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S1-1: Nutrigenomics: The mutagenic potential of the additive color in food 
 
Parvin Mehdipour, Fariba Koohdani, Marzieh Mahdavi, Shadi Amini, Vahid Ezatizadeh,  Javad  
Mohammadi-Asl  
Department of Medical Genetics and Department of Social Medicine, School of Medicine, Tehran 
University of Medical Sciences. mehdipor@tums.ac.ir  
 
Objective: The additive color (AC) has been used as a traditional food additive in the Orient. Major 
constituents of these colors are anthraquinones. No data on chromosomal aberration in mammalian cells 
have been available. In in-vivo assays, the mouse bone marrow micronucleus test and DNA adducts in 
rodents is also proved. The dose related increase in incidences of tumors in the liver and kidneys was 
reported. Toxicity/carcinogenicity data of the previous studies were not clear enough to assess the safety 
of ANC. The present study was conducted to determine any mutagenic effects for oral administration in 
Balb-C.  
Materials and Methods: AC prepared from powdered material by extraction with ethanol, followed by 
concentration, filtration as a food additive; AC was well mixed with the powdered basal diet, and then 
mixed diet or water. At necropsy, the brain, heart, lungs, thymus, spleen, stomach, colon, liver, kidneys, 
and testes were removed. All organs/tissues were fixed in 10% buffered formalin for three days. Tissue 
slices of all organs/tissues were routinely processed for paraffin embedding and sections were prepared 
and stained with hematoxylin and eosin. Histopathological assessment was first performed on tissues of 
the control and group animals. Mutation detection of Ras-oncogene (Ex1) was the major task of present 
investigation.  
Results and conclusion: So far, the histhopathological data showed the hyperplasia in the spleen of Balb-
C. The molecular investigation revealed the occurrence of mutation in exon 1 in K-ras gene in duodenum 
in cases fed by the AC dissolved in water. 
Key words: Mutagenesis, Additive color, Food 
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S1-2: Nutritional risk factors for gastric cancer in north-west Iran 
 
 Mohammadreza Pakseresht1, Janet Cade1, David Forman1, Reza Malekzadeh2 and Abbas 
Yazdanbod3 

1University of Leeds, Leeds, UK, 2Digestive Diseases Research Centre (DDRC), Tehran, Islamic Republic 
of Iran and 3Ardabil University of Medical Sciences, Ardabil, Islamic Republic of Iran 
 
Objective: North-west Iran has been recognized as a high-risk area for gastric cancer (GC), with Ardabil 
Province having some of the highest rates. No published studies have explored the link between diet and 
GC in Ardabil  
Materials and Methods:.A population based case–control study was developed covering nine cities in 
Ardabil Province to investigate relationships between food groups, macro- and micronutrients and other 
local dietary habits and risk of GC. 
Results: A total of 293 cases (74% male) and 304 controls (71 % male) aged 35–80 years were recruited. 
On average, cases were 3 years older than controls with a high level of illiteracy (80 % of cases and 68 % 
of controls; p=0.001). Controls consumed 50 % more fruit and vegetables than cases (p<0.0001). 
Analysis of the FFQ showed that controls consumed significantly more carbohydrate, protein, fiber, Zn, 
Fe, Ca and vitamin C than cases. However, cases consumed significantly more PUFA than controls. 
Consumption of highly-salted and/or high-temperature-roasted seeds was more common in cases than 
controls. Of cases 70 % v. 50 % of controls reported frying as their favorite method of cooking 
(p<0.0001). Regression analysis showed a significant positive association with intake of highly-salted 
seeds, nuts, total fat intake and frying and risk of GC. In contrast, consumption of fruits and vegetables 
and vitamin C had a protective effect in all models. 
Conclusions: The study demonstrated a negative relationship between consumption of fruits and 
vegetables and vitamin C, which has an important role in antioxidant activities and cell membrane and 
genome integrity. 
Key words: Gastric Cancer, Nutritional risk factor, Iran 
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 S1-3: Patterns of food and nutrient consumption in northeastern Iran, a high-risk area for 
esophageal cancer 
 
A.F. Malekshah1,4, F. Islami1,2, M.Kimiagar1,4, A.Pourshams1, J. Wakefield6, G. Goglani1 , N.  
Rakhshani1, D. Nasrollahzadeh1, R. Salahi5, S. Semnani5, M. Saadatian-Elahi2,3, J.P. Steghens3, C.C. 
Abnet7, F. Kamangar7, S.M. Dawsey 7, P. Brennan2, P. Boffetta2*, R. Malekzadeh1* 

 

1. Digestive Disease Research Center, Shariati Hospital, Tehran University of Medical Sciences. 2. 
International Agency for Research on Cancer, Lyon, France. 3.  Edouard Herriot Hospital and EA 3090, 
Lyon, France. 4. National Nutrition and Food Science Research Institute of Shaheed Beheshti University 
of Medical Science, Iran. 5. Golestan University of Medical Sciences, Gorgan, Iran. 6. Department of 
Biostatistics, Medical school ,Washington University, Seattle USA. 7. Nutritional Epidemiology Branch, 
Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, MD, USA. 
 
Objectives: To investigate patterns of food and nutrient consumption in Golestan, a high-incidence area 
for esophageal caner in northern Iran, and to compare nutrient intake pattern in Golestan with a low-
incidence area. 
Materials and Methods: Twelve 24-h dietary recall and four food frequency questionnaires (FFQ) were 
administered during one year to 131 healthy participants in a pilot cohort study, aged 35-65 years. We 
investigated daily intake of 27 food groups and nutrients using mean of the twelve recalls. Using FFQ 
data, nutrient intake in Golestan and in a Spanish population was compared as well. 
Results: Women had a lower energy intake (p<0.01) than men. Compared to rural dwellers, intake of 
proteins (p<0.01), total fat, fatty acids, cholesterol, vitamins A, C and E, and beta-carotene was higher 
(p<0.01) and intake of carbohydrate (p<0.01) and energy (p<0.05) was lower among urban dwellers. 
Compared to subjects from other ethnicities, intake of total fat, fatty acids (p<0.01), and cholesterol 
(p<0.05) was higher and intake of carbohydrates (p<0.01) was lower among Turkmens. When we 
compared Golestan to Spain, intake of energy, carbohydrates, and poly-unsaturated fatty acids was higher 
(p< 0.01), while intake of protein, saturated and mono-unsaturated fatty acids, cholesterol, and vitamin E 
was lower among both men and women, and intake of vitamin C was lower only among women (p< 
0.01).  
Conclusions: The most marked differences in nutrient intake were seen between rural and urban 
dwellers. People in Golestan had lower intake of proteins and vitamins than inhabitants in a low-incidence 
area. 
Key words: Esophageal cancer; Iran; Caspian Littoral; Golestan: Turkmen; Nutrition 
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S1-4: Vitamin D and cell proliferation 
 
Fariba Koohdani , Kazem Mohammad, Parvin Mehdipour 
Department of Community Medicine, School of Medicine;  Department of Epidemiology and Biostatistics, 
School of Public Health and Department of Medical Genetics, School of Medicine, Tehran University of 
Medical Sciences, Tehran, Iran.  
fkoohdan@sina.tums.ac.ir  
 
Objectives: This experimental study was designed to determine effect of vitamin D in cell proliferation 
by index Ki-67 antigen expression in lung tumors of balb/c mice.  
Materials and Methods: A total number of 30 inbred balb/c mice (15 male and 15 female), with an age 
range of 9 to 11 weeks old, and weights of 12-15 g (female) and 17-20 g (male) at the commencement, 
were housed in plastic cages with stainless steel wire lids (5 mice per cage).The samples were classified 
into urethane, vitamin D following intake of urethane, and control groups. After 20 weeks, tissues were 
removed and examined for histopathological changes and comparison of Ki-67 antigen expression. 
 Results: The formation of lung tumor was, significantly, increased in the urethane group as compared 
with the control group (p<0.005), however, such a difference was not found in the U+D and control 
groups. There were significant differences in the Ki-67 index between control group and urethane 
(p<0.006, CI -432.9 - -55.6), “U+D” (p<0.05, CI -408.3 - -4.6). Conclusions: Anti-tumorigenic effect of 
vitamin D3 in lung tumors induced by urethane is shown by our results. Our result also showed 
significant increase of the proliferation index in U+D group as compared with C group. But because 
Scheffe-test is a conservative test and with due attention to the range of confidence interval in U+D 
group, this difference does not seem remarkable. Further studies with larger sample size might show anti-
tumorogenic effect of 1, 25 (OH)2D3 in lung tumors induced by urethane. 
Key words: Vitamin D, Cell proliferation 
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S1-5: Nutrigenomics and cancer prevention: potentials and challenges 
 
Sepideh Jabbari, Ali M. Ardekani 
Avicenna Research Institute, Shahid Beheshti University, Evin, Tehran, Iran 
Young researchers club 
 
As cancer incidence is projected to increase for decades there is a need for effective preventive strategies. 
Evidence continues to mount that altering dietary habits is an effective approach for reducing cancer risk. 
Predictive, validated and sensitive biomarkers, including those that reliably evaluate “intake” a specific 
food or bioactive component, that assess one or more specific biological “effects” that are linked to 
cancer, and that effectively predict individual “susceptibility” as a function of nutrient-nutrient 
interactions and genetics, are fundamental to evaluating who will benefit most from dietary interventions. 
These biomarkers must be accessible, easily and reliably assayed, and predictive of key processes 
involved in cancer. The response to a food is determined not only by the effective concentration of the 
bioactive food components reaching the target tissue, but also by the amount of the target requiring 
modification. Thus, this threshold response to foods and their components will vary from individual to 
individual. The key to understanding a personalized response is a greater knowledge of nutrigenomics. 
The term nutrigenomics refers to the interactions between genes and diet. Nutrigenomics encompasses 
understanding about how the response to bioactive food components depends on an individual’s genetic 
background, nutrient induced changes in DNA methylation, histone posttranslational modifications, and 
other chromatin alterations, and nutrient induced changes in gene expression. These approaches to the 
study of nutrition will assist in understanding how genetic variation, epigenetic events, and regulation of 
gene expression alter requirements for, and responses to, nutrients. Recognition of the interplay between 
genes and diet could help identify modifiable molecular targets for preventing, delaying, or reducing the 
symptoms of cancer. 
Key words: Nutrigenomics, Nutrigenetics, Cancer prevention, Bioactive food components  
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)001/0 (p<  .FCI "����   �� �-1=�,� "&�� �$<�� &"31/0± 72/1   �-�36/0±5/1    �� ,7�-/ �-$<�� &" �27/0±82/1   �-�
3/0±77/1  %��� #7�
)001/0 (p< .MCI    �� �-1=�,� "&�� �$<�� &" "����33/0± 70/0   �-�3/0±48/0    �� ,7�-/ �-$<�� &" �37/0±87/0   �-�

33/0±63/0  %��� #7�
)001/0 (p< . 
���, �R�"�: z=�/ #7�
 �1
 &�<� �7      "�-� ,7�-/ �-$<�� �� �5-L�� �&�" �-��� &�-<� ����<� "&�� �$<�� &" ��&�� "&�� �� ���!	 � .  3�����-��

 &" +,/ K�]�� XD=�,�IHHP ���!	 ��7&�5�& VD\� �� �]��   A-\�J �'���9 H�d� ��8�� ����� &" ��>�	 3��5L�� � %�� +,/ ����� g<� &" ��
,�"�Y .  

