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

 &��'� (��)! *�+, -�. /012 (3,45367) ����946:3(

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

����� ��	
 ���)�(��� ����� ���� ��� �)� � �(�������  !��� �)�(

 �!"
#
$
  :                   ��&�� �'() *���� +���,�� -�� � �.� ���/0��) ������ 1) ������ *	�(� -
�
 ���.��2 #� 34/
 +���,�� ��

    �456 ��. �� �	���
	�� 7�  .      9�. �� #� -�� #� #:	� ��      �; #:	� ��	
 �<�= -�� �,. ��� ���� *�6 �.��� -�� �� >#4��? ��

             �.�  @ �.��� ������ �	
 �� ���A) B�C� �� ���7 �	���
	�� D�<
 ���  .  ��� � ��	
�6   :   �	
 ���A) B�C� #� *�6

         �
 *��EF2 ���2�4.� G���@ �� #� ��45�� H	2 7� �2      �4@�� �A) #� ��7� �.�4.� � 2@ >   ��$
 IJKL ��? �(�
    *�7� #� 

   �� �A) ��?	(�� �6  �	���
	)  �	���
	�����(� N�	� #�  (   N
 #�PL   @ #��Q� 7��   .      +	
�	6 >��. �	���
	�� ����$
 +���R ��

  -�5�����)T4( *�� >  -�2������ (T3)      *������ S��
 +	
�	6 � (TSH)  7�2�   *��? @  . 7�2�     ��T4.� �� �	���
	�� *��? 

         7�2� � #(�@ +�� U�,�� VA:  �F4.� 7� 
�	6 *��? +	    ��� 7�  ��T4.� �� �6       �.�  @ ���2� W�4.� �� *���� *�6 .

#4����6 :           +	
7�  ��? �	���
	�� �'() #� ��� +�X2 Y��42 )I/L±\/J   �4�� �� ��?��!�
   (    ��? ��  6�@)P/L±J/J  ( N��T�

���
 ���2 ���   .  +	
�	6T3    +	
7�  ��? )]/L±\/I	2�2   �(�
 � �� ��?�4��   (    ��? �� #5��$
 ��   6�@ )^/L±PJ/I  ( N��T�

���
  ��� )L_/L<p  ( �.� #4@�2  .  +	
�	6T4    +	
7�  ��? )\/L±\   ��?��!�
   �(�
 � ���4��  (      ��? �� #5��$
 �� ��2

  6�@)_/L±/P^  (  a6�����
  �.� #4@�� *���   .       �'() #� �.� ���b �� -��TSH       D34�� 6�@  ��? � +	
7�  ��? 

���
   �4@�2 B6 �� ���   .��42#*��? :  Y��42   �
 cdX
 �.��� -��      �
 �	���
	�� ���7 D�<
 e&�� #� ��    1) ������ 2�	� 

                 @�� �'2 �� ��� �<�= -�� �� ���7 W�,� �� H	Q	
 -�� #� ��,2 f4d
 �� ������  .   �
 �'2 #� e��2��    ���Q� -�� �� .� 

 �	�
gR *��	� )�!���( f,= �.�� �,22 ���7 9�,4b� #� #� �� 9	(. ������ �� 934�� 7� +�X���� h������� *�6.

-���< ��=>�� :������ �	
 ������ ����� ����� �	�� ���	�� ������ � 	�
	!"

�����

              � � "#� $%
� &�#�� '(
 ����) �� *+, !�%�%
�� 

  ��-.          *
 �%+/0 �� 1  �� ��� �� .�    $,�   �� �2�)

3��   1�4 ��� 56�7
 ���*
�8 � ��9� !�# � 1  ":6; � 

   "#� $%,�� ��%<4 '��#.�     =4 >���? 3���# 3�� �� !�%�%
��  

     *
 @AB C%D�E ���F
�8 G         ���� 1  H,I���,C%9 JFE � 

  "#� 3�/E K7/
.L   � M�#�     !�%�%
��  *�# �N� �%O� ��

       "#� =�9�? ���P =B�0 ��
  .  ":6;      !�# � �2�) $,�

   ,�#��E =4 R�S
 1����%4   "#T�4 ��%6� $
C
 *U    �� *VW4 � 

        �*��X *,�E��0 J��� �%:E 1����%4 $,� � YTR�O�Z *�E  ٧،٨

 �����[�#�� �\            $,� !�# � �2�) $,� ":6; 1�4 T�4 =4 

"#� 3�8 3� "S<E 1����%4.

