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�*�� ��� �� �+,� �-'��.+-/ &+��-/�0� (�1��2 ��� )( HbA1c4�� �+5+$ 6'�7��� �   �1��'� � 8$�� �'
�9; ���

�� <�=2
. 4�� � �
�� �� :4�� �*�� "�?� �� 8$�� (8$�� ���� @��/ ��AB �� �2 �'
�9; ��� � �1��'� ���� (�+,� 

8+C�� �*�� "�?� �� �1��'� � �2�� ��� .�
 ���
� �
 ��� �1��'� �
���� @��,1�
 &+����1��1 .@��/  ���� ���

@��/ � 4�� ��
�2�1�
 �
)! �*�� � ��
�2�1�
 �
)! D�-E� �-�
�� ��� � �+,� )F (% I7�'�� �1,� ��AB J�� �� 
�

�2��02 .� �1��2 ��� �� HbA1c�  @�
�2
 �-�
�� �
 �#� � 6�� �+5+$ 6'�7��� �� ��+/�2. '�17� �� :� �1��2 ��� �� 

HbA1c@��/ ��   �1��'� � 8$�� ����#� �++K� ���� "�?� ��  ��
��
�2 ��L2 . ���� ���� "�?� �� 8$�� @��/ ��

�#� �
� LDL-C �-�
�� �
 6�� �� I�C2� 8�  &+B �#� �'
M7
  �
�HDL-C @��/ �� I�C2 � �-�
�� �
 6�� �� I�C2 (

@���L� 8$�� ������  .���� "�?� ��I�C2   ���TG/HDL-C � HDL-C/ LDL-C M+2  O+��� ��P/QQ %  �R/SP%   ��

@��/8$��   ���*�17�'.�#� �'
M7
 �1��'� ���� @��/ ��   �
�TG�#� ���*�  �
�HDL-C�� @���L� �$�T ��  �* 

 U%�TG ���1��'� @��/  �2��� @��* "�?� �*�� �* �#� ���� ��
� �
� ��L2 
�. I�C2  ���TG/HDL-C  �HDL-

C/ LDL-C �� �1��'� @��/ &'
 ��
 I7�' �'
M7
 ���� I�C2   �� ���1��'� @��/ �'
M7
 �2��� @��* "�?� �*�� �* 

�
�2 ��L2 .�=+12 ��+/ :�17�' �*�� "�?� �* �2�
� ��L2 ����� &'
 ��� �4�� �� �1,� ��AB J�� �� �+,�   ���

�+5+$ 6'�7��� ���A� O��� �1��'� � 8$�� �'
�9;��  ���.  
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�/�B���/� ����� ���+�� �?�+ 	� �9!� ,����/�B9���9  

 C"�� D!E�� *9	��� 3�� �F9	� G �H�F 	@.��� *+ 

I)�  �2 ���+�� .�	/�9 �?�+   ,
	��B���$�� �� � G �H�F
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  OP

 <'�HDL-C�� 	��Q  ��.�5!�J+ .�+ 5	��� +R�   *+ ��

 �+	� ��9	� D��+�F+ ��$"0+��$���� �����  ����.�  

���3� �� �"�/ �� �" S�+�� 9 ����� 9�+ �T��  �H��
��9�+I� �  � �0+��$�� �UV� � W	�� -�� �"9 .��X

5��  9 ,��� 0��� � 	YZ� ��+RL D�H��	/ .�
�� 	�J+ ���
,�+ ��
	@ �+	F �"�/ ��� 0� S�+�� 4���.���$" *+  � 

	�� ���+RL D�H��	/ .�+�	[���� \� �
0�%�� �0�J	/ �� 9 
��	�����  �����. 	�:@ D��] �� �2	� �*9	�+ ��)/ � �

 ��&��+ ��+RL DT��%� ��+�)^� 9�� ��.��  	� �9!�
 K+	�J+ ,�+ ��� 	2_ 0� �+	� ���� C# � �2 �]+�J

��� �2 `���+���+ 9 �2	� 0�� 	YZ� � ��]+  M�E�/
����  ��� �2	� 0�J���
 4��2 	� ������� \R" 4�+3
+ 
I�:�2��� +RL *+ aB 0�J ��F 4��2viii 9  =J�� 4��2

�!@��+RL +�� �$:ix���� ,�+ ��� =8��T 0��2�/ ��+ 
�V��'� ����* � �+ � ����� 0�J ��F <'� 	� ��	� 	�Yb/ 
 c�?�+,�+ ����.�V��'� �  � 	� ��	� W	�� 	Y+ 	��6 

9 ����� 0�J ��F HbA1c I)� ��  ����*�+ =J�� .�	/
 ��� �� �/ 9 � 0�J ��F 5	��� 	�J+�� ������ � 

d�� 	%] ���9 I��� ��+ ��$��  ���	� ������� .
I� 5!�J+ 0��� ,�$�+ �� �"�/ �� .��X  � ���A�� ���

 3�� ��A�� M��
9	B 	� ��	� W	�� 	�Yb/ �,��� ���$��
�� ���	�.  

