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�(
� ���' �(�� �/� . =>?� ������ ��� @��

 AB1 � ���C �� AB1 �	D/�	� ���� AB1 E��
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 ���1 �� �C�2���2	� ��D/ � �QST  � ��/��
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E�� a����/�� ��
  .,	'�' �� �a��� �	D/�	� 

�k'��� " ~�  �   �h��T�  �(S� �  �Y��K8 ���
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 �� %��S(� ���
) j���; .( � ��� E�� �	D/�	�

+�� ,	'�' �� ��(��� ����QT ��� ;_ �;U � f 

�(S� � �T�  A���� � A(?� �Y��K8 ���

 �(S� � �� �� E�?/ a���  Y��K8 ���

)WW;/Wp<(  A(?� �)WU/Wp< (��G� %��S'  ��

 ��) j���; .( ��� +�� � ��� AB1 �	D/�	�

 ,	'�' �� �(��� ����QT;_ �h� � � � �T� 

�(S�  �Y��K8 ��� ��$�� a��� A���� � A(?�

�(S� � �� Y��K8 ��� )WW;/Wp<(  A(?� �

)W|/Wp< (��G� %��S'  �� ��) j���;.(  ��K8

 ��� �()�� AB1 �	D/�	� ���� ��k"� �� cC �(S�

 ����k' ����LW� �	1�/ � ��T� Z1  

)WW;/Wp<( �L; � �	1�/ � ��T� Z2 

)WW;/Wp< ( �U9 � �	1�/ � � �T� Z3 

)WWU/Wp< ( a��� �(��� ����QT ��� +�� �

��G� �	1�/ �� �� � @p()� ��� �� ��$��  ��

 ��) j���U .( ���� ��� �()�� AB1 �	D/�	�

;9 �;r � U9�1��/ � ,	'�' �� ��T� Z1� Z2  
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 �1��/ � �@p()� ��� � �$��Z2 )WU/Wp<  (  �

Z3  )Wh/Wp< (��G�  �� ��) j���U .( �	D/�	�

 �� cC A���� � �(S� � ��� ��� �()�� AB1

 ����� ��k"�;9 � _  �1��/ � �T� Z1 � Z2   

� ��T� � � a���Z3 ��� �� ��$�� a��#$� 

  � �	1�/ � �K�' �� ����/�Z1��G�  �� ��  

) WWg/Wp<) ( j���U .( � �(5� AB1 �	D/�	�

� �()�  ��r �;g� UW �1��/ � �T� Z1 �Z2 � 

Z3. ��� � �$�� a��� ���� �� cC �(S� ��K8 �

 �1��/ � %��		&'Z2) W9/Wp< ( �Z3 

)WU/Wp< ( �� �� ��G�)j���L .( �	D/�	�  

�(5� AB1  �� �/�� �� ��� ��� �()�� ���

��G�  ��)WW;/Wp< ( ���� � �	1�/ �� �� �

k"� �� cC �(S� �?��$�� a��� ���� �� 

)j���L .( �� �� �()�� � �(5� AB1 �	D/�	�

 �,	'�' �� ��� ��G� �� �/��;g �;_ � ;L �T� 

 �1��/ �Z1) WW;/Wp<( �Z2) WU/Wp<  ( �

Z3) W9/Wp< ( �� cC;U �$�� a��� �(S� 

) j���L .( �� ��� ����	�����	� O3P� AB1

 �� ��G� �� �/��)WW;/Wp<((S� � �K�' � � �

�$�� a��� ���� ��<- �� cC Y��K8.  