           $%���0��%0 ]���� ��  1�
��� J,���(TRH)�١٠،١١

    1�
��� $,� Y��N�١٢،١٣           %0 ^�	
 1�
��� �N� �  �%_��

(TSH)   M�6# �4  ̀ ��0��%0 ��� ��G    � =4 =�<4�� 6  a��O '%<

�6#  "#� *�  .           M�E�� *?���� ^�64 �N� ��, b�� �� ��� 

 4 '%<6�  =6%#�&  4 !�%�%
��    =   "#� 3�8 "4�N *4�O.١-١٧�  � 

��
��
�

��
��
�

��
��
�

��
��
�

��
�	

� 

��
�	

� 

��
�	

� 

��
�	

� 

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

)' (()*+,����� �  -� .��� ��/ ��0+012  3��
�&���+��  ����� �  ������ ����� �   �� !  "�#$  ��%&���

)4 (�- +
 ����56�,،
�����  ����� �  ������ ����� �  �� ! "�#$ ��%&��� 

  ������ �	�
	  :   (.���2     �*! 8���9:;<=>?@=@A    3�� (
.��� ��/ ��0+012 ()*+,����� �  -� B9� 5���� C,�9 ��3�

E-mail: zahedi@erc.ac.ir

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                               1 / 5

https://ijem.sbmu.ac.ir/article-1-257-en.html


������� ,
��������������� �������	
����
���������	��� ��.

              �4 !�%�%
��  Y�
 *ET�� *����O C,�c0 �N� =W��d
 $,�

 3�8 *#��4 *,��	� >�
 � �%_��%0 ]�; "%��W9"#�.

��� � 	
��� 

   >�
 �4 =W��d
    *,��	� ��� N-MRI       1�� �4 �E �.e  �0 

�Le  �8 !�cE� !�?  . ���� &<#f
 �� Y�E��%-)1��,� �1��(0 (

     ���E��#� g,��8 � J,�
�  Y�
 !��0 � � =%(0�� ")�# 


	%g            ��ـ��0,+*   Y���- &B� � � *,��8�� ")�# 

�±��  *�E�# =B�     *��- � ��?        *#��# @  � �A; =4 =�

�E�8 ����(�E ����8� ��  . ���8 3��? Y�E��%-)��W0=�� (

       *���W
 ��A; ��)           �1��%- ��A; =E�O��� � 3�8 =%(0

��8�8  (  *
 3�i�#��E�� �    *��- �      3��? Y�E��%- =�

  1�
� )��W0=��  (   �� =4�/
 ��A;�  ��U�e !�? *6%
   =4 

� =4 !�%�%
��  !�?�6%� �� ���� =4 �� !�%�%
��  ���6� Y��

  Y�
Ge    �E�� "9�,� ��� .�.        �4 Y�E��%- �3�� 1�,�� � 

        M�����%0 ',�# �� 3�i�#�) �_�# ��%#�
��9  (    ���F
 =4Le

!�? *6%
 4   =   >�(%4 !�?�6%� �� ���� �E�8    '+8 �  �(E   � ��4

L/�  *6%
                 �8 =%(0 *�+8 Y��_  k,�� �� 1�O ��%�  .