���*� +	,.�
: 
w�FY&�� ��� ���!	 ��7&�5�& �
�'U\� 0��� N1@ ������ 
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S3 - +	���N�� 
 +	���� �� �%	[ �C	8A W�C  
)����� :V*I� �"C�� 	O��1M� �"��(  

S3-1 :� �%	[ 	# \���� �"��2 ]���5+	��� 
V*I� �"C�� 	O��1M� �"�� 

  "&��-8� e�1<��-� ��>�	 %�D� �� �
 �,J �� ���9 %��� &" ���9 ���v� +��=~ �� %F	&�E2 �@�9 .     
w�-FY&�� � 
�-
"�
 �@�-9 ���-� �� #�-� 40 
 ����& ��>�	 � �&�;��–  �2�;5�� e�1<���%�� +,/ �
~ . 3��2  �	10%  ���-� �7&�L
 ����&" �5/�,'� ��"�� A
      �-���7 �@�-9 �-� C�-��� AR�-F� 

�� "�/ .�� ,�	&�E2 
�
"�
 �@�9 �� fE	�� �� ���!	 ��� �5F�� A���2 �� �"�,�	 �
�'� � 
���� &" +,/ K�]�� X����<� _�����:  
1- �&�"&�� &" &"�� 3� :#����� �& I"�= �@�9 ��;5J� �
 3�� �� +�D2 &"�� 3� 35�& w�� �� � h"�
 �@�9 �� ��;v �,7"%�� �>�� ��. 
2- +"����= &" �@�9 �$��� � 3�,��� �@�9 "&�" C�E	&� 
�
"�
 �@�9 �� X,/ �� ��&�5�& � �*�5�� X���>�	 ��. 
3- �&�"&�� %���" +,��M &" �� �@�9 ��;5J� 
"�� w�� � �� 
,�M ���,� �	 ��9 N��� �3��� ���� H�� ,�� 
�= �w�� ,�@ h&�,	 �� �� "�/. 
4- ,��	 
��: %�� fE	�� ���FY&�� � �
"�
 &" �� 
"�� ��9 �� "���� ,��	 
�� 
"�� �	w��.  
5- ,/& 
,���& :      ��'��-� &" �� 
,-/ ��-9 ��-;5J� �,-L6� �$	&� �& "�= 
�� &���� H��b�� �� A@�,J +��,�� �� ��� �� �p &" 
�� 0
 h"�
 �Y�

#����� �,�� �� ,���. 
6- ,��	 Ad� :�� ��d� &" 
,�M ���,�   +,-��M �@�-9 �� N�	�	 3�� �� � +"�" #����� �& �8��F*� &" �5;
 %����� � �	 e�9 ��/ 
,�/�� ��;5J� ��� "

"&�" C�E	&�.  
7- "�G� :%�� �5/�" ��5L�� �@�9 ��;5J� +��� "�G� �*���M &" �1;� �� X����<� �=�� &". 
8- ����&�7 X����!	  :��� �& "�� ��'5/� �
 3�5B� #����� +G���#�� �� 
��&�7 #7�
 �� � ,7" �7  &" ���-�� %=�� #7�
 �� �]�� �
 �,�R���	 �

"�� �� "�/. 
9- 3�,��� XD�db	 :%/�" ,�7��= ��5L�� �@�9 ��;5J� "��� 0
 3�,��� ��&�" 
�
"�
.  

10- "&�" C�E	&� �� 
"�� ��9 �� ��� �� ����= 0
 3��S;7 � h"�
 
,����= 4156� X�2�� &" � 0Q����.  
11- �,� %����� �;
 � 
�����1	 ��/�;	#����� 
�
"�
 &" �& �@�9 ��;5J� gv�� &�<� � �� ,7".  
12- &����= �"�d5@� %��v� :,�&�" ��5L�� �@�9 ��;5J� ,�M&" 0
 ��7&����= 
�
"�
.  

���*� +	,.�
: �5F�� A���2 �
�
"�
 ��@�9  
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?� �"��D��� /� 

+&�, ��A0� @�*5 7	3����    
maddahm@yahoo.com 


�L� �5/�Y �7" &" ",�5� X����<� ��   %-�� ,-/& ��J &" X,L� ������ 
������� � 
�
"�
 &" �@�9 � 
�� ���v� ,��& ,7" .    3-�� �5-F��� X�-*� ��
 "�� &" �@�9 �5L�� ������� ��,�P�%�� 
��FP �� �F��$� &" ������ 
��5=" .    3�-;7 &" �& �-�����5� XD*-L� �'�	 �� ������� �\�d= � �
"�
 �@�9

N��� 3��� ��      fE	�-� ���-FY&�� 
�&�" &" �&�-;�� � �-�� � [�� �� �� �� ,/�� 
�� ���v� &�9" +,��M &" 
����� �� h"�
 �*��� �� A$5F� �*1� "�/
%�� .+"�" 0���12 �7�J �         �-�� �,-\ �-� ��,-�P� 3-�� �-� "&�-=�� &" &�-L
 %�D� K�Q� �5/�Y �7" �" &" ",�5� �1�1b	 � �U�\�	 X����<� �� A\

�5��� �� ��5E� ���,	 
������� � 
�
"�
 &" h���<= �7%�� �5/�,� �	�$�$b	 � .  N-���� XD=�,�  ����� ���� �E���� 
�*� ��&,� f�b� �*���J &"
�@�9 �� ���8LEP ���� ���!	 &" ��5L�� �85U/M &�9" ��&,� 
�&�" &" 
�
"�
 %�� 
�
"�
 �� ,��/ .    
��-�2 �-� �-�� &�L
 I&��P � I���M #$�

&�b� �� �*� �7%�� �b� A��@ 
�
"�
 %�D� � .   _&�,-� �-��� X&�Q� 
�,� I��� �gE\ %��� 
�
"�
 &" ���bE\ �� &��� ��5��� �" _&�,� "���
U5�� ��� _&�,� &" �\�d=   I&��-P � I��-�M #6� XD��� �� _&�,� &" �/�&� ���� %��,b� � %/�,'� 
����� "�E;
 ����5��& _&�,� � �2�

%�� 
�
"�
 �@�9 � ���!	 ��d= &" .+"����= �� ?@�� �� &�,L7 &" 
�
"�
 3�dd65� � +"����= 
�*/�P #$� �7  
�
"�
 ���& �� ,/& ��d= &"
%�� &�"&�=�� ��w�� %�;7� �� ."�Q�� c�;]� & ��       A-���2 � 
�-
"�
 �@�-9 �-������ ��-d=&" ���
 X�2Dp� �� ���	 �� &�L
 %�D� K�Q� ,�&
���& ������ �� ���� 
M ����<= �7+"�" �� ��5E� � �7"&�" &�L
 &" 
�
"�
 �@�9 ��,�P� �� �1��$� ���� "���� � .%�D� K�Q� ��   +�-@ �&�*;7 �� ,���	

����L6� �� � ���$� �7  ,-/�� �5-/�" &�L
 _&�,� A
 &" 
�
"�
 �� ���!	 %�D� �� ��5L�� ��5�
 �	�&�� � .     &" 
�-������ � 
�-
"�
 3���-	 K��-�
������ ���� ��� � 3�,��� �� 
M "&�� &" �b� � 
M #��P � 
������� � 
�
"�
 ,@ � 
�� ��FU	 � +"����= �/�P f��	 %���� �7   �-� _&�,-� &" ���L� �

� 
����� �;
������ 3��9 07 � %/�,' �7����& &" �>�� �/���M � �7 ���7 �17 X�!�1E	 �� �1��$� &" �� �7 ������ �� ,���	 �7  &" %�D-� K�Q� �	��,$� �
,/�� �<��& 3�� ���*� +	,.�
: ��,�P� �
�
"�
 ��@�9 �%�D� K�Q�  
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S3-4 :�� �81�� 7	3"C� =������ Y	[ +	����  
��	"��� `���� �"��  

 7
�,���� ����; <�	84 
 �� ����� =	>�>?� �"�"��� 9�� ����� =	>�>?�  
neytr@yahoo.com 

�5=�� � �����> � ����� ���U�� ��'��,�� �,���Y�� &" �
 ��;�� +�85�" �7       A-���2 �-���� &" 
,-� �� %-Q��b� 0-'�  �-U�(� �%�� �5��� A;2 zd6	 �
��&�;�� �)���U2��� � ���U2 ("&�" +,'2�� �& .     ���;��"�-= ��-'�&�;�� 
�-S;7 �-�Y����� ��'�&�;�� �� �&��F� &" +G�� �� ��;�� ��'L�
�� #$� +�����

N1@ ��'�&�;�� � ,�@ �&�;�� ��'��p�� ��'����M-%�� +"�;� H�<�� "�= �� �& 
��8L7�GP ���	 �@��2 ."�	 #����� ���� ��@�9 �8�" ���� ��  �-��9 �
 ���8��'� �� A*/ �� �+�Q5�� ,J �� #�� 
,� &")��,��P (  �&�-L
 &" �5J �
 �&�p �� "&�" #7�
 �� �& 
M c�@� 3� �
 %�� +,�M&" h���<=

%�� +,/ A�,E	 ���Y �;7 �� �� 
�
"�
 �@�9 ���� �%�& �;� &�;/ �� �5/�,'� A*L� �� �@�9 #�P �,�9 �	 �
 3�9 
�S;7 .   �-*��� N-���
 ��%�� �5��� ���8;L9 #����� ��� 0�M ��Q� ��;�� �� fE	�� ��'�&�;�� c��/ ����9 
�
"�
 
��  3�8���� #����� X����� .     ��-7&��M �-� �7�-8� �-�

 
�= ��'���9 �D5=� �
�= �&�L��P ��'��p�� c���� 
�S;7 ���'�&�;�� �>� �� ������ � D5�� �w��)��,�B�� )�"( -'�&�;�� � ,�@ �&�;�� � �-E1@ ��-
�5J � �@��2 K�1�� ��@�9 ����� &" ���U2 ��'�&�;�� �=�� �� ���9 %��� %/�E�� "�/ �� "&��Y ��>�	 ��;�� +�85�" "�
&�
 �� ,���	 .  �-� &�5/�� 3�� &"

�E�� �=�� �� �@�9 ��>�	 � �5�&,�	 &" ��;�� +�85�" "�
&�
 �� �&��� �7�5��� 3��=M �� �7�8� �� ���;�� W��P � �7     �"�-	 %-/�E�� %-�;7� ��-;12 �
+"&��Y �b� �� ��8�" �Q�� �� 
�
"�
 &" ���9 �� "�/ .  

���*� +	,.�
: �@�9 ���;�� W��P �
�
"�
  
  
  

S3-5 :��O� +	C��F +	"C� �� +	���� �� +2
 �!	O� 
 �%	[ a��A �C��#  
 �"*4	#� ���2 �"�� 
 �*�5	1C� b� W��M�"�� 9+	��H4 �1?� �"��  

*5 7	3�����"A��
# =	��F 
 ��A0� @�- +	C��F ��	���  
T��
 �8��2:   %�D-� 3���OF� ����8� N��� ����	 ��J &" ��7&�L
 &" ��d6� 
M c��/ #����� � %�� �E1@ 0'� ��7&�5
�� �F�& �� �@�9

%�� +,/ ���" ����� &" .�S� �@�9 
������& #����� �7  AF� ����  +,;2 ��'����8� �2�� ���" ����� &"%�� +,/ +,��M . �@�9 c��/ �v�J ����<� &"
�S� &" �7%�� +,/ I&��Y ��v& 
����= 
�5�� &" ��1� 3��� 
��5=" � ��� `�P ��� �.  