��� � 	
�� �  

*+ �V��'� .�+ � ef  	�d��  +g� 	� ��&� ��+	%] 
 ���:�99�%� �� ���� [�B �/ ��)X� � 0*9 hP±hPP  c	@

�� ��&��+ .���J 9 D�>�>%/ 3�	� *+ D��+��6 � D��+��6 
��� ��)/ *+��+ ��B�� ���" �;�3B c��� ��^��+� � 

��9 i�+	� ,%/ 3�	� 0�$� � ��� �V�H# )ke ,��� 
�;���/ /ke�����9� ,��� (� �H:� ,��#� nP Noo % 9
 ���oCeq Nee D��] �� 9  ��9	@ �� +*� ��	�� �� 9

 +RL 9 \� ��+�)^����� . D��+��6 ��# �� �
��/ ����)X 
�9	@���� I�:>/ :  
 N I��� ����) 0+��6 �+�����+ �+RL �� ��� ��Rs/(   

 N  �� I���W	�� ��	� ),
��� ����2 � �+�����+ �+RL 

0+��6�9�6 ��&� ��	� (   

 N ����� ���� )��,
� ����2 �0+��6 �+�����+ �+RL  (9  

 N ����� �� W	���  ��	),
��� ����2 � �+RL 

��&� ��	� �9�6 0+��6 �+�����+( 9 ��&� ��)X D�� �� 

���
	@ �+	F �V��'� ���. ��	� *+ �V��'� .�+ � � ��&� 

)c+	)� ,2	� G 0+	�+ (���+���+ ,t�L �� ugr/dLq/q 

 ,H:� �� �2 �� ��&��+n  �+�����+ �+RL �� ��*9 �]�

 v��8� d����.��  

,��� 5��  1�� ���F k) .���:�+ �� ��:�+9 ( ��� u� ��
 .��9*��B	��+ �F�&] MJ+ w��3/(STZ) 0+3�� �� nP 

����  �+*+ �� c	@ 	� �?�+ 0�� 0*9 c	@������ c	� *+ 9 
5!6 0+��� �� �x����3�
 STZ  �� ��&��+. 0�J ��F 

 *+ 	/T�� �V� *9� 4� ������mg/dL koP ����� y!� 
	@ �>�/ 0����.�� �V��'� 0���B �/ 9�+ w��3/ 0��* *+ 

\� ��" �� D��+��6� 5��%� qo/P % ��	�2 ,
��� I���
��	�.��   

 9 19	� � 0���B��J+�� � ����� 0�J ��F 0+3�� 
HbA1c �TGc�/ 59	�:�� � (TC) �LDL-C9 HDL-C 

�*+��+ c	� ���� �	�@ .�*+��+  �	�@����� 0�J ��F *+ ��&��+ �� 
��@ ,�� u�/�$�3�� 3�)I�3�� I�� ,�	� ( ��^�� 9

	����
9	�;A�+(Bush δ lomb) spectonic 70، HbA1c �� 
����9 � ��^�� Hb Gold) ������+ ,J�� (9 TG� 59	�:�� 
 9 c�/HDL-C,�� *+ ��&��+ �� 9 u�/�$�3�� d9� ��   ���

����9 �� 0��*� (��B ,�	� � ��^�� Alcyon 300 
) ,�	�Abbott�	�� �; ( �	�@ �*��+ u�/���/+ D��] ��

���� .LDL-C 5��	
 *+ ��&��+ ��  ��+9��	
 �H��%���.��  
/�+ M��%/ 9 ��3?  �+ �� ���c	� *+ ��& �+3
+ 

�����SPSS�� c�?�+ I)� 4�+	�9  .�:��>� �+	� � 
	��+��B �9	@ .�� ��  0��*� *+ ��J+�� 0���B 9 19	� � ��

Independent-samples t test 0�9� ,� �� �+	� 9 
	��+��B .�� W!�J+  0���B �� �:��>� � ��J+�� 19	� � ��
 0��*� *+ ��J+���"9* �/ (Paired t-test)�� ��&��+  .

 <'�Po/P p<��V�  �� ��
	@ 	t� � �+. 
  

����� �  

�I��� �9	@ 9 .�� ��J+�� *+ MHF I�  �9	@ 9 .�� .��X

 	t� *+ �����0+3�� ��F 9 ����� 0�J HbA1c D9�&/ 

��V� ,�+�� �"9 ��+ W	�� 9  ��&� �2	� 3�� 	��s/

��V� � ��+.�+ 	��+��B   ���$�� �?�+ )59�"k(.   