=E��E     �i,��E�# 1�O ���        !�# � 3�8 I      1�
� �0 �� 

3���E�    � ��%? �el   *�E�# &B�    �8 ����(�E ��?   . ":6;

              1��4 *�0� @AB 3���# �� 3�i�#� �4 !�# � !�%�%
�� 

  =6W8)AAS  �5EA      1���  m n,�� M���   (  "9�,��4 ��� �4

.±\�        Y��%%o0 p,�q � 1��  Jc�# \  %    "4�E H, �

3���E� �8 ��%?   .  ":6;   !�0 $%<���%0(T4) ��0 ��,  $%E��%0�

  !�0(T3)    � TSH       "%� �� 3�i�#� �4   *#��E��,��,�� ���

  ���c0) 1��,� ���%8���  (     3���E� "4�E H, � � �E�8 ��%?  .

 4 s,��E  = $%�E�%
 Y���±      � �,�? >��C? ���E��#� ��dO

 ���F
p �� ���� eL/e*�W
 �8 *F60 ��.

������

          >�
 !�# !�%�%
��  ":6;   =� *,��        ��A; �� 

!�%�%
��        �E�4 3�� 3�i�#� ��)�/e±�/U    � !�?��+%
 

��%�  ( *�W
 Y��i0�� �  �4       Y�E��%- !�# � �2�) ":6;

 3��? ���8)G/e±U/U ("8��E)  ����E�(.

 �
	����m ���� ���
��� ��� ��������� � !" #$���� 
 ��%)�'=n ( *��+� ���� �)�,=n(

   ��0 1�
��� ":6;��,   $%E��%0(T3)     Y�E��%- !�# � 

     1�
�  3��?).±�./��E�E    *6%
 ��� !�?��%� ( Y��i0

*�W
��                   ���8 3��? Y�E��%- !�# � 1  ":6; �4 �

)Z±GU/� ("8��E) . ����E�.(

              1�
�  3��? Y�E��%- $%<���%0 1�
��� "m:6;

)�/e±�       *6%
 �� � !�?��+%
 ��%�   (   *�W
 1�C%
 =4 ��� 

)p  � ����   �eL/e  (        3��? Y�E��%- !�# � 1�
��� ":6; ��

  ���8)L/e±Z/G  (    �4 ����)  ����E�  (     Y��i0 =� *��- �

*�W
        1�
�  3��? ��%_��%0 ^�	
 1�
��� ":6; � ��� 

 "8��E �B� ���8 �) ����EG.(

 �
	���,m � !" #$���� T3 ���� ���
��� ��� ��- 
 ��%)�'=n ( *��+� ���� �)�,=n(

0
1
2
3
4
5
6
7
8

1�
� ���8

 �
��

 �
��
��
��
�� 
�
 !
"

)
��
��
 �
	 �
��
��
.�
�

(

?
? ?
? ?
? ?
? ?
? ? ?
? ? ?
? ? ?
? ? ?
? ? ?
? ? ?

1�
� ���8

 �
 !
"

T3
 �
��

 �
�-
 

 )
/
!�
� 
�	
 �
��
��
��

��
��
 

(

�ee
�.e
�Ue
�Ge
��e
�ee
.e
Ue
Ge
�e
e

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                               2 / 5

https://ijem.sbmu.ac.ir/article-1-257-en.html


��\ ������� ��	
�� � �������	� ��� ������� � �����  �!� ��"#

*eL/ep<

 �
	���'m ���� ���
��� ��- 0�$1���- � !" #$���� 
 ��%)�'=n ( *��+� ���� �)�,=n(

 �
	���2m � !" #$���� TSH ��% ���� ���
��� 
)�'=n ( *��+� ���� �)�,=n(

     3���E� �� ���- s,��E       u��8 � Y�E��%- 1�� ��%? 

)��±��U  !�?   (      J,�
�  &�0�O �).±�LG !�? (    �  3��?

     u��8 � 1�
� )��±�GG !�?   ( �0�O �&   J,�
�  ).±�Ze

!�? (*�W
 Y��i0=�8��E ��� �E� .