U
� 
 ���� 	� : �� C���� X�2Dp�70889  �	 �U\ ��Up� �� �U�59        �*E-/ #-/�P %-b	 ���5-��& � ��'-/ ��-'7�8���&" �� +,��
 ������ �7��
 
��&" � %/�,'�+"�" � [&�� 
����= 
�5�� �7 ��5��P��5�M �1222   &��-@ ��&�� "&�� ,�"�� +,/ ��'	 "&�,��5�� +��/ �� �
 ��1� 3��� 
��5=" �� �U�

,�5��Y .+"�" �� +"�U5�� �� �7�S� ���� �E5�� ��'
,\ � �7&�"�;� �� +"�U5�� �� � +,/ �E��b� ��,� +"�	 ���;�  
�� � ,@ �� C���� � �7���� �  �-� "���� ��
 ��,� +"�	 ���;�)BMI(  h,\ �� �	w��85 �S� � 
�� ���v� 
���2 �� �)��� 3� ���� �7 �� �BMI    h,\ �� �	w��95    �-Q� &" ��-9 
���2 ��

,�,/ �5��Y .,/ ��&�� ���5��& � ��'/ xp��� &" � )�� �" &" ���Y�,� &�<� �@�9 � ���� �P c��/.  
�"!	� 	�:  ��� ��Up� &"5  �� "�� X&�E2 N�	�	 �� �@�9 � ���� �P c��/ ���2/11  % �9/8% .     � �-��� 0-
 c��-/ �Q� �� �7�FP � �7�5=" 3�� �	��U	

%/�,� "��� 
�� ���v� � �@�9 .�S� �@�9 �<= �7�5��& &" ��� ��75  ���5/1       "�-� �7�'-/ &" �-'�M 3-� 0-7 ��Up� �����)56/1 =OR    +"�,-b�
 
���;p�95= %62/1 -51/1   .( �7�5��& ��Up� &" �@�9 c��/5/10 % �7�'/ &" �4/7 %�S� &" ���� �P c��/ � �7  ���5-��& �1/10 %  �'��'-/ &" �

3/12 % "��)05/0 >p )  .(4/7  % A��$� &"5/10 % �����P "&�� &"  A��$� &"  � �@�9 "&�� &" .(�S� �����P � �@�9 �F�& �3� �>� A�,�	 �� )P  �-7
��&  xp��� &" ���55/1 �S� ����� �7 "�� ��'/ xp��� &" . 
�� ���v� c��/ ��1� 3��� 
��5=" &"7/13 %  �@�-9 c��/ �1/5 % "�-� .   3��5-L�� �-9�Y

 ��� +��Y &" 
�� ���v� � �@�9 c�;]� c��/12 ���� �7  ��� +��Y &" 
M 3��5;
 �14 ���� �7  "��)3/22 %  A-��$� &"17 (%     �-� �-'�M HD5-=� �-��
&��M a�b�"�E� &�" ���� �.  

���, �R�"� :�S� &" 
�� ���v� � �@�9 c��/ ����<� 3�� `��5� _����� �7 ��� �6     xp�-�� ���-� ,-���� 
����= 
��� &" ��1� 3��� 
��5=" � ���
""�8�� ��\�	 
M �� ���8L�P &" N���� ��'�&��85���� � +"�� +,��
 
��8� 
����.  

 ���*� +	,.�
 :� +"�	 ���;� ��@�9 ��,)BMI(
�
"�
 �    
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 :S472	� 	����,��A 2� 
 ���F��A ����� �1*5 �  
 )����� :��"�&��4	� �"��(  

S4-1 :�0�� ]�	�� 
 ��	� ��A  
�	C�! 	O� �1M� �"��  

 ��	� ��A �1*5 /1R�� 7���� P��� 
 �"�
# ��
A �1*5 P��� �K5  
&�� �/�7 +�'� � ��!� ,/& �� &"�� ��/ %ET� �>� �'	,� �	��&�� ��=� ��� +" &" ��� "�E� 
�8;7 &��� � ��E@ " �7  �-9 � ������ X&�d� �9 
����� �

  -� �& �R�-��� � �/�7 +�'� � ��!� A��*	 � ,/& &" �& &"�� ���/ ��Q� �� � %ET� X��>� 
�'� g<� &" �����J XD=�,� � �7�8L����M X&�d�  X�-E>� �
%�� +,���& .����,�/�&M ,��� ��Q� �� X��>� ,�1� +��]�� �� +,L� c�E/� e�9 ��7,��� �(LC-PUFA) �     �-�R��� ��87���-
�" �����,�-/�&M ,���

,���(DOCA or DHA,c22:6n-3)  %�� +����� ��E@ A��@ %��@�� .  "�-L�� "& %U� �� ���� &�<� �&�"&�� �=M �5U7 &�'9 &" "��� 3�� 
�9 �
	 ,������ A��
 
�"���� �� #�� _&�� 
�"���� ���,�5F7 ,/�E�� &��= ��/ ���� "��� 3�� ?E�� �'�	 �
 &"�� ��/ �� ���! .    ,-/ ,-7��= ID-	 �b� 3�� &"

"��Y &��@ 
�&�*;7 &��5=� &" "���� ?���� K�;	 �� �� �\D=.  
 
  

:S4-2 ��	� ��A c�C +�0�� �C��#  
�>��4   9�1A2	8
A  ��	%	F7��	E 9  ���	� 9�%	?C�  /�5  9�
'� 	O�  C 9����4$� ��� 9/��'�   �Q1?� 9��
A�#  	QO�   ��
	QA �

���C	�  
7	3���� @�*5 ��A0� �"�"��� 
 +��
� ��"C	�    

shahnaz_khaghani@yahoo.com 
   
 �8��2���>�: ����= %�;� j&��2 ��&�" e�� ���1
��,E
 �Ed2 � �� ,/��. &" 0�F1
 3��8��� 
��65�� �� ""�Y � "�,J90 %   
,-� e�-�

?;]	 �'���65�� &" �� ,��� .     ��� ��-� &" ��-
�� e�-d2� 05-F�� 
,/ +����1�� � ,E
 � ��1
 
"�� _&�� ��5���� ,/& %12 �� 
�
"�
 � 
�&��=��/
 �	 %�� 3*;� �5J � ,�5F7 �	���P N��M A���2 3�� �� %EF�50 %��� 0��& e�� ���  &" ,-��
 e�� �& �     f-$� 3�!��-� �-
 ���-J10 % e�-� �& 
M 

�� ,�,L	 �,/�� +��;7 ��& � K���1� ��UF� �0�F1
 "�E;
 �� �5@� j&��2 3�� �
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 ��&�" � 0��� ����� "��� 
"�
 07��� x��p �� ���
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��� H�d� #7�
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S6-3: Branched Chain Amino Acid Metabolism: Requirements in healthy adult men and 
patients with Maple Syrup Urine disease 
Roya Riazi �, Mahroukh Rafii, Joe T.R. Clarke , Linda J. Wykes, Ronald O. Ball*, Paul B. 
Pencharz *  
* Departments of Nutritional Sciences and Paediatrics, University of Toronto, Toronto M5S 
3E2;  
royriazi@yahoo.ca 
 
Objective:Based on evidence from a series of stable isotope studies, the dietary recommendations for 
branched chain amino acids (BCAA), from nitrogen balance studies, are too low. As such the dietary 
requirement for BCAA has been increased in the new dietary reference intake (DRI) report. To date, 
stable isotope studies determined the requirement of leucine and valine individually, but not 
isoleucine. Maple syrup urine disease is an inherited disorder results from defects in the mitochondrial 
multienzyme complex branched chain ketoacid dehydrogenase. 
Materials and Methods: The requirement for total BCAA was determined by the indicator amino 
acid oxidation (IAAO) technique in adult men (n=7) in which L-[1-13C]phenylalanine was used as an 
indicator amino acid (IAA). To reduce the possibility of interactions among the branched chain amino 
acids, we adopted the proportion of BCAA in egg protein. The rate of release of 13CO2  from the 
oxidation of L-[1-13C]phenylalanine (F13CO2) was measured and a two-phase linear regression 
crossover model applied to determine the requirement for total BCAA. Five classical MSUD patients 
were assigned to different intakes of total BCAA, using the indicator amino acid oxidation (IAAO) 
technique. Total BCAA requirement was determined by measuring the oxidation of L-[1-
13C]phenylalanine to 13CO2 (F13CO2). 
 Results: The mean requirement and population safe level (upper limit of 95% CI) of total BCAA 
were 144 mg·kg-1·d-1 and 210 mg·kg-1·d-1, respectively.  
Conclusions: The mean requirement for total BCAA was 45 mg·kg-1·d-1 and the safe level of intake 
(upper 95% confidence interval) was 62 mg·kg-1·d-1.   
Key words: Branched Chain Amino Acid, Requirement ,Maple Syrup Urine disease 
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# 7������ 9�1�A��#
0���� ��A0� @�*5   

Nutrition_Saghafi@yahoo.com 
 �Y,2�@ �� #�P K&,��)PMS( 
��� &" XwD5=� 3��5���/ �� �*� 
���2 �� �� �'���1�� ��w�� �
 ,/�� D5E� 
M �� �&�&�� 3��� &" 
�  �-�  ,��-/ .

A;*� ���=� X�$�$b	 xEp �7����� � �� ���L� #7�
 &" ,����	 �7 �PMS ,�/�� ,�;/�&� . 0�F1
 �L6� �>� �� C���� ,7��/ 3��5��@ ��<��& 3�� &"
 &"PMS %�� . ��" &" 0�F1
 �&�� A;*� �
 �&�p ��mg/day 1200  -�� �� A*�� �� X,� �� A@�,J    ���-L� �"�-E'� �-2�� �"�-�� 
��  �-7 �

PMS �� ""�Y . 3���5�� ��d= &" �5��� K�]�� X����<�B6     ��" �-	 �& 
M H�-d� �-�� �,�&�"&�=�� �����P %�U�
 �� �9 �Ymg/day 100   %-'�
���L� 3�*F	 �7 �PMS ,�U� 
M �� �/�� �Y"�F�� � �� ,���" . H�d� �5E��B6  ��" &"mg/day 500  �� �	w�� ���5L�� �� ��� �" X,�  �-�   ,-���	

""�Y c�'	 � +,���L�P �FJ �F
�	M �� �]�� .0����� A;*� H�d�  ��7��" �	mg/day 483        #7�-
 N-��� � +"�-� 3-;�� �0��-� 
w�-FY&�� &"

,� &" X����� _�E5J� �� "�/ .,/�� 4�U= ��	�;�� ��'�� %�� 3*;� 
M �E��� �v&�2 ,�9 �7 .    �-@ �-�� X�&,-�7���
 A-;*�    ?��-� "�-E'� �-� &"

���L� �7 �PMS "�/ NF
 07 ����� +"�� X����!	 x��p �� "&�" ��;5J� X��>� 3�;7 ��� �%�� .  I�&� �� �-d2 ��S��P 3��& �"���� ,7��/ xEp
 ��5�
 &" �����PPMS %�� &�"&�=�� .
�D����� � 
��U2� ����&" #$� ,���	 ���� ,��� �� +"�5FY X�$�$b	 �7�& �12 ���� �    &" �-'�M �-L6� �->� 0

PMS"��Y K�]�� � .A;*� 3�� ��\�	 �� K�,@� ��5L�� %��<@ �� 
��5� �	 %�� K�w ��5L�� #7�GP �%��'� &" �7"�;� ����� �.  
���*� +	,.�
 : 3���5�� �0�F1
 ��Y,2�@ �� #�P K&,��B6 A;*� ��������� ���Y,��� �0����� � �7����� �  

  



���

  

S6-6 :��C� a���� =��G� �	+	��� P�&C �# ����� c�[ �  
7��"C �"�,  

+��
� ��A0� @�*5 7	3���� 9��A0� 7������ 9�5	1"N� ��A0� 7
�,  
gsotodeh@tums.ac.ir 

