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 ��0PQ"

]��C �0`�  ��U� ��: �"   .	'�!: E��
  

$�� ��	��%�"  

 ]��C �
!"�' �0`� ���m�   � ������ ����%�# �
 E��


LDL 
�!: {��   ��0`� ���f .
 !���%��C E�� ���  E��


) 5�����6�010/0 = P(  �HDL ���0`� ����f .��
  E��


) 	��6�� 5"���#030/0 = P]����C �����Q� �
 .(  E���"

.���!��    	�6�� 5"��# ������ ����%�#�    �
 ��T0� ����

]!00# e�Z� ]��C E     e��Z� � ������
��� 	�4��

�
��� 	4�� /���Q"  ��0`� ����m� ��� �!# � ����  ��


 S���� .
) 
�
010/0 = P � 001/0 < P  ����Q� �
 .(

]��C  .����!� E�"�     � 5"��# !����%��C E���HDL 

	6�� 5���6��     	�4�� ]���C �
  �����m� ��� �T0� ���

�0`� �!# ]��Q" .
 �����
���  	4�� e�Z� .
�
 ��


     ��
 ]���Q" .�� � .�:�C�!A  ��I .
 .� �����
���

#�!� �0`� 5"�# SJ4 ��
 LDL  ��!A) !'3.(  

  

 &��'1������ � )�������* +�,-.� . ���� ���� �* *���� ���� �  ��	 01"�2� ���3�� �* 4536� ��	  

�����  �
	�  ���  ��	�  ��	� + ���   �����P 

(���) *�  34/9 ± 95/46  24/2 ± 80/51  54/9 ± 10/54  99/6 ± 65/53  08/0  

(%� �) ./012  45  60  15  20  09/0  

) �3cm(  36/10 ± 05/163  21/10 ± 00/163  26/7 ± 80/158  99/7 ± 20/160  36/0  

) �56kg(  81/14 ± 23/79  73/10 ± 83/76  09/12 ± 50/72  77/9 ± 67/71  15/0  

�7��� 
�89 : ���; : )2kg/m(  66/4 ± 75/29  34/3 ± 95/28  59/4 ± 77/28  20/4 ± 98/27  62/0  
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 &��'28����* . 01"�2� *��� ���� ��9: �* *���� ���;< ��	  

�����  �����  ���  ��	�  ��	�+���   �����P 

) <���/�8; =g(  12/114 ± 83/144  16/122 ± 36/168  79/103 ± 30/170  27/65 ± 80/150  879/0  

) >= �; #g(  49/32 ± 60/47  84/22 ± 64/46  60/16 ± 23/44  15/19 ± 85/51  845/0  

) ?�@
� �; #g(  47/5 ± 00/10  63/3 ± 77/10  89/5 ± 50/11  63/5 ± 59/12  580/0  

) ?�@
�  /A B9 �; #g(  48/14 ± 81/13  95/6 ± 69/11  29/4 ± 12/11  63/7 ± 09/15  610/0  

?�@
�  /A �1# �; # )g(  24/10 ± 73/13  12/11 ± 09/13  34/4 ± 24/10  49/5 ± 61/13  630/0  

 */���76C )mg( 60/66 ± 72/87  16/47 ± 00/54  28/63 ± 21/92  62/30 ± 03/75  221/0  

 */���76D )mg(  54/0 ± 30/0  63/0 ± 25/0  04/1 ± 56/0  94/0 ± 62/0  507/0  

) C7��mg(  64/878 ± 10/2038  48/1221 ± 00/2563  71/1819 ± 10/2718  14/1120± 60/2384  527/0  

 C/����)mg(  20/2662 ± 37/734  08/649 ± 00/2437  57/573 ± 90/2580 37/489 ± 90/2654  733/0  

)  @/D >=g(  48/6 ± 20/3  70/2 ± 24/6  53/3 ± 66/6  43/2 ± 65/6  978/0  

) �8�E�  @/Dg(  26/0 ± 53/0  25/0 ± 29/0  28/0 ± 52/0  33/0 ± 46/0  101/0  

) �8�E���  @/Dg(  00/3 ± 97/3  25/1 ± 20/2  28/1 ± 92/2  35/2 ± 42/3  138/0  

) 56 =8�g(  10/9 ± 66/11  42/6 ± 18/7  12/6 ± 23/10  32/6 ± 09/10  378/0  

)  	
g(  08/17 ± 57/48  93/16 ± 96/41  00/12 ± 62/47  36/16 ± 65/49  549/0  

) �=8�Fg(  59/5 ± 44/8  92/2 ± 19/8  90/3 ± 96/8  78/3 ± 15/8  947/0  

) C/0�=mg(  34/230 ± 09/790  93/336 ± 41/798  00/355 ± 49/772  19/307 ± 63/832  960/0  

