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!���" ��&���- ��- :? * ,�-�8� ��-� �� ��"���"�2� �

"�� ��()��6 ]�[."��!-" �� *+"� �� ��Fb7 - ,� 2� M" *

� �"�� *A�V�Fb� ��@�� �� �cde W2��7 Sir Thomas 

Willis ,2=�< �"�G *V�7 ���� ]J[.@�2� ���fc� "�2 �
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"�6 ���-� ��&�� W��"� ��@�> ��� �"M? *l2�!� @��23"

��mA�  �� �=� Q��)��? )��" ��"�)� @�O= )- ���6 *2
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O� *+"� ���A< )�"� ���2V- 

!- ��"��)���2� 5+2� �)-��-HbA1c 2;
� *2+"� )

�G���"� ��V- ]Je-JY[,A  --� ��2&����"�2=" �� "� 
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�
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�M��� :�������,=�< `�(�" .	�-t2. ���� N�� *O��V

eXX � * ��&� �"�=" M" �;� �I�� ,�J�2��� 2 M"��YXXX

� ��=���)0�9����� * *����26M��? )��2��� )0�9K2�"� 

>6�. `�A )6��u�2� ���� 0�9����� - M"�)2L �� )��2P 
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���6 " �� -�"�26 lG"�� ���"� ��*2 �-�- ,2PV `ME W
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/�� - �
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6 �P6�M"� =��%7 `�G�" @-�V M" 0��;��" � -)-�[� �� �
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w-M � Q�3 )�6.�"�2O7 �YX�2� M" - U�2s��" "� �"���23 

�"���3 �*8+
� �� M" D�� - �;� k�YXvL�2
� l� M" - �;� 

*��< ,K��JXXM" x. �;� V�7 �,8="�� h�� - *&��)

"����>�� �D�� *� ���6 _� � ffc,��6 ,PV �;� 

���6 ���� *O!�+� ��." M" ��"�O7 �f�f �2[� M" *2� �2;� 

="�<�22�� _�%22sK�)����22.-���? -�^
22�"�= -�22��

�6�����)���-�. �P�? 0" �� ��2 l��� 2� ,��26 *2O!�+� �

���6 0�"��-�(�? M" )� *��� 0-�< ��@��
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O� N��23" x
2V - �� �[� M")�"� �,26"� ��2V- �

��3" NF� ,PVN���? �� M" ��f�f �;� 0�

� ,��6 

�"�O7 @��
� 0-�< ��eXX �;� )Jpp 
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9!��)-�Xd 
2� *2
�"� �2 ��2� �;� )pd–jY9!�2� )(

=��%7 ��+)���6 U�s��" )@-�V�(.xS2� *��
K2��. 

="�<����� x
2V � �� � l��K� k��2= _�%2sK���

� TM��? �"�=" W��7 2� 0� l2��m7 -M"�27 �2 :M- - �26 �

t�� @��� ,G� ��XX`�< - 	;� :-� - 	6�. lG"�� � 

� �G M" 0��;��" �i ^
��G )O�- �� �" ,�:-�2 - 0����

 �!�� �� 	;�)"�6 �� �� r�� *����2  W��
�26"� �"�2G 

,G� ������ )< 0M"��" ��� ����6.M"�2�" ,PV < 02���

�� ���� �-���7 k� ,��G ��0��� ��J-z���"�A2�{�

�!�� ��)< 0M"��" ����P��" �� ��= *� �6 �&L `�M�2 �2O)

,6"� �"�G ��3 .< 0M"��" ,PV���*��2V� � �2�� �-� 

�7�9�=�-�= - ��K= *��<�� l��7 :-� :? ,��G �)�2 

M" 0��;��"��"�� ��� k�'�,2G� �2 I�2(7�" l2�G �2�k

����)�6 0��;��" ��� .����:� 0��7 *)BMI(�* *V�7 � 

:M- @�22��=)� h�22���`�<�22A / (�22G)�22�� h�22�� (

*O!�+� �� 0�

� ,��6 �"�=" M" - �6 *&����cc JX:�3 

M"�>)�- M" ������+� )��� 2�"�26 ,2�7 � ^2��? *�W

���"��- * l����. |��� *A�>)��2� �2 N�%2� �� k

�A= :M����-? H�V �2�"�? * xS� -)*2!�! :-�� *2 

�22���22��. �>)}�%22s� )"�22�-��*22!�! :-�� �� 

���.�>)�"�0�6 T"-� (="��2. � �� *!�! U�� - l8�
��QA

��< �-�����.<�AV ,PV���!�2�� *2��<�� M-�2 M" ��

���7)2�"�? * #�= l�"�� )F2. `�2(�" �,=� .A�2�*2���� *

<��� �� �� �, �� �p"2!)f"�26 �� 5&2$ ����26�� W

,=�< `�(�" .

