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  � ��� 7?@  ����� 7A �	       ��  ���� ��@   �      ��� ���6�
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�����B	     3�� �%�� ��  	��5����5  ��<��&  ��C �     ��B
 7�D
(�  

   ��
E5 �&]F[	   �G��� �� �������    ���@��� H�I��
 	 

    �@����� ����� �   �	 
���     ������  ������ ]�[� 

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

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

)������� �����$ ].[� *������+� /�0(���� 1���$) ! 

(2	� 34(�  �  ���$) �    5�(��  !(���    '(�� ���,��6 

          5�(�� � ����$) '(� �"#$ 
7$ ! ��4!(8$"9

     ��:"� �4(,�"�cAMP        ���(�4 '(� �"#$ !  ];[ .

  ��2��   �(�� /�$!��       3���9= ! ���� >(��,�  �    ��?� 

  �	 �� @�(4�           �/4(�����"�� �(�� 3�A�B 3�� /����� 

4��C   � �D":" /$(�� 1�$) ]E�F[     ! �3��0��� %) 

/:(��G�3��H  �� /��$!4(���/  *������+� ����&9   

 /$(�� @I4!   � J4��9"C!"9  �	 %(��0($   /���� 

   /$!�� �!��H �,� .    �4� !      3�� (�� /�$!��    ����$) 

   � '=��$�$"�"9 ��, �   J��8K� 3�     3�B"� ���� �  

  L�G)(M,�             %(��� ��#� (�4 �A��, L��G *!"N 3� 

 @$� ��4�6. O�� ���� %(�9         �(�9 � ��, P��B � 

   '� 3�4(Q9>(�,�     @�$� 3�C�R, ]S[ .    /:(�G ! ��4� 

� 3� @$�   ! /0�� !�"9 �  ���,(9    %�6"�� �!(���� 

(Sjogren)� �	  �����      %(�,= !      1��$) 3�� ��2���

  !(T  "�� �9 ]UV[.   /:(�G !   3���  ��	    ������ 

�W�9�    /�"6(�� � ��	 ��,(9�        ��	 � �,(��= ��4= 

  ��KG ! ������� � �,(� �        5�Q, X���� 
���� ! 

�,!��   ��	 Y(I�,� @#Z  �  �4= �8C � )     3�� "�� %

   � �� � 3,"6      � '=���$ ���$)  ��$"�"9   ! ) %

  "� �9 @C(4 .  !5��[� /,"�H     L��G ��R,(��9 �

    � �=��$ /��$)�$"�"9   ��  � 34(�    ! ��!\ L�G 

�	�           � ��, /��(�4 /4��&N �(� ]"9 /^C @&� 

! � �(��9 %(��9=  �(���6(��,"6=(��	) =� %" @���(4 

       � �� �� @�(4 �?� (� ��� /$!�� � 3,"6   �/���$) 

      %(9= ! � �(9� �, P�B �   �(�  %"6(,"6)  � J4

   �(9 3$P�   @�(4 (�4� =� ( !(^�) "�  .  ��  � 34(�

�(��� a��4�W�b4D":"4����$� � ���� L���G ��R,(���9  

 � 3�4(�  L��G �!\ (Volume-Weighted Mean 

Particle Volume ( �W9 ���4� 3���@��$( ! 3��H  

  �(�� ]��     �!\ b�4 �/�"^�$��^�9 �      ��� =(�	) ! 

 � 34(�      
7$ /6!�� (4 /^T"H  ]���    Y(�I�,� %) 

� ��� Pc$� ���6 �=��,� "� /9.  

 
 

 
 
 
 

 
 
 
 

  !(��  @���  /4��&N ]"9 �$       @���� � ��,   ��$

 /4��&N ]"9     �[, =� �(9 Sprague–Dawley   (�� 

  /,=� � 3�9� dde   (� dfe >�6 � �   3    /C(g�� !"�h

�           ��(�� � 54(9=) ���6 �4= � 3� � Y(I�, 5�I� 

���, . i�&9 �(9 �  30�T  �     /^4!(� � /4(���! 

 ! (��M,) �!����MR, i���&9*���9 @���(? 54(��9=)  

������ 3������� 3����R, .(����� �4������� @�����(4 

 j����4!�� %�! b����4 /�(K����N � �=������,� kl  

  %=� >���6 "��#�H ���� ������ >���6 /��#�9 !� =�� �

��$"��="����$�  (Streptozotocin) ]S[ ���6 ! 