  

��= >��� C1HbA >hsCRP ���� � ���  

 .���!� �
]��C ���Q�     ��0`� 5"��# .�
 ��B0� �"  ��


FBS  �C1HbA   ]����C ���
 .��%��;� �
!"���'  .!��'

hsCRP )High sensitivity C-Reactive Protein (

]��C ���Q� �
 ��:     ��0`� ���f .�
 .����!� E�"  E��


 ) �������%�4 /���� ����96 .	��6�� 5"���#SBP  ����

Systolic blood pressure� (  ������4��
 /�� ��96 

)DBP �� Diastolic blood pressure( ]��C �
   E��"

  ���f .
 .:�C�!A  ��I .
 �����
��� 	4�� � �!#

�0`�  ��!A) 	6�� 5"�# E��
3.(  

  

���  

.��`��3�  ���j�F E   	��4�� e���Z� .��# 
�
 /���9:

   ���0`� ?����3�  ����i� �������
���  E�� ���
 E��


 �������� ������%�#FBS� C1HbA� hsCRP ����96 � 

 =�: 	
��
 .
 ��J� /���Q�
 �
 /��2  e�Z� .	'�


 2�34 5"�# �
 ��: �!#LDL� hsCRP��96 �   /���

  v�����: ����4� ���
 .
���
 ����Q" ��Q��%��C �����0# �

.��`��3� E ���j�F�  	��4�� ]����Q" .��
 �!��# e���Z�

   �E!��^�� -���6��� ��
 E!�U�  ��i� �����
��� FBS� 

C1HbA  �hsCRP  ���Q# �:���%:�  ���`��3� .	��'�


�i�
��� !�U�  �    ��
�� E�� ��
 �� �����
��� ���@h

��������^�� � ]
�
 /�9: /�%:� /�� E�" !:� )13 �11( .

      ���!��^���^�" .�
 ���J� 
���6� E�� ��
 .`��3� �� �T0�

       .�
 ��B0� ������
��� 	�4�� e��Z� .�# 
�
 /�9:

�� ����� ����%�# 5"�# 
�'�    ��J�#�� �\�
 �
 ���

  ����: 
���B�� E�����m� E!���^��) 
14 �12(.   ���`��3�

�� �!# e�Z� .# !:
�
 /�9: �:���F   .�
 �B0� !:���

 5"�����#TG )Triglyceride ( 5�������6� �HDL  �

 5"�#LDL ) 
�'16-14.(  
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 &��'30@��A� . ���� �* 05���� �� �1� � BC= D�93"� � )��@�5� >���%�" B�����E F�2� +����G  �  ��	����� *���  

�����    �����  ���  ��	�  ��	�+���  �����†P 

��989 �6 �0�=  

)mg/dl(  

��!��� 5� >@3  97/54 ± 90/178  80/188 ± 53/32  85/188 ± 22/49  00/189 ± 05/43  

001/0 <  ��!��� 5� �G;  36/46 ± 35/189  70/168 ± 79/35  70/165 ± 37/42  15/150 ± 78/40  

 ���H�#P 290/0  060/0 010/0  001/0 <  

TG 
)mg/dl( 

��!��� 5� >@3  20/165 ± 58/65  05/204 ± 23/148  65/190 ± 11/129  70/203 ± 50/87  

001/0 <  ��!��� 5� �G;  80/206 ± 24/93  30/146 ± 37/48  70/142 ± 00/55  11/127 ± 31/37  

 ���H�P 010/0  070/0  060/0  001/0 <  

LDL 
)mg/dl( 

��!��� 5� >@3  66/110 ± 68/41  14/121 ± 62/28  63/107 ± 97/34  03/109 ± 43/40  

150/0  ��!��� 5� �G;  55/106 ± 19/29  41/95 ± 63/28  82/93 ± 80/27  03/92 ± 60/31  

 ���H�P 050/0  003/0  050/0  004/0  

HDL 
)mg/dl( 

��!��� 5� >@3  45/44 ± 43/9  70/37 ± 48/7  80/44 ± 04/10  55/40 ± 09/9  

001/0 <  ��!��� 5� �G;  34/40 ± 50/11  70/39 ± 17/9  40/48 ± 49/10  50/51 ± 71/12  

 ���H�P 030/0  300/0  070/0  070/0  

FBS  
)mg/dl( 

��!��� 5� >@3  90/41 ± 20/145  35/43 ± 10/156  26/47 ± 95/148  68/68 ± 80/180  

001/0 <  ��!��� 5� �G;  34/41 ± 50/165  98/21 ± 95/123  01/34 ± 25/126  40/22 ± 00/115  

 ���H�P 250/0  001/0  010/0  001/0<  

C1HbA  

(%)  

 

