. Neuron 2008; 
60(6): 1010-21. 

78. Brewer GJ. Regeneration and proliferation of 
embryonic and adult rat hippocampal neurons in 
culture. Exp Neurol 1999; 159(1): 237-47. 

79. Lie DC, Song H, Colamarino SA, Ming GL, Gage 
FH. Neurogenesis in the adult brain: new strategies 
for central nervous system diseases. Annu Rev 
Pharmacol Toxicol 2004; 44: 399-421. 

80. de Carolis NA, Eisch AJ. Hippocampal 
neurogenesis as a target for the treatment of 
mental illness: a critical evaluation. 
Neuropharmacology 2010; 58(6): 884-93. 



 

 

1- PhD Student, Department of Anatomical Sciences and Molecular Biology, School of Medicine, Isfahan University of Medical 
Sciences, Isfahan, Iran 
2- Professor, Department of Anatomical Sciences and Molecular Biology, School of Medicine, Isfahan University of Medical Sciences, 
Isfahan, Iran 
3- Assistant Professor, Department of Anatomical Sciences, School of Medicine, Birjand University of Medical Sciences, Birjand, Iran 
Corresponding Author: Shahnaz Razavi PhD, Email: razavi@med.mui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /335 ���� /� ! "#� 1394 769 

Journal of Isfahan Medical School Received: 07.02.2015 
 

Vol. 33, No. 335, 3rd Week, July 2015 Accepted: 29.04.2015 
 

 
Effect of Maternal Diabetes on Developing of Central Nervous System 

 
Akram Sadeghi1, Shahnaz Razavi PhD2, Javad Hami PhD3, Ebrahim Esfandiary MD, PhD2 

 
Abstract 
Diabetes in pregnancy is the most common and the most important metabolic condition, since it can 
result in several fetal malformations. Maternal hyperglycemia may have teratogenic effect for 
developing of fetal central nervous system (CNS). Several lines of evidence indicate that the children 
born to diabetic mothers, exhibit disturbances in behavioral and intellectual functioning. The 
hippocampus subserves important behavioral and physiological functions such as memory 
consolidation, and particularly vulnerable to changes in glucose concentration. Hippocampal 
neurogenesis might underlie particular aspects of neuronal plasticity and might play an important role 
for the memory and cognitive functions. We reviewed the current understanding of the effect of 
diabetes on developing of central nervous system during the pregnancy. 
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