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��� ��Rhus coriaria�� &L7��� 2�r.?���;���7�

^Sapindales_���� &L1	� �.<?^Anacardiaceae_ !7�N ��L�8�E��5�T��7

�� ��4<S���6B� �����4<1:� �<@��4<�� ���d� E��0��? ��L�8� O��M� E����� �� ����

�;�\.7�4s� ����4<1:� 4���������1<�/�R<���� ����?�4s ^j, � N_�2����G.H�

�I�.L1�:�;��<��A��:�iQ���T��7�=4��������^h�N_�t�.uL7��V<a?�.	��<�/

��4#.1<�/� E.?� �I�.L1�:� I�?�?� ;��<�� A��:� iQ��� �<�� T��7� ��<�� 2�� �4�

LDL-C������������4<1:���L�8�!<B.v�A#��B���^-� N_�.�#��E��������qW�

��� 4����� ���4<1:�� �L�8� .U�� &:� �<�� =�d� �.d� 40������ .��.:� T�.� o�1"��� iQ

���� T�.� E.#3	w�(�� A��:� �� ��L:6	� x��?� ����� �Y<�L1<7� E����#.�

�4�������;�M�;�#.Q���"���V<0c�������@�.L1�:.R#���E����/.M^$ �,%�N_���

�2��E4#4Q�E����L:�B�A>�� ��#4d�E����L:�B�.����6�.<M��E���I�7�=�><>'?
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�V<a?�.	�R<@�	8�E��5B-100 �����y������#��;����&��I�.L1�:��d���;��0�&�

4����4��&LM�0��N�E���V<a?�.	�R<@��E���V<a?�.	�R<@�z�����������2�
�.?8VLDL�

� LDL�� IDL40�������^$*�N_;]�0#."<B������&:�!7��[�./����V<a?�.	��<�/

40:� ��� !<@�WB� �d�.� �� �LB��� i<78� &�� E��>W��� {7�	� �5�.�.����4>�� V<�
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��� T�.�|�">��� ;�<7�.(<@�.	�iQ��� ;]�0#."<B� �2�"��.?�A>�� .���E��� �'�

�y������#���4#��i<78�!:6	�x��?�Y#.'?���������@��7��/40"1���<p0?���

^$j�N_��

��L:�B�!(����E2��� ��]�"��.?� ��� ��������A>��&:�!7��E��>W���V<a?�.	