�� *�����* ~��� -��N�u J2!" )jM" x2. , �2� 

< *���� 2����2 jXXX�-� G� ���_�2� *2 *28�YG��*28

�������� *���� - ���6 n�;�< 0M"�2�" ��[
� * `�� 2���

-���- * �P�? �� ����AS�2��� �2 �AS�� *A�2�" �T"- �

�� *!�! * 0�6����. �>)�"���< l8�
� 0�6 T"-����� .

�� *!�! U�� D"��(��-�� ��- * `�� �="��2. *A�*��2 QA

 �= * - 0�6��2�� � ���dXR���2� *2V�� )l28�
� �"�2< 

���6 .�-? H�V M" x.�A���� *���� *���2� ),2PV �

9
����)"�6 ���! M" ���� W����M �)��>� -)�� �2�k

��M? �� �sK� :��M 2� 8�7 0�9K�!���� - ��2' _�28 2� Q�

 
1 Body Mass Index 

 >6�. `�A  0�9K�"�)6���� 5+� M"�)-��0�9�2�� �2 

���-��>S�"��7" UFV )" *AO6 �)AAS(�@�2� )CTA 

2000 (Chemtech Analytical< 0M"��" ����26 ." *2 2� �

A� ��[
��,&�2� *2 �2� `�� *�/X� U? �2 2����G� 0� 2� v

���6 ."��
�
� Q�� )!�� ��"�&�UFV "��" :��7")�;$ 

� U? M" 0��;��" �������? ,�� * 0� .2�7" UF2V xS�)

��"����22�" @�22A�� ��22PiY/X���J�j ppm �22 - ,22�"�G 

���� :? C��"�[
7 0�9��� ,��6 Q.< 0M"��" M" x.���

���X*���� ����� �0�9��� ,D"��(� 2[
7�2� Q)�26 .M"

A< @�A���@-��Y/X���26 0��;�2�" k�� :"�
  * �.��

���7 �� ���)!��? 0�. l�"�� ���!��? � @�>���M" �2O - @�>

!��?�&G M" ��� � l2�< *2���� 0�2�� � :��2 ��26�� ,2����

�"�P9� �"�=" U�s��"�`�2(�" 0�2�� � *2���� @�8��" � *���� 

��M?�2�� U"�2V - 	)� @�2�
� ��2;),2=�< _��2$ .

���? _�O!�+� ,PV��"�2=" `�2� M" SPSS -2�"��	Y/��

�6 0��;��".��� �� _��% ^�9����±O� N"�2��" 2�  �� 2� :�

�6�
/�� �"� ���8� �� 0-�< -� *���>�� �9�:��M? M" �

t�6 0��;��" l8��� *���� .O7 ,2PV �2� 9��2&�� �)2��

b������� rA�s� �26�����)�-���2� -��)2<t�- ��2� 

�22��-���?��22� M" �9��22&�� h))r(��< 0��;�22�"22��.


/����XY/XP<��
O� �)8A7 �"� )��< ��.

ها يافته
��� C��" ��" ^�8�7 ��
O� N��3" v)�"� �2�5+2� �

���)-��*2 Q>26 �-� ,&�� - �9! �-� � Q>6 �-� �

�229! �-�)WHR (22 ���22� 0���K22� 0-�22< -� �)��226

)@-�V�(
/�� -���*+"� k2 C�2>O���-� � :M- �

� �29! �-� � Q>6BMI 2� 5+2� -��)-��V �� *2O��

 ,�" *�6"� ��V- 	�-t. ���� � �� *����"�2� M" `"�>/

 " #�=���2�? �[� M" �� *+"� ��2
O� )��2&� �"� ��2( �� 

 @��
� 0-�<���3 5+� �)-��" Q>6 �-� -2�*2+"� �


�;)���? �[� M" �2
O� )�"� ��2 2
/�� -��2�"� k2+*

8���� Q���� 5+� �)-��-�< -� �� �� �G -��2V- 0

"�,6���? �[� M" *� �
O� )��&� �"� )@-�VJ(.