345

     *
 1�/E =W��d
 $,� s,��E      Y�
 *ET�� b�2
 =� �� 

  4 !�%�%
��    =          � ��%_��%0�v%� pS# *����O Y���

>�
  *
 *,��	� ��� �8   . E 1���4 =� *(4�/
 *#��4� s,�

 W��d
 $,�E  �4 �� =�� =<,�F
 �(�"#� =�9��E Y���  . �4 $,�

    3���� ^�64 �N� M�-     '%<6� M�E�� ���   �4   �%_��%0 "%��W9 =4

  Y���In vivo    � In vitro     "#� =�9�? Y���   .  H, �

   1�<E� �4 =W��d
 1�/E �   �8 3     $%v,�i%E *E�� C,�c0 =�

  ��N�  �4   ��E �%_��%0 "%��W9�.�\ ,�4 �     � =� �8 =B�0

              3�8 C,�c0 =�i� H, Y�
 =4 gF9 $%v,�i%E 3�8 �, &W��d


            ":6; �P��- J��� ���4 "#� $+�
 =� �4T3   � T4  � 

   �8�SE *9�� !�#  .            =� �8 3� 1�/E ��, &W��d
 H, �

TRH                �O� '%<6� s%<4 pS# H,I���,C%9 g,��8 � 

 *
 *��6#�8         M�6# =4 �� *��6# a��O '%<6� ��� �  ��� 

`��0��%0  *
 J,�C9� ��   .      �4 ��P �%
����� =W��d
 $,� �

              ��� '� �� M�6# �O� =4 '%<6� ��� 1�C%
.�e  $,��4��4 

    =� 3�8 �(�/%�TRH   M�6# H,�	0 ���4    �� `��0��%0 ��� 

           M�E�� k,�� �� C%E � *��6# �O� '%<6� w4��
  '%<6� ��� 

          *
 3�i�#� *��6# a��O w4��
 *
��0 �� I���� =4 =�<4����� 

      �8�0 H,�	0 pS# �TSH *
 �8 .��   *,��� TRH   =4 C%E 

      "#� '%<6� =4 =�<4�� 1�
������E H, 1���).��  !�%�%
��  

           "#� *�%<6� M�E�� ��P ]���� ^�64 H,�Zl�L    $,��4��4 � 

 *
 ��:�E�    J,��� =� �� TRH   � TSH   ��� '� ��   .  wP�� �

      ":6; � �N� $,�T3   � T4     !�# '� )  ����E�   � �  (�  !�) 

  J,�C9�TSH)    ����EG  (  "#� 3�8 n+W�
  .   ���(
 �N� $,�

             ]�; "%��W9 J��� �� *��<P �P��- "#� $+�
 !�%�%
�� 

            =%B�0 ��%6� $
C
 *,�#��E =4 R�S
 1����%4 � �� �%_��%0

���.��        �� *,T�4 ":6; ��%6� $
C
 *,�#��E =4 R�S
 1����%4 

�E�� �O !�# � !�%�%
�� .�G

 $,� �          �� =� *0�E��%- !�# � !�%�%
��  ":6; =W��d
 

    3�� 3�i�#� !�%�%
��  �4 *,�A; ',I� ��E�  =�9�%E J,�C9� �,�

"#�  .              "%WP�� $,� =4 x�4�
 "#� $+�
 J,�C9� !�) $,�

          s,��0 =4 y�WS� *,�A; ',I� =4 3�8 =9�q� !�%�%
��  =� �8�4

   �8 ����O 1�4 ���  . ��  @AB 1�C%
 ��, b�� �� �� !�%�%


     "#� C%D�E ��%<4 >���? 3���#  .   !�%�%
��  ":6; J,�C9�

        *
 C,�c0 *����O >�� =4 =� *�P� !�# ��8 �  u�q�
 

  ��
  *z	4 "#� 3�4  .  *VW4 >��C? ��    $,� J,�C9� ��

            3�� >��C? 1  *E�� C,�c0 �� n� !�# � �� �2�)�E� 

?

?

?

?

?

?

?

1�
� ���8

*

?

? ?

? ?

? ?

? ?

?