 )���	 e�9 ��7,���&"  
���3��& �EF� 
�������&,�7 �7"�]�� �7��Y � �� ,��/.  &" �7,��� 3�� %/�YX���E� � ���@ ��� &�" "����, . %ET� C�E	&�
&�" ���� ,���	 %��\ &" �
 )���	 e�9 ��7,��� �� ��d= �� N1@ �����
 �&�;�� �<= � )���	 e�9 ��7,��� %���&" 3�� ��   
�-L� ,��/ +"�"

%�� +,/. %���&" 3��    � �->� �-5J �-� %�� &�v �� ����F
�� ,��� A*/ �� 
�Y,��
&��6L� �� �7,���     "&�" N-1@ �-���
 �&�-;�� �-���� &" �5Q��-b .
 ���'5�� #�P %�\�= )���	 e�9 ��7,������,�&�". �O�����,��� )���	 ��7������ ���'5�� #�P X��>�� � ,���  -�O����     -�O��5�;��P ,�-�� �� �5��-@�  

�� ,/��. 
�L� X����<� �� �&��F� �� �1	�,�� "�*1;2 �D5=� NE� )���	 e�9 ��7,��� ,7"07 �� �� ,��/.    �-� )���-	 e�9 ��7,��� �
 ���]�M ��
A=�,	 ��1� ^�L� "�*1;2 �� ,��
�  "��� %���&"�'�M �� � 3���F�� �� %���FJ ��& ,���	 "&��8� �>� %���" �<= ��� . "���    &" )���-	 e�-9 ��7,�-��

/�� �5/�" �>� �E1@ ���'Y�� [�� �<= ��& %�� 3*;� ���1� �L� � ����� 0��&�,.      -�O��� ,�-�� )���-	 ��-7������ ���-= V�<��  -�O����� ��  &"
X�5���P �;��'	��� ��7&���	 �<= #����� �� C�E	&� �� ,/��.  
��� &"��� 	 e�9 ��7,��� V�<� #����� �� C�E	&� &" 
�5FP 
�p�� �<= #������ 

�O��5�;��P ,��� )���	 +,L� c�E/�� �,�w� �� K�� �� ,/��. �	 e�9 ��7,��� ,�-/�� �5/�" ^�� �>� ��� &��=��/ A��*	� ,/& ��& %�� 3*;� )�� .
,�&�" 
�F�� %�D� �� �	��U5� X��>� )���	 e�9 ��7,��� c���� c�;]� &" . 
M c���� � �7,��� 3�� %���&" �>� "&�� &" +,/ ��5�
 �*�����5� X����<�

�&�;�� �� �7%�� �&��v 4156� �.  
���*� +	,.�
 : e�9 ��7,���)���	�  �@��2 �E1@ �&�;�� �
�p�� 

 
  

S7 - ����?# \���A 	# +��	1�# �� �8�'	# �����  
 )����� :�8��M ��SC �"��(  

S7-1 :���� 0�� �# 2	�� +�0�� 
 �� ����� �#	�2�� 	� ���� PA�� 
 	� ����?# P�SO
 	# +��	1�# ��  
 +	��H4 �1?� �"��  

# _Z#�A����� 
 �1�� 9��A0� 7��������� 9�
�� ��A0� @�*5 7	3�  
safarianm@mums.ac.ir 

       %-�� A-�1b	 �� ��D-�2 %-��� �&�,-'8� � �-'��Y&� "�*1;2 �UJ +G�� %E@��� ��'L6� &" ��5F� ��J,� 
�&�;�� &" �� ���!	 %��;J �1\� H,7 .
 &" �'��!���& g�b\ 3���	 � ����
 g�b\ �E��b�  �-7���� 3�� 3���	 +��/ 3��5'� �'5�� �"&�" +,��
 3���	 #$� 
�5�&�;�� �� ���= � �"�E'� ?��F	

%�� HD5=� "&�� .  ����-
 g�b\ 0�Q�	 �� &�;�� �7 g�b\ ��5�
 ��� %�� ���P�� e��5�� ��J,� � ��	����	 
�&�;�� &" ��D�2 %��� 
"�" %�" ��
5� � �/&��Y A;b	 �� ���	 �� �5���&"����M ,��� N���� 3���	 � "���� ������ �7����M ,��� ��d6� 4156� �    A-�1b	 �� ���8-L�P &" �&��-v ��7

%/�" ,7��= +,��
 3��	 #$� ��D�2 ,�,/ .  %-�� 
M �� �
�J X����<� �T
� ,���;��� %ET� �� � +"�
 �UJ �& 
���5�� )�w�� ����M ��7,��� �9�Y
 �� #�� 
���� �
5/1 �
 �� K�Y,/�� ��� ���M +�p�6� %�� 3*;� � �5/�,� ��>�	 
�� K�Y�1 .  +,-�7" 
�L� �'/&��Y N��� �Q� ���� "&�� ����
 "&�� &"

 
"�� ���
36 
�� K�Y�1�
 �� ����
�1�
 ��    %-��� 
"�" %-�" �� � ����� �U�� )�w�� N��� %�� 3*;� ����
 %���&" "�E;
 ��J�'� ��� ,�/��
v� 
,/ �	,� � ��D�2""�Y 
�&�;�� ������ %�� .  ��-8���� ��	&��v "���� Xw"��� �
 %�� 3�� �8��L� ������ X����]	 � �L7�GP ��'��&�� �]�5�

,�5F�� ��J,� 
�&�;�� ��7���� .���� 3���	    ��-7��& &" �����-� %��v� ��5�
 � ��5F� X,� � �'�M �&�;�� ������ ��� _��� �� � ���Y�,� X&�d� "����
� ��5F� �� ""�8�� ��\�	 ������ g�b\ X���@ ���E�.  

���*� +	,.�
 :��J ,� 
�&�;�� ����!	 %��v� �����&�  



���

  

S7-2 :����?# P�SO
 	# +��	1�#�� 	
"�'
�"�'� 
 cd �# 2	�� +�0�� 
 2	# 
 ��C� ��	S� gHM �� �� ����� P�	1M P�1��  
�2
��� 	O�'���5 �"��  

0� 7������ 9 ����� 
 �1�A��# _Z#�
�� ��A0� @�*5 7	3���� 9��A  
norouzya@mums.ac.ir 

%�� ����b� %��v� �� 
�&�;�� +G�� ��'5E@��� ���P�� ���,� #6� �� ���!	 ��'5��;J .   XwD5-=� � �-��!	 ^�� �� ���Y�1� �'5E@��� 3�� �1\� H,7
&�;�� &" ������5� �� ,/�� .��p,/�� ������5� XwD5=� VD\� � ���Y�1� ���� ���& ������ A��/ ,��� �� ���!	 %��;J ������ �J .   �-� "�-J _�5��

�'��
�U�� � �'��
�5�� �����&�7 �������5� ��';5F�� 
,/ ���� NE� ����b� %��v� �� 
�&�;�� &" +,�M "��� �� ""�Y .  X��-��!	 �� �]�� ,����� 3��
� ������	�
 �7� &" ���!	 %��'� &" � 0F�����5��BpH 
�= �� "�/ .,��� ��5����7 &" ���!	-,����� 3�� �� �/�� �'5����5*�� � eM ���� ��  VD\� �
 ,/��

%�� ���� "&�� "�J 
�&�;�� �� ���!	 ��'5��;J &" ,��� �'�M X�E> � . �� ���!	 %��;J ���]	 +�& ,���;7 �	w��� �� W��P)  -� �,-�&� ����7"�� +"�& �( �
 �� ���Y�1� ������"�;7 �� +"�U5��overfeeding    %-�� �"&��-� �1;� ��  �� ���!	 �w���� �� ,��1
 � X����*�� �X�5�� ��Q� VD�� 
"�
 ���v� �

"��Y &��@ ���	 "&�� �5F��� �
 ." ��7�&�" ���� �� 
M A=�,	 � �,�&� � �� +"�& ����7" �w���� X�E�
�	 �>� �� �7�Y�     ��& �-� &�-;�� f-��	 �5��-�&
,��� )�w��-%�� 
����� %�;7� �R�J ��� . I�& �" �7 N�
�	 �� � �� +"�& �� �,�&� ���!	 e�65�� 3��S;7)
���;7 ��� (,��� )�w�� �UJ &"-  ��-�
"&�" %�;7� . -'5��;J &" 0�$5F� &�p �� � %2�� �� �
 ,�5F7 ���'5����5*�� 0���5P � 0����� �0�F1
 �X�UF�   �-��!	  �,-�&� � �� +"�& �� �-��!	 �� 

�� ,�&�" �����& #��P �� ���5J� � ,��
 ."&�" ����b� %��v� �� 
�&�;�� �� ���!	 %��;J &" �1\� 
�
&� �� �*� X����� )�w�� . X����� c��)   
��-�2 �-�
,�R���
 ��T�(&" �;'� #$� �,�&� � �� +"�& X&�\ �� X����� ���]	 
���� � c��/ 
��� �   �-���b� %��v� �� 
�&�;�� &" ?��/ j&��2 �� ���Y�1�

"&�" �2��d� )U�	 +�85�" �� �85F��� 
,/ ��w�p � ���& "�J N��M ����1
 "�J ����&�� ,���;7. 
���*� +	,.�
 :��� � ,��� �"��	 ���J,� 
�&�;�� ��� ���!	 %��;J  

  
  

S7-3 :����A ���!� �� �� 7�
� $��'� ���N �	
������ _>� f	
"A� �# +d =��G� 
 +	"C�	1�# �� ��"�# �	1�#  
�"1S� /�?� �"��   

����� 
 �1�A��# _Z#�
�� ��A0� @�*5 7	3���� 9��A0� 7������ 9  
nematym@mums.ac.ir 

T�� 
 �8��2: �� #7�
 � �'5/� %��v� &" �	����!	 I�=�� X,/ �� 
�&�;�� &"���   %-�� +,-/ +,7�L� &�*� X&�\ �� �5���&"  .   �-
 �;-F���*�
X&�\ X����!	 3�� 
M �<���� �� %�� +,L� �5=��/ "���P . �� ,�5BP �� 3���Y28 ����M ,��� �� ,���	 +,�� &" �
 ,/�� ��     +,-/ 4-L
 ��-�=� � "�/

��� H�d� � �'5/� ���b	 �2�� 
�F�� &" �
 %�� �� "�/  .+"�" 
�L� +�D��    
�-�&�7  %-�� +,/PYY3-36   �� �-
+"�& "��M  �-�    �-2�� "�-/
 �	 ��� H�d� #7�
30 %
�F�� &" �� "�/ .�� �b/�5� ��'���&�7 3�� ��� +"�&    &" �-
 ���5-�&�;�� 
�&�-;�� &"      �-��!	 ^�-� �-<= 3��-L�� j�-�� 

�� %�� +,L� ���Y +��,�� ,�/��.  
U
� 
 ���� 	�:  &"10  �� &�;��NOF�  �16 � &�;��+G�� ��'5E@��� #6� &" ��5F )ICU(  � �5/�� 3���Y 
����PYY  ,-/ ���Y +��,�� .  )B-�

 &" X����!	 
M �<���� �
 ���;5J� 0F���*� ��&�� &�Q�� �� ����<� �J��pPYY �>� �'5/� 0�Q�	 ��& �� 3���Y � �� ,/ K�]�� ,�&��Y . �����&� ����
��Y 
���� �,�� ��'���&�7 �� ��� H�d�  X��>� � 3�PYY  ���bE\ %F	�� ,�� � AE@test-breakfast      �85-F*/ &�-9" 
�&�-;�� &"NOF  �


�&�;��  ����
 ���2 )P ��� �J��� A;2 ��coronary artery bypass grafting (CABG)  ,/ K�]��.  
�"!	� 	�:  �	w�� %Q1� � 3���Y �5����P %Q1� +,�7" 
�L� `��5�PYY  ��5F� 
�&�" �p &"A��;	 ��       ��-��� g<-� �-� %-LY��� �-�  +&�" 
�-��P &"

��5F� )��5�
 +��Y &" �'���&�7 3�� %Q1� ���L�( &" "�� 
�5�&�;�� .  �-� �U�� C�E	&� � 3���Y �� �5ET� C�E	&� ����� H�d�PYY  "�" 
�-L�.   `��-5�
test-breakfast  +,�7" 
�L� ���	 A��@ � ����� ,J �� #�� g/�	(significant)  PYY �� ,��    
�&�-;�� &" ��-� H�\NOF    �-� �-F��$� &"

"�" 
�L� �
 "�� ��5�
 +��Y PYY %��" �5/�" #$� 
�&�;�� �� +��Y 3�� &" �'5/� #7�
 &" . %b	 �
 ���&�;�� &"     ���-2 )-P ��-� �-J��� A;2
 ����
)(CABG  ,�"�� �5��Y &��@test-breakfast #7�
 +,�7" 
�L� significant  ��� H�\ �� ,�� 3���Y  �-J��� A;2 �� ,�� 0L/ ��& &"

"�� ��5�
 +��Y �� �F��$� &".  
 ���, �R�"�:  _&"�� e�
�� &" 3���Y �
 ,/ V�<� ��;5J� 3�� _�FJ�"&�" #$� �8���Y. `��5�  A��-/     I"�-Y &" 
��-�� #���-��PYY  &"

W��P �
�5�&�;�� &" ��5F� X,� ��p ����� ,J �� #�� PYY #7�
 � 
�&�;��&"  ,�,/ 3���Y  
�5-�&�;�� &" ��5-F� 
�&�;�� &"   ,-�,� (novel) 
 ��'���&�7 #$� ��;5J� � %���� +"�& �'5/� #7�
&"^ V�<� �& 
�&�;�� +��Y 3�� &" ���d� ����� � �� ,�
  . 

���*� +	,.�
: �'5/� ���5F� 
�&�;�� ��/&��Y ��'���&�7  
  
  
 



�	�

  

S7-4 :�E �� +	E�C �# &"�� +��	1�# ����� P�SO
 �#	�2��  �1�QA 7�
�       @�Q*5 7	3Q���� �QS#	� �	
�	"QC�	1�# �� ��	Q���
 �	C +���� ��	��� �"A��
# =	��F 
 ��A0�86-1385  

��	3� $��o B���+	�p	�*, �*5 9��1?���� ���5 9��	>M ��1M 9��>! /��M���� 9�*��
 ��S�� 9��	J"%� �	��
A 9  
m_zarifyeganeh@yahoo.com 

T�� 
 �8��2 :    �;�-/ +&�" 
�-��P �-	 ���M �� 
�p�� �� D5E� 
�&�;�� ���!	 %��v� �����&� &�Q�� �� ��<$� #7�GP 3��    ��'��5-�&�;�� &" ���-�&"
���& ,/ K�]�� 
��'	 �Y����� � K�
�.  

U
� 
 ���� 	�:   �-��!	 %��v�71        -��	 �;�=,-� c��-�� �-� D5-E� ��-FY&�� &�-;��  ��'-d=�/ fBMI �MAC �AMA �TSF   � 3���-E�M �
��	�	  ����L��P �K�� 3�O	��P   ,�M"�� 24    %-E> � �52��  ����-� 3  ����-L��P  � +��&PG-SGA Ottery’s       +&�" 
�-��P � �-���� ���-�M �-1J�� �-� &"
�;�/ ,/ �����&� ����&" .+"�" K�� �� �7  ��7&����SPSS12  �DFP1 ��'����M �ANOVA   �Wilcoxon ,�,/ �����M .  
�"!	� 	� : +&�" ��p &" z=�/ 3�8���� �
��&"  &" ����;�/��� � ��5��P��5�M ��750 ������� #����� +&�" 
���P �	 +,�� &�;��    H�-d� 3�8��-�� � &�"
%/&" ������� #7�
 �'�M ����� � �'��!� %��� &�". 21 � �� �U��
�&�; +&�" ��p &" ,�,/ X�� 
��&" �� �
 3�8��BMI� MAC   ,-��& �'�M 3���E�M �

���� #7�
  &�")N�	�	 �� :01/0=p �02/0=p  �003/0=p (%/�" . ^�� ,\&" +&�" ��p &" ���!	   z=�-/ _����� �
��&"    �� &�
�-� ��-7100-0 %
�
 "�� ��!5� X�� ���� � %��> �E��$	 �,��& +,�� 
�&�;�� &" +,/ %/�" �L����� ,��& �7 .L��P _��� ������ PG-SGA 80 %   � +,-�� 
�&�-;��100 %

X�� +,/ ���!	 �1=�,� �� �7 ,�5/�" ���� ��.  
�R�"� ���, :X�� "���� &" ���!	^�� 
���� �;�=,� �� "���� � �&�;�� �5��L�P �1J�� &" 
�&�;�� �
��&" ��p &" +,/  3��S;7 � �5=��/�� ^�L�� �� ��7
 %;F@ ���@��  �5L�� ��& � I&��Y +�85�" "�� 3����� �� .   � c�-� ��-1J�� ��5�& &�*� &���� �� �5F� �
�p�� �� D5E� 
�&�;�� &" ���!	 ^�� ,\&" 3�;6	
%��v� %�� X��U5� 
�L	��J . �-��!	 �1=�,� ��;2� H,7 �� �&�;�� z�6L	 �,� &" 
�&�;�� 3�� ���!	 %��v� �����&� 3�������    ��-�8�P � N-���� ��

&" &�;�� ���!	 %��v� �p ,v ��'���&" +&�" %�� �&��v 
�p��.  ���*� +	,.�
: ���!	^�� �
�p�� ����!	 %��v� �����&� 9�;�/ ����&" 
  
  

S8 - 7��
 �	�
�, �����  
 )����� :�N�! �N	M ��R� �"��(  

S8-1 : ���� ��	"�#� +	���� �� ����� P�SO
 �# ��
��1387-1377  
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 �� ����� =	>�>?� �"�"����"�
# ��
A ��A0� @�*5 7	3���� 9���� ����; <�	 
���M �"���� �� )P �
 %�� �� +&�" �
"�
 �� ���"� ��1� �	 � "�/ �� �& ?��� &��F� ,/& ��7M �
 ��1� � �"���� �� �F��$� &" � ,���  �-�    �-� �,-7"

+"�� K�� ,/& I���= +&�" 
���2 �� "�/ .;
 %�;7� 
�&�" 3�� &" ��,� ,/& ,�9�7   �-
 ����-� X�-b���	 � X�"�2 �� �&��F� ��� "&�" ��5  �-�   ,-���	
�&�;�� �L�� �7A*/ �
"�
 
�&�" &" ,/�� ���FY&�� &" 3��� � �� "��Y .+"�" 3��=M xEp ���p �� �7 ��� &" 
���� &��M �
�� �1385   ��-� +��-Y �

9-5  � ���14-10 
�5F�" ��� +��Y +,�&�" �� &" �5L�� �
 ��� �� � ,�/�� N�	�	 �81/7 % �52/9 %,�� +"�" ��d5=� "�= �� �& &�L
 A
 %��;� .
    � �-���� &" +,-/ K�-]�� X�-���<� &��� ��  �	 %�� +,/ 
M �� ��� #7�GP 3�� &" ���&�� "&�� %��;� %��� � +,/ "�� "&��� �� ���	 �� ���  %��-v

 �� ���!	 XD*L� +,��
 �Y��� �2�� �� �
 ���5F�" 
�
"�
 �� ���!	
��M �� "�/ �5=�"�P ,/�� .    �-��� �-� �-����� �-� &�Q�� 3�� ��  �-7  �	�-2Dp� �
    ��7,-1� &�-L
 �� �-��!	 Xw�$� �b��L	 %��'� A��/ &�L
 &" "����8 �9� 10 �11   %��-�  �  �-7  �-5��5��� �SID �irandoc �magiran �

iranmedex ���� 
���P � �E5�� ������ �;12 Xw�$� ��1
 �7��/&�
 ?<$� ��5/& ��1
 �� ��5
" � ,/&� �� �7 ��'��� �1\�� &" �
 fE	�� �1�db	 �
1377  �	1378 ,�5��Y &��@ �]5F� "&�� ,�"�� ���5F�" 
�
"�
 ���!	 %��v� X�2�v�� ���J � +,��& %E> ��  �� +,/ ��9 . Xw�$� ��]5F� ����

  ��]5F� &�	�� �� �F�18�� 
��� �� � ���L� c�v�� ��google  �pubmed    ?-;� &�
�� ����� �1\�� &" �E5�� �;12 Xw�$� ��1
 � ,/ +"�U5��
,�"�Y �&�M .    ,-�"�� �-5=�"�P �� �-��!	 XD*L� %��� 3���	 �� %��v� 4�\�	 �� �2�� �� �
 ���5F�" 
�
"�
 ���!	 %��v� �� fE	�� 3����2 �'�	

,�,/ e�65�� ..$� ��1
 ��1\� X�2�v�� � 3����2 �,�� �5�" �� )P,�,/ I&��Y � A�1b	 ��,�� �$Ep ��� V�/ �� �1\� +��Y #/ &" Xw�  :  
1-�&�;�� ����<= A���2 �7�@��2 �E1@ � 
2-3�O	��P ����� ���!	^�� c��/ 
3-,� %���&" "�E;
 � �	��Y 
4- �@�9 %��v�/�� ���!	 X�"�2 � 
�� ���v� 
5- 3���5�� � VD�� %���&" %��v� �7  
6- �F��$� � ,/& %��v� "&�,��5�� ��b�� ��  

���*� +	,.�
: 
���� �
�
"�
 ����!	 %��v�  



�
�

  

  
  

S8-2 :]1�� T�J� +��	�A2�
 �� �p��; �	�  
����F 7
	� �"��  

 +	���N�� 
 +	���� �"�1� 9��&C� ��2d 7	3����IFSAF  
�5/& &" %�$��� NF
 �� 
���� ��& ���	 �7 �<-� �� 
�&�*/�&� �	 %�� +,/ N���  �/�&� 4156� �       c��-�� H�-d� �-� �& �� �-��J �-	 �R�,-5�� V

A;*� �7,�&���� 
��Y&� �� ���&�
 A���2 
���2 �� �R��� � . ���&�
 �� &�Q��)Nutritional Ergogenic Aids (     �-����� &" �-
 ,�5-F7 �"��-�
�� ��� ����� �� ^�$	&� �/�&� X&�'� ����� � "�*1;2 "�E'� %'� &" �& "�� ������	 � ,���Y � ,�7" �&�" �� +"�U5�� &" 3�8�� ��'	���]� 3���	  �-7 �

I�& � ��]� ��� �7  +"�-;� ���	 ����� ��'1;*� �� #�P �� �5L�� 
�&�*/�&� ���� ��& �	 %�� +,/ �2�� � �/�&� �11;�� 3�� ?��]� f��	 �2��;� �
,��
 �,�P #���Y � . �;12 ����5LP 
�,� � �'1;*� "�=�� � ���& �� H�d� 3�� 3�� &"     �� �&��-F� �-\�d= %-�� �5-/�" +��;7 �� �& �"��� XD���

��&�� �7 A;*� H�d� ����& ��>�	 �
 %�� 
M �� �
�J �7   A-T� �'��-!� ��& �=�� "&�� &" �\�d= ��/�&� "�*1;2 "�E'� �� :   ���,-��"��� ��-'����5��
+"&�M�� � 3�O��
 AT� �"��� �� � ����M ��7,��� ��'��,�F
� �5�M �7 ��7��Y �%�� �'�M �*��������� X��>� �� �	�>i� &��F� .  A-;*� 3-�� �� +�D2  �-7 �

,�/�� �5/�" �& ��]���� "��� � �7�&�" c���� �� �Y"��M AT� �",�5� XD*L� %�� 3*;� �v�2 �	 ,���	 ,��& &" ��� ��]� ����� .   � �-;�7�& "�-E�  ��;v
d� g�b\ ��8�� e�65�� � �L6��>� ����� &" �U*� X�2Dp� %-�� +,/ �"�� 3�� &" 
�&�*/�&� �;Y&"�� N��� ��� H� .    
�-����P #-6� 3-�� &"

AT� ����M ��7,��� c���� A�E@ �� �'�M K���� c���� :+"&�M�� � 3����5�� �3�	 ��&�� �3����&M �7   � &�" �=�-/ �-���M ��7,��� �3���&�B�M �X�	&�B�M ��'�M �
A;*� �� �8�" �=�� � 3���	�1Y �7AT� `��& � : ���&�*�� ,��� )3���5��C ( �����-
�	 �  �-7 ) 3���-5��E(   ���-F��� �0��1-� �)Ginseng (  �&,-�� �

)Ephedra : Ma Huang(     0���M�-
 �3�5��&�-
 �X��5�-� ��-'	����*�� �3�O��-
 �Q10  )Ubiquinone(      �X���	�-� �-F
�&,�7 �-��Y �3�	��-
 �
&�� �K��
 �37M ���& �K������ �X���	�� A�5� �F
�&,�7 ��'����5�� �A �D �K3���5�� � �7A;*� �e +��Y � �7 3���5�� �5��� � /    3-�� �-�  ���-���

A;*� �� ���� 
�&�*/�&� ��M �
 "�*��& �7�R��� ������ ��M � � ,�&�" �R��� � �� �5=�"�P ,/�� +��Y 3�� ��8���� N���� �J��p �� ,���	 �� "�/.  
���*� +	,.�
: A;*� �7�&�*/�&� ������ �
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 ��
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 �� ����� =	>�>?� �"�"��� 9����� 
 ��; �0�� ��	��# 
 ����3"C	�C =	>�>?� 7
�,
�"�
# 

 m39faraji@yahoo.com  
 �2�6� N��M �� 
�&�;�� N1��(SCI) XD�2 A�1b	 � ,�,/ 
�� #7�
 &�9" ����	�� �1J�� &" �� ,��/ .   N-FJ �-� 0F�����5� 
���� 
�&�;�� 3�� &"

#7�
 
��&" c�� � )�� �3� �
,� N�
�	 �e�'5�� ��&" �N��M X,/ � ��&" �� ,��� .156� Xw"��� �'�M 0F�����5� 
���� 3�;6	 ���� "&�" "��� �U
,�5F7 0�$5F� ��� ��5;����
 I�& �� 0F�����5� 
���� ���Y +��,�� �� ,$5�� �3�;6	 ��� �� 3�dd65� �=�� 3*�� .    �-��9 
�,-� +"�-	(FFM) �

 
,� ���1� +"�	(BCM) %J��5�� 0F�����5� � �(RMR)�  ��� �R�����Y �>�(TEF)  -1P��5	 � �G1P�&�P �2�6� 
���E��� � 3���1�� &"   
��-�� �-� �G
%�� 3����� �� �5��R�P �'��	 A��@ .W��P 
�&�;�� 3�� &" N��M ���� ���L� ������5� ��7 %�� ��"�d	 � �E@�5� ��� ��7.  #�-
�� 3��     �-1J�� �-� �-7

#7�
  �������	�
  ��� ��U	� �������M ,5�� .%�w�� 3�O	��P �� �'�M ���� ������	�
 �1J�� &" .�=�� g/Kg BW 5/1 �& ���
 ��   �-
 ,�,$5�� � ,���"
?�" � +,/ +,�F
� %��'� �� 
M ���v� �� %���&" �� +,2 ��� �""�Yg/Kg BW 2    �-� ����5-�" %'� 3�O	��P �5�� ��@�� 
���� #����� N��� �&

"�� ^�$� �� C�E	&� &" � +,��&� �	�� ���	 �� ,���" ."�� 
M �� )P �������M ��� "&�� �� "�/ ;7 �w�;�� �
�� &�;�� ��'5/� � %����� #����� �� +��  ,-/�� . &"

�� #����� �� 
��� �p &�L� �1;� �� �,� X��<= �=�� �E1@ ��'�&�;�� �%���" �w�� 
�=- � �@��2 �FU�	 �0=�   %-��U2 �h��"&" �5��P ��7   ��-7
��� � �&�&"� �&�]� �&�&"� ��7 � ,'	 �,��M &" �& �� �5�D� 
�p�� ��*/� �� �=��,� �� ,�
 .       ,-��� 3���-P �-� �-;
 �� `-1� "��-�� &" ����� �� ����

 �'�M 
�� �
 "�/ 0�Q�	 �&�p15-10 %+,�� 
�� �� �5;
  �'�M 
�� �
 "�/ 0�Q�	 �&�p ,��� 3���P �� 
"�Y �� `1� "���� &" � ,/�� ��20-15 %  �-5;

+,�� 
�� �� 
��	 
�&�" &" ,/�� ��  
���� �L6������ ����� �� �� 3���P �� 
"�Y �� `1� "���� �23      ���-� � 
,-� 
�� K�Y�-1�
 �-7 ���� �� ����
 �1�


 3���P �� �;
 �� `1� "����28 �1�
 %�� �����& 
,� 
�� K�Y�1�
 �7 ���� �� �&�
.     
�&�-;�� 3-�� &" ���-
 
���� �� ����� �E�� � X����� 35=�� 07���
%�� ������. ��  3�� I�&� � %�;7� �� ���	������ "���� �� +��Y &�*�  %���,� �� ���Y � g�b\ ,��"��  �� �-��!	 %�D� ��5�
 � #��P ������&� &"

%�� �&��v &��F� �'�M.  
���*� +	,.�
 :
���E��� ��� ���!	 ��7����  
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S8-4 :�1�N ��*S� +	���� �� ����� <O
- �"��M 
��	"��� `���� �"��  

?� �"�"��� 9�� ����� =	>�>?� 7
�,�"�
# ��
A ��A0� @�*5 7	3���� 9���� �p��; <�	84 
 �� ����� =	>�> 
 ��� �� ��� %F�� %�" &" 
���� &" ��1�� 
�
"�
 "�,�	 �� �$�@" &��M1981  0
 %�" +,b5� Xw��� &" �
 ,/ �5UY10  z$� �2�� �� h"�
 
��1��

,�&�9" 3��� .�
 �� 
�S;7 ���� ��1�� h"�
 �� ���� N���� ���!	%�� �&��v ���� �%�&,�	 h" . �=�� ���� 0
 %�" N���� ���!	 ?@�� &"
5/�" ����� �� #$� ����	�� #7�
 �� %���1�� %��L�P �� ���8L�P &" %�� 3*;� ��8�" �=�� &" � %�� �$� A��2 3��5;'� ���1�� 
�
"�
 �� ,/�� �

)������5� �"��&"�� z��$� �8�" � �&��5
 A��� &" �DT� .(���<�           c��-�� �-� D5-�� ,�5-F� +G-�� �-� �-;� ��=�-	 �-� D5-E� 
�
"�
 �
 ,�� +"�" 
�L� X�
�85U/M �7     ,-�� �5��-@ +�-	�
 � 
�� ���-v� ��-��� 0
 ����= 0
 ���!� "��� %���&" "�E;
 
�S;7 ��� ���!	 � .     �-� �� �-��!	 XwD5-=� �� �-=��

 
,��&�= �� 
"&�= XD*L�),��� �?1� �
,�*� XD*L� ,������� I���P � 
 (,�p���� .��&�� �7  ,-�� +"�" 
�L� �5��L�P ��7&�L
 &" +,/ K�]�� �
,�E������ �� ���!	 ��'5E@��� �<= j��� &" ��1�� 
������� � 
�
"�
 �
 .   4-156� X�-�&" c��/ "��� �� 
���� �1;� �� ����	 ��J &" ��7&�L
 &"

 3�� �
�
"�
 +G�� �� � ����� A
 
��� &" ���!	i��	 ���� ?v� �� "�/ .      � 
�-
"�
 &" �� �-��!	 ��-7"�E;
 %-��=� � c��-/ "&�M�� ��'�&��/"

�,�9 �" �,�&�" X����� "&�,��5�� �]�� 3	 ��'���Y +��,�� �� �
 ��,� ��'����	�� �<��� �� ��1�� 
������� �� "�/ .  

K�1�� ��� X�*� �� ���	 �� �� �
 &" ���!	 ?v� �����&� �w�� �
 "�/     � "&�" ����-� �-� %-�;7� 
�-L�� �� �� ���!	 ��'5E@��� K�]�� ���� ��1�� 
�
"
 "&��� �� �&��F� &" +G�� +��Y 3�� &" ��]�� 3	 +G�� �� �`��& ��'/�& �����>)��E@ A��@ %b\ �� 0
 %�" ( ��'/�& �� +"�U5�� �� ��� %F�� ���P K�]��

%�� ���� �\�= .  
���*� +	,.�
 :
 ����!	 %��v����1�� �
�
"�  
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!�1E	 ��	N�HC�9 �	1* �%
h9 �L8A
 ��	"C
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 ��; �0�� ��	��# 9 ��
A ��A0� @�*5 7	3���� 9���� ����; <�	84 
 �� ����� =	>�>?� �"�"���
�"�
#  

T�� 
 �8��2: ���� �
 �]�M �� �7+,2� 
��� +,��
 3���	 ?���� 3��5;'� �� _&�,� � �7&�;/ �� 
����M #��" � ��      "�-�� H�-d� �-� �-��	 �� � ,��&
!���� � I�&� 0
 XD$�	+,2� 
��� &" �� �7 H,7 �� �v�J ����<� �
��M � ����� &" 
����M #��" "�*1;2 � �'7�Y,�" %=��/H�d� ����bE\   
�-��

���� %��v� � +,2� �7 _&�,� � ��� &"1385 %��Y K�]�� .  
U
� 
 ���� 	� : �����<� H�,7� �� ��5E� ���Y ���;� _��� �� � %��Y K�]�� �U�
 I�& �� �v�J #7�GP240  �� ���M #��"12    ���-;�7�& �-�&,�

 �$<��4 ,�,/ e�65�� 
��'	 �'/ I&��P � I���M.  �� A;5L� ���,�� X��1;2 �����24  �
 "�� �7��Y �b� �F1� "�,�	 �� �� �710-8   �-7 � �U�
 �F1�60 ,���]�� ��p �� �$�@". %/�""�� ��1
 �)B� �7 5�
 �	�\ A��� �� � ?�& ���;5J� z@��� ��F��$� )P � ����&��Y ,
 ��  ���]	 � �,�� �5�"

,/ A�1b	 �.  
�"!	� 	�: �8���Y � 4�v 
"�
 H�p�� �& +,2� 
��� H�d� A��" 
����M #��" �� �;�� �� #�� �� ,�5F��" . ���
 
��5=" �� �;�� "�,J +,2� 
���

"�� ��
� ���,��� �+��� 
��FP �� �"�,�	 � ��/ � �9�1
 .��� 
����M #��" �T
� ��&,� &" �& ���� " %��-v� 
��M �� �;�� �� #�� � �&��v   �& �-���
,� �	 f��5� �� ,�5F��" .�
�&�= �
 ,�5/�" &�'(� 
����M #��" �� �;�� �� #�� �7%�� ��!� ��� � �5/�,'� ��� �
��Y ��5/�,� c��	 ���� �.  