  @26 (�4� 54(9=) .3,"�, �      =� %"�0   m��(��$

  /9�  (�4� =� 5�    � @�(4 ��, �  � =�!  �   3��K� 

  %) =� P�             (�M,) %"�0 ���� @�W�n� (�� �� 3�C�6 
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 "� /$!�� .      ! %"�0 ����  � 3���     �(�� ]"�9 

2�� /��(4�� =� ole  >�6 /#�9 ! ���: /$"� .  

����� ���	 
���: %�!��,(B���  (�   ���� ]"�M�� � 

  3�K� @Z�$ 3� �         =� � �� =(� (M,) 3��$ ��!   ��7� 

pT� lee     ��� �C(� �"#&9 ���: /#�9  �  �:(9�C 4�� 

)  ��N! !(MT(   *��9 !         !(2�C (�� 3�Q�� � qde   

    �"�B ��9 /#�9 �(R�$ 3�    %"0 ]�6  !�� !��,(B 

��. ����           @�$�! ���#� ��"�#&9 � %"�0 r��0 

!��,(B   �4�6 =(� ��,  .  A? =� P�     �(�� @C(� -9(H *"

�	�     /^C @&� /���� %����  ��� �!�)     %(�� ! �

  �"#&9 ����H @�(? 3���s6  ���  .    � 3�4(� ���  ]�! 

 �!����� 3��,"�, ]�! 3��� /�C(��� *(��W7� Y(��I�,�

   ���	 �� �/C(g��    /�(�W7� 3��  !     ���G d*d*d 

   ��9 /#�95I� ��  .  3�W7� u���    ���   � 3�4(�  ]�! 

   �!��� 3,"�,  Lv��9 /C(g�   � Y(�I�,�     ! @�C(� 

    �� �� !��� /��C�!(� 1:(�.      �(� /$!�� � 34(� ��

��2���� ]UU[�]�! ���4� �  � /C(g��� @���W�"9 

         �! b4D":"4���$� *(A�$(&9 ����� >=w /������4�

=(��$ /��9 L�����C .Pc��$� �(��� ]���� (��� /�C(��� 

      ���9��^�9 u��� @9(In L����C      ]�! 3�� � ����   

 ”   %�=) �4(���� %����4(� ”(Heidenhain Azan)   

 x,!�4�6 ���9) .  

 ��� �	��� ���������	�  :   u��� ]���    ��� =� 

     �� � Y(�I�,� ��	  3 3#��$� �      y"^�$��^�9 b�4 

    3&KN 3� �M�9  Y(��=(� �  �����H ) Projection(  =� 

 � 3,"6 Visopan–Austria     ��� >(��,� *(A$(&9  .

   �� !]��    3�G(, u��   �   *!"N 3� /�"^$��^�9

   �!��� 3,"�, Lv�9 /C(g�     3&K�N @�H�G (�  �  

������R,3  ��������,!� � ! y"^������$��^�9 >w 

   �(� @MBX    �  Y�         r! �(�� z(��Q9 b��H (� 

         3&K�N �(�� 3�A: ! ���  �    ! � y"^�$��^�9

m!��    /4(M, /4(�,lee�     � ��� Y(I�,�   *(A�$(&9

 @C�6 *!"N .    *�!\ Y(I�,� ����)/��$) (  �� !

    b4 /�"^$��^�9 %���9 �(R��$      3�7Q, %"�9=) – 

  i�0)Point–line Test System (  �� !����

  ��]U{�U|[   �    /���$) ��(4  �3�H /    �� }(�Q,   3  !"�h

       3��C�6 !���� (�M,) ��! /C(g��      � ���� Y(�I�,� 

~(7�l0
)  Intercepts ((M,)   �!     ���6 �=��,� ��H 

       �"9�C b�H (� �lV ov

3
.

3

π=    �   L��G ��R,(�9

��� 34(� �4�6 3A$(&9 �!\ L�G  .  

������� ��� : ! ���6� �(���+�9 3�4(Q9 ����

 
7$el/ep<=� %"9=)  Mann–Whitney U   

 /4"B ��M��4�6 .  
  

  

  

  

  

  

 

  � �=����$ /����$) L���G ��R,(���9���$"�"9 !  