1�
� ���8

 �
��

 0
�$
1�
��
-  
�
 !
"

)
/
!�
� 
�	
 �
��
��
��
.�
�

��
��
 

(

  �
 !
"

TS
H

 �
��

 �
�-
 

)
/
�
	 �
	  
��
��
�.
��

��
��
  

(

�

./e

U/e

G/e

�/e

e

e

�

�

�

G

L

U

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                               3 / 5

https://ijem.sbmu.ac.ir/article-1-257-en.html


������� ,
��������������� �������	
����
���������	��� �Ge

٢٢،٢٣    *��- �     *VW4 =� >��C? ����    3�� �)� �E�   � 

*0���  =%6� ��� =�     !�%�%
��  ":6; J,�C9� ��8�4 *W%S� �� 

                *�E 3�, 1  *E�� C,�c0 *� � !�# ��8 .�G   � 

=W��d
           !�cE� !�%�%
��  w,��� 1��?��� ��� =� ��  �"9�?

         *
�# ":6; =� �8 3� 1�/E   � !�%�%
�� E    ��9� �4 �(

     *�W
 Y��i0 ���8 3��? ���E �� .�L   ) $,��4��4   J,�C9� !�

               ]�; "%��W9 �4 �� !�%�%
��  ���(
 �N� !�%�%
��  *
�#

  *�E *i��
 �%_��%0���   .       !�%�%
��  "#� $+�
 �$,� �4 3�R)

                �� �(E  "%��W9 � �4�, w�c0 C%E �%_��%0 � C%9�v%� "9�4 �

 $,� � �2�) $,� w�c0 � @AB 1�C%
 *#��4 =� �,��E ��7


"9�4 ��(�/%�   *
�8.

  ���cE ,*   ":6; =�TSH  *�W
 �%%o0 �� �  =�8��E"#��

*
      '� $,� {/�
 =� "i? 1��0      x�4�
 ���- �0 �P��- ����

        "#� 3�4 C%9�v%� ]�; '� "%��W9 =4  .'�   � C%9�v%� ����

        3�4 !�%�%
��  �4 |��0 � =� *E��?����E� � 3���E� �4��%? 

  ���F
LH             >��C? C%E 1  ":6; J��� 1� 1�/E �  3�8

"#�.�L           "%��E  =4 *#��# !�) �%� =4 =W��d
 $,� �  ��� 

  ��%? 3���E�TSH       3���E� "%� �� *,��	� >�
   ��%? TSH

       "#� 3�8 3�i�#� *E�<E�  .  "%� p6;�   ��� TSH   ��
 

              �4 *�� w��F�
 J���� 1�<E� ���4 3�i�#�TSH  >�
 

�� *,��	� .*�W
 =� �� M���-� $,��4��4 �� E 1�STSH

             �%� =4 ���8 3��? �4 =<,�F
 � 1�
�  3��? Y�E��%- �

�8�4 !�# � 1�
��� '� *,�#��8.

          "#� 3� 1�/E Y�W��d
 *VW4     %
 =� C   @AB 1�

                  � >���? 3���# 3�� �� 3�8 C,�c0 $%<���%0���

            �%<����%� !�%�%
��  �%#� *�E  1  3���� =4 =� *E����%4

 �� *
 "9�,����   '� 
   � �8 * � �  *   ":6; 1 TSH   $,� � 

     *
 ��%� J,�C9� 1����%4��� .�.l�U        =� �� M���-� $,��4��4 

       3�� >�? �4 3�8 C,�c0 !�%�%
�� ��  m      � �E���4 ��S� 

         �8�4 =�8� JFE �� 1�
��� J���.          =� M�- $%) � 

             ��� 1�
��� ��S� ��� 3�� >�? ��
 � �� =W��d


"#� =�9��E Y��� ��%_��%0.