2 Flame – Atomic absorption spectrometry (AAS) 
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 بحث
0-�2< ��2 �� �-� )��� 5+� ��9���� ���� *O!�+� ��

 M" ��"� )2
O� 	��2� �"�"� @�2�
� 0-�< * ,&�� ,���

 ��"� )�"�s�� )A&G _�O!�+� � *�=�� ��" - 0�� ����? �[�

)J�R�Y�JpRJc(M" )q2O �� *2� ,2�" )!�� �� ��" -

�-� )��� 5+� �� ��"� )
O� ����? N��3" _�O!�+�

 ,2�" 0�K2� 0���6 @��
� �"�=" - )���� �"�=" ��]JJ-Jj[

� 0�6 `�(�" _�8�8�7 ���" -�"�2=" �� "� )�>
�M�S�� ,A 

�
�"� )� ���-M�>�A<�S�� �B" �� ����>
�M�S�� )���� ]Jf[.

*O!�+� �� - �-� )��2� 5+� �� )��>O� *+"� ����

 �9! �-� l�&G M" k�!���� `��
� �����.-���? _�%sK�،

=
�>�-?@! ���A� B* 64 0���� 
 �4! �
�C �� 6
� 
 �;@ �2( D0�E7 

@��
� 0-�<)eXX�;� (,��� 0-�<)eXX�;� (

�*)سال(سنX±Y��X±Y�

�±cm(*f(قدcX f±�cX 

�*)kg(زنوJ±cf�e±d�

��)cm(دورشكمX±pc�j±fe

��)cm(دور لگنX±fd��±�XJ 

�/mmHg(*fj(يسيستولخون فشارc±jY/�Jc pd/�d±XX/�Jf 

�/mmHg(*je(يدياستولخون فشارX±J�/dffc/p±YJ/pX

BMI)kg/m2(*eJ/e±fe/Jcfe/p±pf/Jd

WHR �cj/X±pp/XXd/X±fJ/X

Zn �jj/�d±Je/�Xj jp/Je±jY/f�

:��M?t-test ,�" 0�6 `�(�" 0-�< -� *���8� �"� ��� �"� )
O� ����? �[� M" ����8� *���8� �� )XY/XP <(

** ����8� ±��9���� �9��K� ±,�" ���O� N"���" *��&� �"� )
O� ����? �[� M" ����8� *���8� �� )XY/XP >(

=
�>"'���;@�2( 
 0�E7 B* 64 ?@! 
 6
� 0��7 897 0F��G 4 H��I 
 �9� 

@��
� 0-�< 

BMI �9! �-� Q>6 �-� �G:M- 

)9��&�� h���)r(×Xe/XRXp/XR�X/XRXJ/XX�/XR

P�ej/XXp/XXj/XYf/Xdd/X

,��� 0-�< 

BMI �9! �-� Q>6 �-� �G:M- 

)9��&�� h���)r(×Xj/XRX�/XRXj/XRXj/XXp/XR

P�YJ/XdY/Xef/XYX/Xpp/X

�XY/XP <�6� )� �"� )
O� ����? �[� M" .*)9��&�� :��M? :����. 
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� ��)�� !"(�%�

:�2223 ��K222= � Q>2226�-�-" - ��"� ��222V- :M- 222� �

$�%3�* ~��� ,�" �>�� _� 	��2� 2$�3 �2��? ,)

��"��"�)� �"�=" �� ���)-� ��&�� ��i���6�]jJRjX[

/�� -
�qO �� �)M"_�2O!�+� "�26�W-� ��2&���"�

,�-�8� *�K� *!���" �B"��)G�i � 0"���)�>26 )(2�)