� �, /4��&N �(� ]"9  ! �(9 %(�4(� �(�9    �(��

@�I,     =� >"$ � =(	)    ��4�6 3A$(&9 @�(4 �   3�H 

  �(�� 3�C(4    ! %)      �(�� ����Bq   � d   �!�)   ����

@$� . (� 3�C(4      3�H ��� /9 %(2, �   L��G ��R,(��9 

  �(��9 ! �=����$ /����$)  �� 3��,"6 3��� �@���I, 

     /�, 5�(H !� /�W9��(4)   !  ��Gdl   ! �N! 

%�!����,(B � ���, qf ! ���N! %�!����,(B�(��9  ( �

    /��$) L�G ��R,(�9�$"�"9�       �(�9 %(�4(� ! /�G 

 ��, >"$�    /�, ���+�  ����H         >"�$ �(�9 %(�4(� ! (�9� � 

��R,(�9     �=��$ /��$) L�G    �� 3,"6 3� !� ��W9 
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/2����(H!  �����G of ����N! )eeq/ep< ( !  

  � ����, �(���� ]"���9�� ����N! )eo/ep< ( !  

      ��� /9 %(2, �! �(9 �(� ]"9� 3H     *�(�K� ��4� 

 %(�9 !      !� /�W9 P�B � @��,.  3��C(4  �   ��R4 � 

    �4� ! 3H5��[�   "� /9 ��4 � %)  �   3�H @$�   (�� 

 %(9= @�s6�        � �=���$ /���$) L�G ��$"�"9� 

�  3  !"h���R,(�9 lf     �(�9=� �N!  @��I,     �(�9 (�� 

 ! >"��$%�!����,(B ��(��� ����(4 /��9 54����C� ���, 

)eq/ep<(�     !  (9�  %�!���,(B    ��, /��(�4 �   54���C� 

  L�G  !   ���Goq    ��N! )el/ep< ( @�$� . !

  �4��&N '(� ]"9 ��(�  /��(4 (4  �(9    54���C� 

L�G� !� /�W9 @��,.  

  

  

 �����4� !/����$!�� ]�! �Point–Sampled 

Intercepts   ����!(^�) ($       �4���� @��(4 �?� ��0

 � �=����$ /����$) �������$"�"9���  3@��C! !(��H.  

�4� ]�! � b4  ��9)!(H ��!  ����   !�)��L�G �   

  �� � 34(�   L�G   %"6(�,"6 �(�!(�0($  @�$�    3�� �  

          ! *�����+� %� %(2, ! ]�! �4� �4(,�"� @#Z

�����B� L����G�(� @���C�(����  ! �(���� /���$!�� 

  �� J4D":"4��$�  3    �! ��9 !(�� ]UE�U;[.   3�T�6

 %��R2��[� /0��   ]!��6  ��H    3�H ��,� ��   /���$) 

�$"�"9   @�(4 /h ! �  ��   3      (�� @��$"K�: 3#��$�

     ����	 ! /��A4�I� *������+� � ����� 3��h(G� �  

          "�� /9 =(	) /��(4 �(� ]"9 /^C @&�]qF[� 

 /$!�� �4�    3H �� /9 %(2,   �   L�G ��R,(�9 /��$)

���$"�"9��������+� /�! !� /���W9 � =� P��� /���G 

 =� �(9 3$ @�s6=(	)@�(4 �%(2,  �� /�,.  

3�C(4�  �4� /#N� �/$!�� �� @�(4 �?� �R,(�� 

 P� �(9 � �, /4��&N �(� ]"9 �=��$ /��$)

@$� �(9 3$ =� .5I� �=��$ /��$)  

��	 /#N� �   /^C @&� -�^2� �!�� /9 �?�  �   

) �� @�(4(M,�2�� �� /��$) =� �$"�"9@$�  . �4�

�9� /9  �"7$ =� �,�"�%"6(,"6  @�:(WC � @0"$

�=($!(2�,� (4   �4� ! ��:"�,� �(� ��,��6 �����(,   

  �����:    ��� ������	 )µm³(               
 ����� ������ ��� ��	 �� �����	 
 ��
�� ����� ��� ����	 � ���!" 

 #��� $�%&� �� �' *�	 +� *��	 
 ��  

 $�,-�  

 �����	 �����)µm³( ��
�� ����� )µm³  (  

*
�. ���� ���	 ���  

/0/02345± 67//37328  06////96 ± 90/390/2  ���" ��   

54/37685 ± 73//07822  54/2689±  /3/90/63    ����	�� ��   

50/326// ± 35//2908/  3//4972 ± 57/362/8   ���"*��	   

69/2556/ ± 60//83/56  44/3/90 ± 59/35036  ����	�� *��	   

 ������	 :�;����%	  ±�"� �	 ���'	 <����� .  
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  � /�(, !(�0($ ��(� .      /�9 ��v, 3��  ��$!  3�H   ! 