��V� D9�&/ ��J+�� *+ MHF  �I��� �9	@ 9 .�� ��+

I�  ���A�� ���	��+��B 	t� *+ ����� �9	@ 9 .�� .��X

 ,�+�� �"9)59�" e9 h.(  
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  Ok

 ������  �	
��	 ± � ����� ��� ��� ��	� ������HbA1c ��  ��� �����!"#��� $� ��% � &'� ��%��(� )*�+  

HbA1c (%)   ����� ��� 	
�mg/dL   
 

���  ��� ���  ��� 
 

�/	 ± 
/�  �/	 ±� /� �± ��   �± �
  ���� ����)
n=( 

�/	 ± 
/� �/	 ± �/� � ±�   �± ��  �� ���� ���� ����)�n=(  

�/ 	± � 
/	 ± � 
	 ±���   �
± ���  ����!" ����)�n=(  

�/ 	± �/�  ± �  ��±��   �
  ±��� �� ����!"����  ���� )�n=( 

  

  

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

 ��� ���� �� ���� )�=n(   ��� 	��� )�=n(  

	��  ���  	��  ���  

  

� ± ��  � ± �	  
 ± ��  	 ± ��  TG)mg/dL(  


 ± ��  � ± �	   ± �	  � ± �	  TC) mg/dL(  

� ±��  � ± ��  � ± ��  � ± ��  LDL-C) mg/dL( 
*†� ± ��  
 ± ��  � ± ��  � ± ��  HDL-C) mg/dL( 

†‡��/	 ± �/	  �/	 ± /  �
/	 ± �/  �/	 ± �/  TG/HDL-C 

§*�/	±��/	  ��/	 ± 
�/	  ��/	 ± �/  ��/	 ± �/  LDL-C/HDL-C  

* 	�/	p<�#$%�� &% ��� �� �'!�*� +"  , †		�/	p<���� ���� -.�0 �� �'!�*� +"  , ‡		�/	p<�#$%�� &% ��� �� �'!�*� +"  ,§ 	�/	p< �'!�*� +" 

 ���� ���� -.�0 ��  

  

  

 ����/� �	
��	 ± ��	-	* ��������. ��	� ������ �� �� � �����!"#��� $� ��% � &'� ��%��(  

 ���������� �� ���� )�=n(   ������ 	���)�=n(  

���  ���  ���  ���  

  

†
±�	  � ±��  *� ± ��  
 ± ��  TG) mg/dL (  

� ± �	  	 ± ��  
 ± ��  � ± �
  TC) mg/dL(  

� ± �   ± ��  � ± ��  � ± ��   LDL-C) mg/dL(  

� ± �
  � ± ��  ‡� ± �
  �  ±��   HDL-C) mg/dL(  
§	�/ ±   �/	 ± 	/  *��/	 ± ��/�  ��/	 ± 	/  TG/HDL-C 

§��/	 ± ��/	  �/	 ± ��/	  ‡��/	 ± �/  ��/	 ± ��/	  LDL-C/HDL-C 

* 		�/	p<�#$%�� &% ��� �� �'!�*� +"  , †		�/	p<,����!" ���� -.�0 �� �'!�*� +"   ‡	�/	p<�#$%�� &% ��� �� �'!�*� +"  ,§	�/	p< +" 

 ����!" ���� -.�0 �� �'!�*�  
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0��1 )*�+ ���   

��V� D9�&/ ��J+�� *+ MHF  *+ I��� �9	@ 9 .�� ��+

 ,�+�� �"9 ���A�� ���	��+��B 	t�)59�"e.(  �9	@ �

 � I��� ����0���B��V� 	��s/ �V��'�   � ��+TG 9 TC 

� ��������9 �� ��V� 	��s/ 3�� �2	� W	��   ��+ �

TG 9 TC��� ���  . � �	��s/ I��� ���� �9	@ �

LDL-C 9 HDL-C �?�+ ��+ ����  �� I��� �9	@ �

�2	� W	�� ���&�  oP %4��2 � 0+3�� LDL-C 

)Po/PP< (��V� 4�+3
+ 9  �+HDL-C *+ MHF �� ,H:� 

 ��J+��)Po/PP<( �I� .��X I��� ���� �9	@ �� ,H:� 

 �� ������)PPo/PP< .(�B I��� �9	@ � �V��'� 0��� �� 

�2	� W	����&�  o/qq %� 4��2,H:�  TG/HDL 9 

f/eo %4��2 � LDL-C/HDL-C ������  ���6 � ��

� ��I��� ���� �9	@  ��V� 	��s/  � ��+ .�+,H:�   ��

��� ������ .  