&<,�F
  *
 1�/E 1�
�  � ���8 3��? Y�E��%- 1��  ��

            =�8� *(4�/
 1�� J,�C9� 3��? � �� =��E� �  $,��4��4 

'� �; ����]  1�
�  3��? Y�E��%- � �%_��%0 �� *�E  �4 1��0 

           J��� Y��� =4 =� 1�
�  3��? Y�E��%- �4 *
��) wq�

"<E� gS0�
 ��8 ����O n+W�
 1��.

 =�9�, ��=W��d
 $,� ��� *
 =c%�E 1��0 ��0 =� �� ��%? |

�,�      *
 !�%�%
��  �4         %��W9 � MR�O� pS# �E��0 "  �; ]

 � �8 *,��	� >�
 � �%_��%0*
 �(�/%� Y��N� =� �8 

    �2�) $,� }�#   3���# �42)S   m *    =� ���9� � *E�
���

�%? ���P =B�0 ��
 ��E�2�) $,� �4 �,� |��0 ~�W
 �.

6�
78��9�

�,C�            3��/E� *+8C� ]�+/E� g#�0 ��� $,� !�cE� &

             $,�4 1���/���� =� "#� 3�8 $%
{0 ����� *+8C� !�6)

               3�+/E� 1  1T�f<
 �� �� �O *E���P � �+/0 =6%#�

*
 ���4��E�� .

References
1. Klein GL. The aluminum content of parenteral 

solutions: current status. Nutr Rev 1991;49:74-9. 
2. Flaten TP, Alfrey AC, Birchall JD, Savory J, Yokel RA. 

Status and future concerns of clinical and environmental 
aluminum toxicology. J Toxicol Environ Health 
1996;48:527-41.

3. Lin JL, Lim PS, Leu ML. Relationship of body iron 
status and serum aluminum in chronic renal 
insufficiency patients not taking any aluminum-
containing drugs. Am J Nephrol 1995;15:118-22.

4. Powell JJ, Thompson RP. The chemistry of aluminium 
in the gastrointestinal lumen and its uptake and 
absorption. Proc Nutr Soc 1993;52:241-53.

5. Yokel RA, Allen DD, Meyer JJ. Studies of aluminum 
neurobehavioral toxicity in the intact mammal. Cell 
Mol Neurobiol 1994;14:791-808.

6. Alfrey AC, LeGendre GR, Kaehny WD. The dialysis 
encephalopathy syndrome. Possible aluminum 
intoxication. N Engl J Med 1976;294:184-8. 

7. Abreo K, Brown ST, Sella M. Correction of 
microcytosis following elimination of an occult source 
of aluminum contamination of dialysate. Am J Kidney 
Dis 1989;13:465-8. 

8. Rosenlof K, Fyhrquist F, Tenhunen R. Erythropoietin, 
aluminium, and anaemia in patients on haemodialysis. 
Lancet 1990;335:247-9. 

9. Ward MK, Feest TG, Ellis HA, Parkinson IS, Kerr DN. 
Osteomalacic dialysis osteodystrophy: Evidence for a 
water-borne aetiological agent, probably aluminium. 
Lancet 1978;1:841-5. 

10.  Loudes C, Faivre-Bauman A, Patte C, Tixier-Vidal A. 
Involvement of DHP voltage-sensitive calcium channels 
and protein kinase C in thyroliberin (TRH) release by 
developing hypothalamic neurons in culture. Brain Res 
1988;456:324-32.

11. Lackoff A, Jackson IM. Calcium dependency of 
potassium-stimulated thyrotropin-releasing hormone 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                               4 / 5

https://ijem.sbmu.ac.ir/article-1-257-en.html


�G� ������� ��	
�� � �������	� ��� ������� � �����  �!� ��"#

secretion from rat neurohypophysis in vitro. Neurosci 
Lett 1981;27:177-81.

12. Gershengorn MC, Geras E, Purrello VS, Rebecchi MJ. 
Inositol trisphosphate mediates thyrotropin-releasing 
hormone mobilization of nonmitochondrial calcium in 
rat mammotropic pituitary cells. J Biol Chem 
1984;259:10675-81.