 �4� (�4� �9��       -�9�"Z =� '� 3Z"��9  %"6(�,"6 ! 

 @:(0 �:"8:"9 
7$ (� ��C(� 
7$�(� 3�����.  

 (� 3�C(4   �4� '5��[�        L��G 5�(�� �� ��A9 

) '=��$ ���$          �@��(4 =(�	) =� �(�9 3$ =� P�    (��

 �(� 3�C(4  �%��R2��[� /0��     -�H j�#79 L�G 3H 

 /����$) � �=����$���$"�"9�!  @���(4 /��h ! 

 3A��$(&9]S[ L���G 5�(��H �  )(��M, ]!����6 �!   

    /,�"�I�� ���,� ��H !�  .   ���, /����6�   ]!���6   

    ��,� ��H 3�H�          @��(4 ! /���$) /���G @A��,

    ��(4 /9 54��C�]US[ .         �(�� ]!���6 3�� 3�B"� (�

%"6(,"6        @$� �^�9 /��G �(� @A�, 3A$(&9  

(� 3�C(4 �!  3� /4(70 >(�, 3�” Reference Trap 

 ” ���H !(T    @�Wn� �4� ! 3H �  "�A,  3A�$(&9  �  

    b4 -H L�G�!(�0($   "� /9 �Z(�  (�    (4 54��C� 

  (� @A�, 5�(H�   /W���     �4���(��� � ����(A,�   ����� 

   �(A��� �4� =� �!��       ! /���G @A�, @�4(� /9 

        "�� Y��n ���	 -�H L�G ]qd�qo[  �4���(��� �� 

     �� L��G ]�! Y(I�,� � 34(�L�G  -�� � ���! / 

      /��G @A�, 3A$(&9 =� ��M�@$�    %�"��� �4(�� � 

 (��Z� (� 3�C(4 �4� 3� ��2���H .  

 �(���� /���$!���!(�0(���$��C %��R2�����[�   

� ������� %(2���,%) � 3���H @���$� ! *�������+�   

�"#$        %�! /&��� �"9 ���� -9(� /��$) �(�

@��$� L��$��"��$. �(��� ��������� ������ /��� ! 

/&����     �"#�$ ! /A4�I� *����+�      /���$) �(��

>(�,�  ��6 /9 �          ! � ���� /:"#�$ m�9 �Z(� 3H 

�%(��4(�  ����A�� @��C(� (��� (��M,) /�4�R4(��B  >(���,�  

 �4s� /9 ]F[ .(���4����  3�C(4 �4�  �    ��C  �!(�0(�$ 

 ��#�: ���,�"� /��9/ L���G 5�(��H ������ Y"��0   

��(� /��$) .  

3�C(4 �     �4� �R4       � ����� %(2�, /�$!�� %)  

�3��H @��$� � �=����$ /����$) L���G ! /2��4��C� 

�$"�"9    ��(� %�!��,(B !      ! �, %(4(�   >"�$ �(�9 

    �(9 3� @A�,@�I,      "�� /�9 ���4 �     ��^�9 3�H 

@$�� 3���,  �    ��! )�$ �"� /�� 3H   ���! �4� �  ! 
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A Stereological Evaluation of Serous and Mucous Acini of the 
Submandibular Gland in Male and Female Diabetic Rats 

 
 
Background: Dry mouth (xerostomia) is one of the 
complications of diabetes mellitus but little work has been done 
on morphological changes of the salivary gland in this 
condition. In this study, the effect of diabetes  mellitus on the 
serous and mucous acini of the submandibular gland of male 
and  female rats, one and three months after diabetes induction, 
were studied. Materials and Methods: Male and female rats 
were divided into experimental and control subgroups. Diabetes 
was induced in experimental rats by streptozotocin. One and 
three months after diabetes induction, the submandibular glands 
were removed and random sections were obtained. Then, 
volume-weighted mean acini volumes were estimated by the 
point-sampled intercepts method. Results: The results showed 
that volume reduction occurred only in serous acini in both 
male and female rats three months after diabetes mellitus 
induction and the mucous acini remained unchanged. 
Conclusion: This study, in which stereological methods were 
used, demonstrated that diabetes mellitus causes morphological 
changes in serous acini, the main exocrine part of the rat 
submandibular gland. 
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