0��1 ��%��( ���  

 <'�TG c	� ��V� 4�+3
+ ����� ���� �9	@ � �+ �

+� + 0���) PPo/Pp<(  ��+ W	�� �� ����� �9	@ �

�2	� ���� ������ 4�+3
+ .�+ ��&�  .��V� 	��s/  ��+

�<'� TC  ��9	@ ��� ��� ����� �����+  LDL-C  �

 �� ����� �9	@ W	���2	���&�  ���� �9	@ �� ,H:� 

�������# �� ��V�  ��+ 4��2 ,
�� )Po/PP< .( �9	@ �

 ����� ����HDL-C��V� 4��2  + 0��� ��+ )Po/PP< (

 ��+ ����� �9	@ � ������ 4��2 .�+ �2	� W	�� ��

���. �V��'� 0���B � ,H:�  ���TG/HDL-C) PPo/PP< ( 9

LDL-C/HDL-C) Po/PP< (����� ���� �9	@ �  4�+3
+

 	� +��B ��+ �2	� W	�� �� ����� �9	@ � 4�+3
+ .�+

��� ������.  

  

���  

���
� �V��'� ��� �+ 0��� 	��6 ���2	� �2  � ��&� 

	�Yb/d�� ��A�� M��
9	B 	� ��Hz�  9 I��� ��+	%] ��� 

 ������+ 9 ����� 0�J ��F <'� 	� ��9 HbA1c �	�Yb/ 

�+�� .�V��'� 0��2�/ ��� c�?�+ ��?�:" wH# � �)���� 

 ��� ���	� +� ����� 0�J ��F <'� 	� �2	� W	�� 	Y+ �2

� 	�����V��'� c�$/ 9 ,�+ ���  �� ���	� 	�Yb/ ���� c�?�+  

+� ��F 	�  0�J�	� ���	� +RL *+ aB ��+ .�V��'� .�+   ��

�+ 0���  W	�� ��+I� 0��* ��F 4��� C"�� +RL �� ��	� 

*+ aB 0�J �����:�+ {��B 4��2 9 +RLx��  	@.�����  .�+

�$:�!@ =J�� 4��� 	� ��	� 0�� 	YZ� �� 	�Yb/ 

�� v��	� ����.����� .�+ � ��� |	'� ���$�6+ I:���;� 

 u���+ ���+ �"9 ,�� �� *!��� 	;�$� ��)� �����*

)I)� ��	� }3" .�	/ (,�+ ��� 0+���.�� � ���	
 .�+ ��+ 

�V��'�  �� � invitro 0�:;� ,�	� 0�� =8�� �� 

 � u���+���+ 09�� 9 u���+���+ �+�+ 0�� 9 3��9����

 ���,�+.��I:���;�   �+	F ���b/ ��� �� 	^� |	'� ���

��
	@ ��V� 0�� �)/ � 	�Jb/ 	� u���+���+ 	Y+ ��+��� 	Y+ 
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Abstract 
Introduction: There is evidence suggesting a lowering effect for vinegar on postprandial blood 

glucose concentrations. This study aimed at evaluating the effect of vinegar on fasting blood 
glucose, glycosylated hemoglobin (HbA1c) and lipid profiles in healthy and diabetic rats. Materials 
and Methods: Male wistar rats were divided into four groups: the healthy control, healthy fed with 
white vinegar, diabetic control, and diabetic fed with white vinegar, groups. To induct diabetes, 
Streptozotocin was used. For a period of 4 weeks the control groups received standard food and 
the treatment groups received white vinegar-mixed pelleted food (6%). Fasting blood glucose, 
HbA1c and lipid profiles were measured before and after intervention. Results: White vinegar had 
no significant effect on fasting blood glucose and HbA1c in either the healthy or diabetic group. 
Statistical analysis of data showed that in the healthy group fed white vinegar there was a 
significant decrease in LDL-cholestrol (LDL-C) and a significant increase in HDL-cholestrol (HDL-
C). Also, there was a significant increase in HDL-C compared with healthy control group. White 
vinegar reduced TG/LDL-C and HDL-C/LDL-C ratios in healthy rats, 44.5% and 25.8%, respectively. 
The diabetic control group showed a significant increase in triglyceride (TG) along with a 
significant decrease in HDL-C. However, the diabetic group fed with white vinegar showed a 
significant decrease in TG compared to the control diabetic group. TG/LDL-C and HDL-C/LDL-C 
ratios increased in diabetic control group but not in the diabetic group fed white vinegar. 
Conclusion: The results of this study clearly indicate that consumption of white vinegar for four 
weeks could have significant favorable effects on the lipid profiles of healthy and diabetic rats. 

 

Key words: Vinegar, Diabetes, Lipid profile, Glucose, Glycosylated hemoglobin, Rat 
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