��!��� 5� >@3  03/2 ± 54/7  91/0 ± 21/7  58/1 ± 06/7  26/1 ± 97/7  

001/0 <  ��!��� 5� �G;  87/1 ± 55/7  78/0 ± 41/6  33/1 ± 49/6  18/1 ± 40/6  

 ���H�P 980/0  001/0 <  002/0  001/0 <  

SBP 
)mmHg(  

��!��� 5� >@3  41/13 ± 00/127  01/17 ± 00/125  76/12 ± 50/124  68/14 ± 00/125  

004/0  ��!��� 5� �G;  68/14 ± 50/125  82/11 ± 50/113  10/9 ± 50/117  05/11 ± 00/122  

 ���H�P 480/0  001/0 <  001/0  230/0  

DBP  
)mmHg( 

��!��� 5� >@3  44/9 ± 50/85  94/9 ± 00/86  013/8 ± 00/83  69/10 ± 50/82  

001/0  ��!��� 5� �G;  51/10 ± 00/85  16/7 ± 50/77  87/5 ± 50/78  67/9 ± 00/81  

 ���H�P 710/0  001/0 <  004/0  370/0  

hsCRP ��!��� 5� >@3  16/1 ± 24/0  40/1 ± 18/0  27/0 ± 29/1  69/1 ± 25/0  

001/0<  ��!��� 5� �G;  24/1 ± 32/0  16/1 ± 20/0  29/0 ± 13/1  13/1 ± 34/0  

 ���H�P 040/0  001/0 <  003/0  001/0 <  

DBP: Diastolic blood pressure; SBP: Systolic blood pressure; FBS: Fasting blood sugar 
TG: Triglyceride; HDL: High density lipoprotein; LDL: Low density lipoprotein 

 #¶.%��;�  /��Od ����:d ��4� �
 �"��C /��
 Et �A�O }† .%��;�  ����:d ��4� �
 �"��C ��
 EMANOVA 

  

.��`��3� ��\Q��9� v�����: E ���j�F�  !���U�  ����i�

�� �!# � �����
��� 	4�� /���Q"     ��B0� .�# !�'�


    5�����6� � ���:a���d E�"!���^�� 5"��# .�
HDL-C 

)HDL cholesterol (�
 .!' �4��
 ��4�  +�B:� E�"

.`��3� z�" ]!'      S��#�� ���� /����Q" ��4��
 .
 E�

 ���@h 
���: .���
�^
�
 %� ��� �s   ���� /���0, .
 .�

�� .`��3� ���  �1 ~�;: O�    ������ 
���O ��!;� .!'�


    ��Q: *�'�� 5����6� .�
 �B0� �!# �
 
�A��   E��"

������^�� 	���`6 5���6� � E���UI�� O�^�� ��  � 
�'
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�       -���
 .�
 	�4� ���Q� �����%�# 5"�#
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 -��������C -����� 	�����`6 O� 	��`:�Q�COA  O����#�
�

)HMG-COA   ������%�# ?@��A 5"���# �(O����#�
�

���@h� ]����
 ��04 �
 ����%�# e�Z� E   � �����4

�s) !'�
 E���UI E�"!�4� E�� �
 ��i18-17(.  

.��`��3� E  	��4�� e���Z� .��# 
�
 /���9: ���j�F

   ��B0� $�" �
 S�#�� �� � ���T0� .
 �!# � �����
���

�0`� 5"�# .
  ��
FBS  �C1HbA   .�
 ��J� 
��6� �


   =��: 	�
��
2  ���      E�� ��
 .��'@C  ��`��3� .
��'

/�%:�  E�" .
 ��J� �:���F  �`��3� ��0PQ" � 	
��


   .�
 ��B0� ������
��� e�Z� .# !0�%" ��� O� �#�F 

!01 
�JT
 �� ����%:� .
 	�4�%F � /�� ) 
�'13 .(

.�6�� ��� .`��3� v���: �
 �" E  ) /�����Q" � +��K�11 (

  2�3��4 E�� ���
 �������
��� ���i� 
����� �
FBS  �

  ��� ����m� ����%:�      O� E
���O 
�!�`� ���0PQ" .!�'�


    ����0# ��
 �!�# e�Z� !�U�  ��i� �:���F  �`��3�

����%:� .
 	�4�%F ���Q%��C   �� �#���C -QD� �

) !:
�
 /�9:23-19 �14(�� �!# �i� $%�:��� .   !�:���

 �
 ��`:�Q� �i� -��
 .
β-   � O�!��O�#��Cα-  O����d 

)25   .�
 	��4�%F 
�JT
 � ����:�� 
���Q, �
 �i� �(

 !'�
 ����%:�)15 �11(.  