 
 
 

 ��� +�� �� ��S(�� �� ��/��� �����

AB1 �� �� �� E�?/ ��!�"���(��� ��m E�� �  

 AB1 �	D/�	� � ���	�����	� O3P� � ��5/ AB1

�(5� � ��� ��� �()�� AB1 � ���C ��  �K/- ���

 �������:    �??�� � 5??�
4 ??� �??�� ���	
??�� ) @??'A� ??���A�� ( 5??�B
� #
??�'� *+??,	+�    #$ ��??�� �
??�  

-�C
� � 5��
	 5�)Z3 , Z2 , Z1 ( "�� #$ ,/ �
����
�$ � ��
. ��+ 

���� ��� !"#�$  %&' 

 *+, !-'�.Z3  

 ���� ��� !"#�$  %&'  

  *+ , !-'�.Z2 

 ���� ��� !"#�$ %&'  

 , !-'�. *+Z1 

���� 01*�2 +*34 ,��  

��/���±�/���  
*��/���±��/���� 

��/��±��/��	�  
$��/���±��/�	�� 

��/
��±��/	��  
$��/���±��/��		  

���� ����  

������� ��	��
� :� � ���� ������ 

��� ������ 

��/
�
±��/����  
□��/��±�/�	�  

�	/���±�/����  
∆��/�	�±�/�� 

��/�±�/�		  

�/���±	�/���� 

���� ����  

0"2�$+ ���� :� 56 78 !"9� 

;�� 0"2�$+ 

��/��±��/����  

��/���±�	/�	��  

��/���±�/����  

�/��±�	/���� 

��/��±��/����  
+��/���±��/��� 

���� ����  

0"2�<<$+ ���<<� :�
 56 7<<8 !<<"9� 

;�� 0"2�$+  

$ : p < 99;./9                 □ : p < 9;/9  

* : p < 99=/9                 + : p < 992/9                  ∆ : p < 9=/9  
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 �����: ��� � 5�
4 � ��� ���	
�� )���A��@'A� ( 5�B
� � 5�E� #
�'� *+,	+ � 5� #$ ���� �
�  

-�C
� � 5��
	 (Z3 , Z2 , Z1)"��  ���
�$ � ��
. ��+,/ �
�  

���� 01*�2 +*34 ,�� , !"=� %&' ��� !"#�$  

 !-'�. *+ ����Z1 

, !"=� %&' ��� !"#�$  

 , !-'�. *+  ����Z2 
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A Stereological Study on the Liver in the Early Stages of 
 Streptozotocin-Induced Diabetes Mellitus in Rats 

 
Background: Diabetes mellitus is associated with an 
increased risk of certain complications including those 
involving the liver. However, most studies have focused 
on the biochemical, physiological and qualitative 
pathologic alterations of the liver in diabetes and the 
quantitative aspects of liver structure has received less 
attention. The aim of this study was to evaluate the 
quantitative changes in liver volume, volume-weighted 
mean volume of hepatocytes and their nuclei, and 
proportional and absolute volumes of liver sinusoids in 
streptozotocin-induced diabetic rats, using stereological 
methods. Materials and Methods: Streptozotocin was 
injected to male rats and their livers were removed after 4, 
8 and 12 weeks. Liver volume and weight were measured 
and uniform isotropic random sections of the liver were 
obtained using the orientator method and stained with 
Feulgen periodic acid schiff. Microscopic fields were 
chosen and volume-weighted mean volume of the 
hepatocytes and their nuclei were estimated using the 
point-sampled intercepts method in three histological 
zones of the liver acini. Proportional and absolute volumes 
of liver sinusoids were measured using point counting. 
Results: The results showed that liver volume and weight 
and mean volume of the hepatocytes were mainly 
decreased 4 and 8 weeks after diabetes induction. The 
mean volume of hepatocytes nuclei decreased at 4, 8 and 
12 weeks in diabetic rats. The absolute volume of liver 
sinusoids decreased 4 weeks after diabetes induction but 
no significant differences were noted after 8 and 12 weeks. 
Conclusion: From this study it can be concluded that 
induced diabetes mellitus in rats can alter liver volume, 
morphology of hepatocytes and their nuclei and sinusoids 
in the early stages of the disease. 
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