���, �R�"� :
���� �
����M #��" +,2� 
��� e�1<��� ��8�� �� ���	 �� ���� %��v� �7" �7       �-� ����-� "��-� �-� 
�-�M ���5�" #����� &�Q�� ��
&�;/ �� 
����M #��" ����� ��7&�5�& ���!	 %'� &" 0'� ���Y ��� ���!	 I�&� �� "�& .  

���*� +	,.�
 : �
�����+,2� 
��� �
�;5� �7��Y �b� ����� �  
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"�%��� �# ��
��$*"Z� �	 
�2	�� ��� /��M ��1C 9��	1M� �R��F  

���� ����; <�	84 
 �� ����� =	>�>?� �"�"���- ����� @�*5 7������- �"�
# ��
A ��A0� @�*5 7	3����  
khrahmani_2005@yahoo.com 

�� +G�� %�;7� �� 
�,�;��� &" �� ���!	 %E@��� %�� &�"&�=�� . �,-�P ���� ��;]	 X&�d� 
�,�;��� &" �� ���!	 XD*L� ���p �� ����  �-�   �� � ,-�

       � +,-/ �-���� � +"����-= &" 
�-�M �,-�M&�
�� N-��� XD*-L� 3�;7 � %�� �5L�� 
�&�" 3�� &" ���!	 �� fE	�� 3��� ��'�&�;�� c��/ �8�" H�p 

��Y ����&" ����7 �p���� ��'�&�;�� 3��S;7"&�� ����� � +"����= �� �& �� ��      �2�-;5�� �"�-d5@� &�-� #7�-
 � 0��� ���P �� ���5�" ���� ��� ,�

+"����= �7 %E@��� �� ���� �����  � �7
�&�" 3�� &" �� +G�� �� ���!	 � ��    4-156� ��7&�-L
 &" �� ���!	 ��'5E@��� ��&�� ���$� 3�� �� H,7 � ,/��

 N���� "�'�L�P %��'� &" � %-�� 
���� &" 
�,�;��� �� ���!	 %E@��� ������ � ���� %'� .   
�-L� X�-$�$b	 `��-5�  �-�      �-
��� A�-��P I��-�M ,-7"
e�Fb� 
�,�;��� �� ���!	 ��'5E@��� �R�&� &" �,�1
 X�*� �� �*� ,�&�" +,'�� �& %���OF� 3�� �
 ���dd65� � �&�,'8� ��  "�-/ .   �-��!	 %-E@���

;��� �&�,'8� �
��� &" ��     �&�,-'8� �-
��� %=��-/ �-�� � ����� �7 
�,�;��� �� ���!	 %��v� ��&�� "&�� &" �� ����� X�$�$b	 ��'	 A��/ 
�,�
    ��-� �-� fE	�-� 3�-dd65� � 3�E@��� X&�'� � �7�YM ��� � ������ ��7&�
 �������� &�5=�� �+,/ �R�&� X��,= X�@ � 4�v C�$� 3���	 � 
��M �,�;

%�� .  
���*� +	,.�
: �
�,�;��� ��� ���!	 %E@��  

  
  

S9 - 7��
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S9-1 :/�p2	� 2� ]4	M �"��2 �	S! �	���"e� 	�����; <�	84 �� 	
�d ��#�	� 
 +�F �	�! �,�8�	� P�*#	% 	# ��A �  
��&C B�����C 9��	�M� 	O��1?� 9�HC�� 	O� 9 	� 
 9��O� ����M�� ��C�� ���� �*5  

�1�A��# =	>�>?� 0��� 
 +��
� 7	3���� B"��C��# �C�8
� 7������ ����; <�	84 �C�8
� 
 @�*5 7
�,-+��
� 7	3���� L�0�!��#  
  �� �-��P ��-!� "��� �� #�� �\��= ��&�" �
 ,�5F7 �"��� ?@�� &" ������ "��� �� A\�J �*������� ���� X�E�
�	  �-�    -� ���-� � ,�-/��  
�-F�� 
,

,�&�" ��� ����&" %�\�= .,�;�,7 ��7��� &" X�E�
�	 3�� �� ����� ?���\ 
�$$b� �v�J ��J &"    +"�U5-�� %�D-� 
"�� w�� &�Q�� �� �
 ���7��� � 
�� +�'� �,��/ �� ,���Y .
,� ��������� �� �\�= c�� "�*1;2 #����� �� � �&�;�� �� D5�� �F�& #7�
 &�Q�� �� �7��� 3��   �-5��Y &��@ +"�U5�� "&��
,�� .�*� A�U��� � +�$��� X&�\ �� �������� ���� X�E�
�	 ��&�" �
 ����� "��� �� �� 3�O	��P �,/�� �7   3�R��-
 ��-d= �-� � ��/ �  �-7 %-�� 
M  � .


�L� X�$�$b	 �� 3�R��
 �
 ,7" �7�@ �� ��7,�5BP �1;� �� �5F�� ���� ��7,�5BP �� �&��F� ��� #�P ��/ �  ,�5-F7  
�-= &�L� �Y,�7�
 %�1� .  3-��
3�R��
 &" ���� ��� X&�d� �7,�5BP �7%����� �� �,�5BP X��<@ �� z@�� ����O	��P 3;v �
  ,�&�" "��� ��/  � �7A�,E	 �",�5� �5F�� �  �-�  ,��-/ .

 0���MACE %��� &" �
 �7
�= &�L� ��5�
 �1\� A��2 "&�" "��� 
,� 4156� � �� ,/�� . ��7,�5BP 3�� ���� +�8��� ��/ 3�R��
 ����&,�7 �� A\�J
�5��Y 0���M 3�� %����� ��1� � +"�
 &�'� �& 0���M �� "�/ .�E1@ ��7&�;�� � 
�= &�L� �v&�2 
"��w�� �� ���	 ��-     &" 
�-= &�-L� �� A-\�J �@��2

�
 ���&�,�7�� A\�J ��7,�5BP �'�M 
���w���� &" �
 ����� "��� �� +"�U5�� �&�L
"���� 
�= &�L� #7�
 %�1��@ �� 3�R� ��   �-� �E���� AJ +�& ,/��
��5�� ��7�&�" H�d� #7�
 � "���� 
�= &�L� ��5�
 &�Q�� �� ,/��.  

���*� +	,.�
 : 0���M � 
�= &�L� ��5F�� ���� ��7,�5BP �3�R��
ACE    
  
  

S9-2 :	
�'	[ 
 	�2���� B�[ 9��3*15 �	���;  
�*�*N /�M r�8
�  

?� ��C���2�
	�� �	
N =��2
 �2�
	�� �C�8
�
 �8! =	>�>  
hasan_jalily@yahoo.com 

&��	 ��&�" ��81;2 ��7��� ,�9 �74� � �+"�� ",�5���  &�<��1
 �� w�db� �& �'�M 
��	�	 6� 
����� �
 %F��"�L �& ��0� ����� ��7��� �� %EF� �
���5 �� X��>� ��&�",�U  +,/ X�E>���,�/�� ��5L .��� ��"��� AJ �� ���- �D��5� ��  ��'5\�� � �'L��9 
��	�P� ��L3� �	 �& �7����� "�-;� 0 .  
�,-�

 �
 �����p M�� �9,��� �3� � X��>� "����U� +"�;� ��;2� �& "�= , �F
 �9 &"��   X��>� ��&�"�� � �5L �� ,�5F7 ��5;
 . �����&" �� �3�   -� �-��$��� 
�� &�� 3;v "�/�� � ,��"�� X��>�3�  V�p �� ��7�,� c���"+�Y, �7�� L	 ��d= &"�6&� z�E	 C���D� 3�5 �	 ��
��� X�E��  "&�-� g<� X�E>� �

��� ,��"�� X��>� ��;2� ���� ��3� �
�� ��7��� c���� ��� "��� ��7"&�,��5�� 
"����    � H�-d� &" ���-� �-�7�� ���81;2 3-�  �-�+"&�M  �-7 �-	 ��>� � 3-� 
� ?���� "�d5@� &" Xw�db� b	 #$� +�=w���$� &" X�$3� ���&�� "&�� �����  &��@��Y". ���*� +	,.�
:  ���Y A;2 ��7���   



���

  

S9-4 :L����#
�� �81�� �#	�2�� 	�  
��HSN ���
�� 
 �1����#� ��	#d s	� B��� �"��  

8
� 7����
�� 
 0��� �M�
 ��&C� ��2d 7	3����t��� �M�
 ��&C� ��2d 7	3���� 
 �2
�	�� �	
N �C�  
��	�����P %L
 �7 0F���Y&���*�� �� +,�� ��7 ��& I�5FY �
����� X��J %�U�
 "�E'� &�Q�� �� �'�M H�d� �
 ,�5F7 �7 %�� �5��� 
���� .   �-� K�-8;7

��Y &��@ ���	 "&�� &��F� ��� �'�M ��;�� �+G����� Xw�db� 3�� H�d� #�����%�� �5 .0F���Y&���*�� ���*1� ������/ C�E	&� 3�� &" K,@ 3����   ��-7
%�� ��&�� "&�� ��	�����P .
���M K�]�� �
����� � ��	�����P 0F���Y&���*�� #�*���� �� ���	 ��   ��-7invitro  �invivo     X�-E>� ���-� �",-�5�
%�� ������ ��	�����P ��;�� .
���M 3�� �1;��� �� �7 �� �� 
��	%��U2 � �����&�;�� ������	 ��& 
� "��� �����   �-5�M %-���$� ��7    
�-*�� � �*�	�-��

         0��-�M � 0-� ,-���	 ���-���	 �-�&�� �+"�& ���-� &�-1���*�� �-� �-'�M �$�� ��$5��       %-����� ���-��&� � 
�-���� ���-� h�-��<= ��-7    �*�����-5� ��-7
0F���Y&���*�� "�
 +&�/� ��	�����P ��7 .� &" ��J �7 &" 0-F���Y&���*�� �� +�D2 ,��� ��	�����P ��db� �� ��;�� �����&     
�-���� X��-\�d= ��-7

   "�" &��-@ �-��	 "&�-� ��� �& +,��
 H�d� .  0-F���Y&���*�� �� �-���   �&�-;�� ��-7           �-�;�� a�-b� �-� &�Y��-� "��-�� &" �-'�	 � +"�-� N-1p %-\�� ���
)Immunocompromise (�� �&�;�� "�]�� ,��
 . �& 3�� ���,� +�����     3-�� �-�;�� �-	 +,/ �J��p ��;�� z$� �� �"���� �� N���5� �����J ��7


M �� Xw�db� �� �5�" ,��� ,���	 �� �7.  
���*� +	,.�
 :�5F�� ��;�� ,��	�����P ,�5�M %���$�  �*�	��� 

  
  

S9-5 :�'�8��.<�	84 �� +d �	���#�	�
 /��!�"�6 ��'�� �  

�#d 0�
�� 9��	�"Z# ���2�!�C	�5 ���
� 9�hd �8�  

  
��� 
 ��; ��"8� ��	3��	�2d =	>�>?� 0��� 
 =	>�>?� 
 @�*5 �M�
 ��&C� ��2d 7	3���� ��	3��	�2d <1"R�  
Msc.farzanehbakhtiary@yahoo.com 

�9�Y� %�� ��/ &" "���� 3�O	��P�*�1Y 3����5
w    ,-���	 �-��9 
�,-� ��/ � ���P eM �� %��\ &" � "&�" "��� ��� �U<� � �/� � ���� &"  �-�  "�-/ .
  %-�� �-���*�� ,v %����� ��&�" �  "&�" �5���( �� 37M 
�� �" �� ��d	� ���� �"��� �E�
�	 A�� 3����5
w .     3����-5
w �-���*�� ,-v %-�����

%�� 3�O	��P �,�� X&�\ � N�
�	 �� C���� .@�,��� ��1� g<� �� 3����5
w �
 �5 �� ���Y�1� ��5
�� ,/& �� "�/ ��  ,-�
 .   �-\�= ��-7&�5
��
"�,b� ��/ �� �����,� �� ,�� �& 3����5
w "�*1;2 �� ,�
 .      �& 3����-5
w ��-*��� 
�;5=�-� �-��!	 � 
,-/ +&�	��" �F�& 3�O	��P �����,� f���/

"�]�� �� ,�
 .��FJ +,/ �����,� 3����5
w"&�" ����O	��P ��  ���Y �>� &" ��P&�� 
,/��� � N�
�	 ���!	 �� ��w�� %� .  A-�E@ �� �<�b� f���/pH  �
 X��5�� %�&"�� %EF� � w�� 37M � X�UF� �� 0�F1
 #����� /    #7�-
 �-��Fb� &�,-$� �-� �& 3����5
w ����*�� ,v %����� � X����*��  �-�  ,-7" .