�
�"�]f-�X[" -2�"�26 ���2 W��2� *2�=��� �2� *2O!�+� 

�"�s��)��"� -� 	28� :�26 �27 �26-� ,PV "F!���

"�!��2�" * ,�-�8� ��(�. �2� �2�2� ��P
K)2
� ��� Q2�k

? *O!�+��� �9� 0�
 �"�=" ��-� ��&�� ��i� *���)�
6� 

� l�s� �P�? �� ���A< l��7 ,�7 -)_�� * �6� cRj

-� N�%� M" x. 0�����2� 5+2� :���2�� -)-����

&L 0�-����O)���2� ���2A< l2��7 ,�27 �[� M" D"��(� 

���)< �"�G �-� 	8� �7 ����. �� �,�27 @��3" ,=�K

 � ,�� * ���A< l��7�� ��>6? ,� ��6 �sK." ����

!� * *O!�+���"��" H2=� :��>� ki l�-��0-�2< -� �� 

*O!�+� ����� * ���G �A$" ,A  :�)-� ��&�� ��"�2=" �� 

����
� 0-�< * ,&�� ,�@���&�Q!. "F�� ��P
K)�� ��26

�� *��<"�V *O!�+� k��"��" H=� :"��-����6 ki .

�*�=� ���"�8�7 �� v2�2� ,2�" :? �9�� -� ��2&�� *���

�� :"������)�6�� H)�26�  �� -���2&�� ��2i� :"��2�

-��"�6 ���" C���" W�7"��" ��� ��()"F2! ��6 �2[� *2

�)0��;�2�" *� ��� �2� l2�>� M" �-�"� )2� 2
/�� -��

"F2' �"�� N�%�)�-�2� �-��� �"�2=" �� 2���)k2�� 

�6� 0�

� .

يسپاسگزار

�����7 M" *!�8� :�<�
��)�"�=" �" �� *��,��6 *O!�+� �

2
/�� - �2�" 0����8�7 �2��� :�2
���� M" ��- ��2' _�28

!�����>6�. `�A  0�9K�"� Q�)6��G? M" � M"���"���0�"M 

��M? C�
6����8�7 ���� 0�9K�!�2 T�"�2< - �&� _�8�l

��>���"�V" �� �!-n "��M Q��3 - ��L 2�,2PV ��2. 0�

�7�- - ��"���>K7 *!�8� 	�"���G -)�)�����
.

 مĤخذ
1. Kumur and Clark. Clinical medicine, 14th,

1998,W.B. saunders. P: 959. 
2. Arshaj D Mooradian, MD and Jhon E Morlex 

MB-BH  micronutrient status in diabetes 
mellitus.  Am J clin Nutr 1987:45;877-95. 

3. M.Leigh Ackland and Agnes Michalczyk. 
Zinc deficiency and its inherited disorders. 
Genes and Nutrition 2006; 1:41-50. 

4. Gullestad L, Sacobsen T, Dolva Lo. Effect of 
magnesium treatment on glycemic control and 
metabolic parameters in NIDDM patients.
Diabetes care 1994;17:460-1. 

5. Pincemail J. Free radicals and antioxidants in 
human disease in: Analysis of free radicals in 
biogical systems. Bir Khavser verlog 
1995;4:83-98. 

6. Cochrance CG. Cellular injury by oxidants. 
Am J Med 1991; 92: 235-305. 

7. Hartnett ME, Stratton RD, Browne RW: 
Serum morkers of axidative stress and severity 
of. Diabetic Care 2000;23(2): 234-40.  

8. Scott DA. Crystalline insulin. Biochem J 
1943;24:1592-602. 

9. Chen MD, Linpy, Lin WH. Investigation of 
the relationships between zinc and obesity. 
Kao Hsiung I Hsueh Ko Huseh Tsa chih 
1991;7: 628-634 [Article in Japanese]. 

10. Singh RB, Niaz MA, Rastogi SS: Current zinc 
intake and risk of diabetes and coronary artery 

disease and factors associated with insulin 
resistance in rural and urban population of 
Nurth India. J Am coll Nutr 1998;17:564-570. 

11. Etzel KR, Cousins Rj, Hyperglycemia action 
of zinc in rats. J Nutr 1983; 113: 1657-63. 

12. Resnick LM, Altura BT, Gupta RK: 
Interacellular and extracellular magnesium 
depletion in type 2 diabetes mellitus. 
Diabetologia 1993; 36: 767-770. 