]O�!:� .
 �!# �
 
�A�� �J�6 ��!;�    .�# 	�%�: E�

 "!��^�� �
 !�U�  ��i� !:���
   ��Q�%��C � ����4 E�

!'�
 .�'�
�       ��
 ~��J��� �
 /d !��U�  ���i� !���' ���  

D-chiro ) !'�
 ����O�0��19 �14(.  

]����C �����Q� �
 .�����!� E���"� hsCRP  5"���#

�0`�     ��i� ��4��
 .�
 /����Q" � �Q��# .	'�
 E��


   l��� E�� ��
 �!�# e�Z�   E��"   .�
 ���J�  	�
��
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 ��B0� �!�# e�Z� .# !:
�# l���C � !0���
��

 2�34 5"�#CRP �� 
�'. /d     .�# !�:
�# [��6 �"

  
��A�� E�"!�c�:��6 -��
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 �!# !�U� �i� ��� !��'

 !���'�
 �!���# �
 )15   !����U�  �����i� 
������ �
 .(

�����
���  ��"Hadisaputro ) /����Q" �25   ���i� (

  ��#������0�� E�� ���
 �� ����U# e���Z�1 )1-IL  ����  

1-Interleukin ��#�������0�� � (6 )6-IL l������C (

 ) /�����Q" � +��K� ��F ��� �
 .!:
�#11   ��i� z��" (

�0`�  5"�# 	TA �
 E��
6-IL    ���%^# e��Z� �


!:
��: l���C �����
���. .�6�� ��0PQ"  /d E��"   ��"

 2�34 5���6� O� �#�FCRP .
�
 ��:  -�n
 .�QA O�

�`��3� v���: �
  ��U� � ��     �
 .�# !�'�
 ���� !:���

����%^# O� ����J1  ���`��3�  �������
��� E����F E���"

 ]
�U�4��� !'}  .�`��3� �
 .# ����I �
 E   O� ��j�F


���      !��U�  ���i� .	�4� ]!�' ]
�U�4� �`�Jf ���@h

�����
���   �
 	�4� ��Q� �
�T��� -���, 5"�# �
 �"

���6 $�K0� �
 ~�J��� ]
�� ) !'�
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 E��
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��� 	�4�� /����Q" e��Z� O� t�
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���6� �


�� $��4 /O� .6�j� E���
 � r�� ) 
�'29 e��Z� .( 

_�1        
���6� �
 ]!�' ���Q8� ���' �
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 ��B0�

��96 ) !' /��17�����
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    ]!�00# -�!�J� $���:d !���^� E  ���%:�����:d )ACE  ����

Angiotensin-converting enzyme( ��  	����`6 q4
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������� !:�' �� k��f ��� O� � :���0  5"��# �
 !

��96 � /��w'�
 �i0) !30.(  

      ��
 �!�# E��@�C�i� 
���� �
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)Thiobarbituric acid reactive substances   

 �����TBARS(  ) !����"!�d E
 /������� �MDA  �����
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Abstract 
Background: Type II diabetes is one of the carbohydrate disorders that is one of the most common 
types of chronic diseases in many countries of the world including Iran. Recently, pumpkin 
consumption is recognized as one of the herbs in treatment of the diabetes. In addition, consumption of 
fermented dairy products and probiotics have beneficial effects on people with type II diabetes. The 
aim of this study was investigation the effect of pumpkin and probiotic yogurt consumption separately 
or/and simultaneously on type II diabetes.  

Methods: This was a parallel randomized clinical trial study. 80 eligible participants randomly were 
divided to 4 groups: 1- green pumpkin (100 g); 2- probiotic yoghurt (150 g); 3- pumpkin and probiotic 
yoghurt (100 g pumpkin plus 150 g yoghurt); and 4- control (dietary advice). Pumpkin and probiotic 
yoghurt were consumed at lunch time. 

Findings: Total cholesterol levels decreased in all intervention groups; however these changes in 
probiotic yogurt and probiotic yogurt + pumpkin groups were significant. In all interventional groups, 
the level of triglyceride decreased and the level of high-density lipoprotein (HDL) increased; the 
changes were significant in yogurt + pumpkin group. Probiotic yogurt consumption separately or 
simultaneously with pumpkin decreased the level of low-density lipoprotein (LDL). All interventional 
treatments led to significantly decreased fasting blood sugar (FBS), glycated hemoglobin (HbA1C) 
and high sensitivity c-reactive protein (hsCRP). Systolic and diastolic blood pressures (SBP and DBP) 
decreased significantly in pumpkin and probiotic yogurt groups. 

Conclusion: According to present study, pumpkin consumption separately or simultaneously with 
probiotic yogurt have beneficial effects on lipid profiles, FBS, HbA1C and hsCRP. 

Keywords: Pumpkin, Probiotic yogurt, Type II diabetes, Glycemic response, Lipid profile, 
Inflammatory marker 
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