13. Geras E, Rebecchi MJ, Gershengorn MC. Evidence that 
stimulation of thyrotropin and prolactin secretion by 
thyrotropin-releasing hormone occur via different 
calcium-mediated mechanisms: studies with verapamil. 
Endocrinology 1982;110:901-6. 

14. Metcalfe RA, Findlay C, Robertson WR, Weetman AP, 
Mac Neil S. Differential effect of thyroid-stimulating 
hormone (TSH) on intracellular free calcium and cAMP 
in cells transfected with the human TSH receptor. J 
Endocrinol 1998;157:415-24.

15. Platt B, Busselberg D. Actions of aluminum on voltage-
activated calcium channel currents. Cell Mol Neurobiol 
1994;14:819-29.

16. Busselberg D, Platt B, Michael D, Carpenter DO, Haas 
HL. Mammalian voltage-activated calcium channel 
currents are blocked by Pb2+, Zn2+, and Al3+. J 
Neurophysiol 1994;71:1491-7. 

17. Busselberg D, Platt B, Haas HL, Carpenter DO. Voltage 
gated calcium channel currents of rat dorsal root 
ganglion (DRG) cells are blocked by Al3+. Brain Res 
1993;622:163-8. 

18. Shahraki MR. The effect of peripheral and central 
aluminum administration on the male rats reproduction 
factors. Ph.D Thesis, Ahwaz University of Medical 
Scinces, 1999; p: 34-49.

19. Zofkova I, Neradilova M, Kimlova I, Starka L, 
Reisenauer R. Effect of nifedipine on the adrenocortical 
and somatotrophic secretory reserve and TSH and 
thyroid hormone plasma levels. Exp Clin Endocrinol 
1983;82:97-100.

20. Utas C, Taskapan H, Oymak O, Akpolat T, Arinsoy T, 
Kelestimur F. Improvement of thyroid hormone profile 
and thyrotrophin (TSH) surge alterations in 
hemodialysis patients on erythropoietin treatment. Clin 
Nephrol 2001;55:471-6. 

21. Cannata-Andia JB, Fernandez-Martin JL. The clinical 
impact of aluminium overload in renal failure. Nephrol 
Dial Transplant 2002;17:9-12.

22. Allain P, Mauras Y, Krari N, Duchier J, Cournot A, 
Larcheveque J. Plasma and urine aluminium 
concentrations in healthy subjects after administration 
of sucralfate. Br J Clin Pharmacol 1990;29:391-5. 

23. Fernanez Martin JL, Macho M, Gomez Granda E, Diaz 
Lopez B, Sanz Medel A, Cannata JB. [Serum aluminum 
and normal kidney function: effect of age and 
environmental exposure to aluminum] Rev Clin Esp 
1989;185:388-90(Spanish).

24. Kinoshita H, Kumaki K, Nakano H, Tsuyama K, 
Nagashima R, Okada M, et al. Plasma Aluminum levels 
of patients on long term sucralfate therapy. Res 
Commun Chem Pathol Pharmacol 1982;35:515-8. 

25. Mussi I, Calzaferri G, Buratti M, Alessio L. Behaviour 
of plasma and urinary aluminium levels in 
occupationally exposed subjects. Int Arch Occup
Environ Health 1984;54:155-61.

26. Sperber AD, Liel Y. Evidence for interference with the 
intestinal absorption of levothyroxine sodium by 
aluminum hydroxide. Arch Intern Med 1992;152:183-4. 

27. Liel Y, Sperber AD, Shany S. Nonspecific intestinal 
adsorption of levothyroxine by aluminum hydroxide. 
Am J Med 1994;97:363-5. 

28. Mersebach H, Rasmussen AK, Kirkegaard L, Feldt-
Rasmussen U. Intestinal adsorption of levothyroxine by 
antacids and laxatives: case stories and in vitro 
experiments. Pharmacol Toxicol 1999;84:107-9. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

https://ijem.sbmu.ac.ir/article-1-257-en.html
http://www.tcpdf.org