�E� ?���� �� ��/ 3����5
w H�d� 
���� �� �73  �75  �50 mg/day  %�� ���� "���� � 
������� � 
�
"�
 &" .   � ��-� 3;]�� �Q� �� ��/ 3����5
w
 �*���M �&�"GRAS  
���� �� +"�U5�� ��]� � %��2/65 mg/kg  A;���&�5�" x��<� �& ��Y %/�Y &"FDA  �&��23  �E5
�2001 "&�" .  

���*� +	,.�
: ,v %�\�= �3����5
w ����*��  
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S10- ���# P�'	S! 
 ����� 9��;  
 )����� :2�
	�� �*5 ��C �"��(  

S10-1 :����A�� �A2�
 �	�  
2�
	�� �*5 ��C �"��  

+��
� ��A0� @�*5 7	3���� 9PA��
# 7������ 9�1�A��# 
 ����� 7
�,  
#����� 
,� ���" ����� XD�2 &" ����� H�d� �� � �/�&� %����� �p &" �� � � ,���       #���-�� �& ��-2 ?-�" 
��-�� ���-v� X&��-J ?-�" ���� 
, 

�� ,7" .%����5*�� �=�� ���2 ?�" �� 
���;7 �7 ?�" 
,� �� 0�,� +G�� �� �� ,�"�Y .     
M &�,-$� �-
 ���-�� 3*�-� �%�� x�@& ����� ���" ��2 �9�Y�
�,/�� "��� �� ,�L�,�� �� +&�9 0�,� ����8��� ���� %F��� .	 �� eM _��� 3�� ��        � +"�-E� I�&� 3�-J &" &�-
 I�&� ��-7���� +,-��
 3���-	 ���-'�

I�&� 3�J &" ���d� X����� ��  ,�@ #7�
 ���M 0
 �
,� ���" #����� ��Q� �85F= ���� &" �>�� A���2 �=�� &�'� H,7 �� �	�E�
�	 ��&�" %F���
%����5*�� � eM �"��	 K,2 � ��D�2 
��*�1Y ��16	 �
�= �7 ,/�� .� "�,J &"��,�/�� #�P 
�@ 0� �7    H�-d� &���-� �-� I�&� 3�J H�d� ���� ��

,/ �v�2 .+"&�M�� 3�� +����� �7 ��,�/�� �&�]	 K�� �� �7,�&�"&�=�� �� +"�5FY c��	 �� �/�&� � .+"&�M�� 3�� �7    � �-��� A*-/ �� X�&,�7���
 ��&�"
 
���� �� 3��5F
"�5��� "&��� �=�� &" � ,�&�
�� �"9-6 ,\&" �� ,�/�� .
M �� �&��F� �X�&,�7���
 �� +�D2 �7 %����5*�� ��&�" �7   �0�,-� �-�Q� ��

�v�2 H�d� &���� �� �� +���  0�p �� "&��� N1�� &" � +"�� �UF� � �1
 �0���5P �� ,��/ .�/�&� ��,�/�� �� 
���w���� ��     +,-��
 3���-	 %-F���
,/�� ��� X��\�d=:  

1- /�� ���� �& &�
 I�&� A��;	,7" #����� +"&�M�� �&��5=� 
,�.  
2- ""�Y N��� �& ?��� ?��� e��. 
3- ,/�� &�
 I�&� "�*1;2 "�E'� � �/�&� 
��	 #����� &�Q�� �� �	�E�
�	 ��&�". 
4-W��P �7,��;� 0�Q�	 �& ��,� %����� �� ���������� �. 
5- ,�
 ?��F	 �& eM ���=~ �������  . 

���*� +	,.�
:  ��/�&� ��,�/��%����5*�� �7  
  
  

S10-2 :��4�� 	�U2�
 2� �� 
 /�M 9]�% �� ����� �  
����F 7
	� �"�� 

 +	���N�� 
 +	���� �"�1� 9��&C� ��2d 7	3����IFSAF  
�� ��\�	 
�&�*/�&� �� 3��;	 �� �$��F� �� AE@ ��7��& &"      ,-�7" #���-�� �& X�&,-�7���
 H�-d� �XD-�2 
��*�1Y +��=~ #����� &�Q�� �� "�/ .

,�*� "�]�� 
�&�*/�&� ���� �	D*L� ��*��������� �Q� �� ,��� �I�&� �� AE@ ���� .�� ,�	&�E2 XD*L� 3�� :+,�� ���8�� � "&" �" �WU� . AE@ ����
,�
 3���	 �& �� ����& %��v& � ,/�� &�*/�&� �@D2 "&�� ,��� ��$��F� �� .�� ��\�	 ��7 �
 "�/ \�= ���� �$��F� �� AE@ +�Y   A-�;b	 &�*-/�&� �� �

"�L� .�� � ,�,� ��7��� H�d� �� � ,/�� +,/ H�d� 
�&�*/�&� f��	 �DE@ ,��� ��$��F� �� AE@ ����      "�-/ �&�""�-= �X�$��-F� K�-8�7 ��-/M .  ��-��
,��
 "�]�� ��'�� � "&" �" �WU� A�E@�� �/&��Y XD*L� � ,�/�� �5/�,� �&�Y��� 
,� �� �7��� 3�� %�� 3*;� .p &"I�&� ��   �� �-5;
 �
 ���760 

�� ��p �$�@" �� %��U
 �+"�� eM H�d� �,�L
 �� 3���	 �& �/�&� %����� ���� K�w ����� �XD�2 
��*�1Y ���=~ f���/ 3�� &" ���� ,�
   � ,-�

%F�� ��&�= ,�@ H�d� �� ����� .%����� &"  �� �5L�� �
 �/�&� ��760 �� ��p �$�@" � �� %�� �5'� �,�L
   ���-�� "&�-� ����� 3���	 �� �;
 &�Q�

"�/ H�d� ��1b� A*/ �� ,�@ �&�,$� .��1b� %����� &" �
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S12-1: Home use of vegetable oils, markers of systemic inflammation and endothelial 
dysfunction among women 
 
Ahmad Esmaillzadeh, Leila Azadbakht  
Department of Nutrition, School of Public Health, Isfahan University of Medical Sciences, 
Isfahan, Iran; Food Security and Nutrition Research Center, Isfahan University of Medical 
Sciences, Isfahan, Iran 
 
Objective: Most knowledge surrounding adverse health effects of trans fats has mainly been derived 
from studies done in western populations of European or American origins and few data are available 
in this regard in the understudied region of Middle-East. The aim of this study is to assess the 
association between consumption of partially hydrogenated vegetable oils (PHVOs) and non-HVOs 
and circulating levels of inflammatory markers among Tehrani women aged 40-60 y. 
Materiails and Methods: Usual dietary intakes were assessed using a food frequency questionnaire 
among 486 apparently healthy women. PHVOs (commonly used for cooking in Iran) were considered 
as PHVOs category. Sunflower oil, corn oil, canola oil, soybean oil and olive oil were defined as non-
HVOs category. Anthropometric measurements were made and fasting blood samples were taken for 
measuring inflammatory markers. 
Results: The energy-adjusted daily intakes of PHVOs and non-HVOs were 23±11 and 22±10 g/d, 
respectively. After control for potential confounders, those in top quintile of PHVOs intake had higher 
plasma levels of CRP (percent difference from bottom quintile: 45%, Ptrend<0.01), TNF-� (66%, 
Ptrend<0.01), IL-6 (72%, Ptrend<0.05) and sICAM-1 (22%, Ptrend<0.01) as compared to those in the 
lowest quintile. In contrast, higher consumption of non-HVOs was associated with lower circulating 
levels of CRP (percent difference between top and bottom quintiles: -23%, Ptrend=0.05), TNF-� (-29%, 
Ptrend<0.01), SAA (-24%, Ptrend<0.01), sICAM-1 (-19%, Ptrend<0.05). Adjustment for body mass index, 
fasting plasma glucose and lipid profiles slightly attenuated the associations in some cases.  
Conclusion: Higher intakes of PHVOs are associated with elevated levels of inflammatory 
biomarkers, while higher intakes of non-HVOs are associated with lower plasma levels of these 
biomarkers. �
Key words:�vegetable oils, systemic inflammation, endothelial dysfunction  
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S12-2: Lipids: depression and suicide 
 
Sepideh Jabbari 
Young Researchers Club, Avicenna Research Institute, Shahid Beheshti University, Evin, 
Tehran, Iran 
jabbari487@yahoo.com 
 
Brain membranes have a very high content in essential polyunsaturated fatty acids for which they 
depend on alimentation. Any dietary lack of essential polyunsaturated fatty acids has consequences on 
cerebral development, modifying the activity of enzymes of the cerebral membranes and decreasing 
efficiency in learning tasks. Studies present that Low levels of docosahexaenoic acid, a 
polyunsaturated fatty acid, and elevated ratios of omega-6/omega-3 fatty acids are associated with 
major depression and, possibly, suicidal behavior. Predicting risk of future suicidal behaviors by 
essential fatty acid status merits examination. In major depression, all studies revealed a significant 
decrease of the polyunsaturated omega 3 fatty acids and/or an increase of the omega 6/omega 3 ratio 
in plasma and/or in the membranes of the red blood cells. In addition, two studies found a higher 
severity of depression when the level of polyunsaturated omega 3 fatty acids or the ratio omega 
3/omega 6 was low. Parallel to these modifications, other biochemical perturbations have been 
reported in major depression, particularly an activation of the inflammatory response system, resulting 
in an increase of the pro-inflammatory cytokines (interleukins: IL-1b, IL-6 and interferon g) and 
eicosanoids (among others, prostaglandin E2) in the blood and the CSF of depressed patients. These 
substances cause a peroxidation and, consequently a catabolism of membrane phospholipids, among 
others those containing polyunsaturated fatty acids. The cytokines and eicosanoids derive from 
polyunsaturated fatty acids and have opposite physiological functions according to their omega 3 or 
omega 6 precursors. Polyunsaturated fatty acids could play a role in the pathogenesis and/or the 
treatment of depression. 
Key words: Omega 3, Omega 6, Essential polyunsaturated fatty acids, Depression, suicide 
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