13. Kinlaw WB, Levine AS, Morley JE, Silvis SE, 
Mc clain CJ. Abnormal zinc metabolism in 
type II diabetes mellitus. Am. J Med 
1983;75:273-277. 

14. Pai LH, Prasas AS. Cellular zinc in patient 
with diabetes mellitus. Nutr Res 1988; 8:889-
897. 

15. A.C. Nsonwu, C.A.O. usoro, M.H. Etukudo 
and I.N. usoro. Glycemic control and serum 
and urine level of zinc and magnesium in 
diabetics in calabar, Nigeria Pakistan. J of 
Nutrition 2006; 5(1): 75-78. 

16. AH Zargar, NA shah, SR Massoodi. Copper, 
zinc and magnesium level in non-insulin 
dependent diabetes mellitus. Postgraduate 
medical journal 1998; 74: 664-668. 

17. RM Walter, JY Urin- Have, KL olin. Copper, 
zinc,  manganese and magnesium status and 
complications of diabetes mellitus. Diabetes 
Care 1991;14:1050-1056. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

���3 4 
 01�� 5 : 6
� 0��7 897)Zn(0���� ��� �� �� :;1" �%&

18. Raz I, Havivi E. Trace elements in blood cells 
in diabetic subjects. Diabetes Res 1989;10:21-
24. 

19. Gary VK, Gupta R. Goyal PK. Hypozincemia 
in diabetes mellitus. J Assoc physicians India 
1994; 42: 720-721. 

20. Isbir T, Tamer L, Taylor A, Isbir M. Zinc, 
copper and magnesium in IDDM. Diabetes 
Res 1994; 26: 41-45. 

21. Terres Martos C, Navarro Alarcon M. Martin 
Lagos F. Serum zinc and copper 
concentrations and Cu/Zn ratios in patient with 
hepatopathies or diabetes. J Trace Elem Med 
Biol 1998; 12: 44-49. 

22. Pidduck M, Wren P, Evans D. Hyperzincuria 
of diabetes mellitus and possible genetical 
implications of this observation. Diabetes 
1970; 19: 240-247. 

23. Golik A, Cohen N, Ramot Y, Maor J. Type II 
diabetes mellitus, congestive heart failure and 
zinc metabolism. Biol Trace Elem Res 1993; 
39: 171-175. 

24. Anetor, J.I, A. Senjobi, O.A. Ajose and E.O. 
Agbedana. Decreased serum magnesium and 
zinc level: artherogenic implication in type 2 
diabetes mellitus in Nigerians. Nurt and 
Health 2002; 16: 291-300. 

25. El-Yazigi A, Hannan N, Raines D: effect of 
diabetic state and related disorders on the 
urinary excreation of magnesium and zinc in 
patients. Diabetes Res 1993; 22: 67-75. 

26. Resnick LM, Altura BT, Gupta RK: 
Interacellular and extracellular magnesium 
depletion in type 2 diabetes mellitus. 
Diabetologia 1993; 36: 767-770. 

27. Kinlaw WB, Levine AS, Morley JE, Silvis SE, 
Mc clain CJ. Abnormal zinc metabolism in 
type II diabetes mellitus. Am J Med 1983; 75: 
273-277. 

28. Pai LH, Prasas AS. Cellular zinc in patient 
with diabetes mellitus. Nutr Res 1988; 8: 889-
897. 

29. Chavsumer, A.B. Zinc, insulin and diabetes.  J
Am Coll Nutr 1998; 17: 109-114. 

30. DJ urhuns MS, Klitgaard NA, Pedersen KK: 
Magnesium reduces insulin stimulated glucose 
uptake and serum lipid concentrations in type 
1 diabetes. Metabolism 2001; 50: 1409-17. 

31. Gullestad L, Sacobsen T, Dolva LO. Effect of 
magnesium treatment on glycemic control and 
metabolic parameters in NIDDM patients. 
Diabetes Care 1994; 17: 460-1. 

32. Brandao-Netoj, Stefan V, Medonca BB, 
Bloisew: the essential role of zinc in growth. 
Nutr Res 1995; 15: 335-358. 

 

www.SID.ir