40�<��N0���;����=�W@�Z���L:�B�o�"?����4������L@��E��.L����	����!(� CRP�� 

IL6����#]�@�#�<B�?�	� o�"?��� �40��� ;���� &:�!7����@�.L1�:.R<�� ;����<�� ��

!7��;����<��V#��������8�N��L1<7�}��Q��V<��o�"?����40���;����������/�V<0c��

� E��>W��^�� ;]�0#."<B�!(�� ��L:�B� _� Y<L<@�0#."<B� E����L:�B� �t-PA)���

(PAI-1�2�.��7��.?8�� �!7�^$h_�N��

��L:�B�V#40�������
�<�?�4�8.��.U�����)��E���
�<�����&��./����4������

� .<1�� I6LM�� ;8� ���� V#.L���� ���/NO�eNOS��A��:� ����� &:� !7�

�;�<����!<@�WB(Endothelial Nitric Oxide Synthase, eNOS)� ��

� &��!<7�15�A��:4#�1:��!#.L<������B��i#.u?�A#� 4#�1:��!#.L<��&�<7�� &�

4�������4#�1:�.	�7� ���A0:��� N�;�<��&��&Q�?� ��eNOS�;��<��y������#�� ���

eNOS��A��:� �<@�� &�� ~���L5�� &:� 4��#� ���A��:� &LB.�<	� 2�.��7��.?8� ��

�� &�Q.? � E��4#�	���A#��B�� �#eNOS mRNA�4���� ��� N�&�� &L1���� z�1?�

7��.?8�E���y�� ��� 
�<�?�4�8����?�.<<J?� &��8� 2�� �"d��L5�Y<?�.����;��LM�7

A��:��400:�;�<�����������Q��4L(<��T�(?���d�.� eNOS4������� N��u��

��4#4�� ��@�.L1�:.R<�� ���� Y#]�@�?�	� O�M� �#�.�� !'?� &:� !7�� �4�

eNOS�� E�Q� &�� �� �4�� I6LM�� ����4#�1:��!#.L<���4<@�?� !#.L<�� �1:�.	� �� �

�������^$-N_���
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� 4�� ����� ��.d� ��:3�^� ���#���.�� �����9j-� N_��'�� Y#� ��� ��� T��7� ��<�

���������.�<���/��@8��!��\���4<���M�����2����������4��L7���#�.������4<��	.7
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4�����	����M�N�2�����8�E����L:�B�2��E��4W?�T��7����	�;��������4��L7����p0��&�
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�V@��9+e��V@���D���bR7�&Lu#��E.L<@���<�����=4��&�����4<����	���<B���	���$9�

�E���� ���I�cu#� ���!�7*,9�4#�./�E��4���� ��./��L��7�&Q��� N�;8� 2��b	

��� �.��� =�WB�� &�� &�)�5� &@�(?� �� �4Q� ;8� ���H� �� �4#�./� G�)� o��u��� �

�&�� ���I��'����5� ~�L#������4���������L1��E4<7��I���?��I659+e��.L<@���<�

� t���I�\� ��� ��E.L���L��7�Y#��7� ���;8�D3Q�bR7� ��4��7�+ +��V<<W?� �

4#�./� &"7�'�� .#2� I��.B� 2�� ���(L7�� ��� ;8� E��� V<��<7�L�8� ��4>�� �N� �

9f%-�fA�9+eee��
�?�V<��<7�L�8^����
./���<�$ee�&�����
./^�_$%_.���
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��B���K	������,��A�#/!�+!�1�:���0B�=�"<:.?�;��<���.� �����[���K�7�

V<@�B���07,�<L@�:�<7�^(Folin Ciocaltue�Y<@�/�4<7��i15�.�������2�4��

4��E.</N ��4L�����!p�F�������4��L7��E���I��'��E+f$9��9+��+e��+fj9��$ee�

��$9+�ppm��I��'�����Y<@�/�4<7��2�je�`4��&<�?�I���L��N.��2������8 �Y#

$fe��.L<@���<������8�&�����>L0��A#��28�&@�@�&�e+fe��.L<@���<��I��'��2�$e�`

V<@�B� .��0:��,�� 2��b	� �� &B�s�� �<L@�:�<7+�� ;8� &�� &><d�*fe�� .L<@� ��<��2�

��#47�=�0�.:�I��'�+fh�`�&B�s�4�N��4��&�����&@�@�����8�= e��E�������&><d�

����.L��?�B�.L�R7�����L7��&�<7��&��D3Q�;��<��;8�2��b	���E��4��������#��28

� t��� I�\nmhj+�4��E.</� �2�4��� ��.�?� &7� ��� �.��bR7$e��2�� 
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�I���L�� ��� ��� ��� ���Hje�`��5� &�� �� ��.:��5�$e � .L<@���<�� �� �4<��7��.�

V<@�B�[���K�7�,��:��0B�;��<���<L@�:�<7���E�Q�&��&:�=��(?�V#�����4��V<<W?

�����4��L7��I��'�$fe��.L<@���<�4��&B�s�����H�I��'��2��N����8�K�7��.���;��<�

�4��!S�.d�D3Q���i15.���:��0B� ��4>�.�� 
./���<��� 
./8�!74�� ���H�4�

^9eN_��

�+!����K	L�	
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 *±9e$+��
./�&:����=4��&��=����<5�&��������E��4#.M�t.:�E2����L<L1<���2�
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����4��L7��E��&�����#�3F������2�����(L7����^t.:��E2���!:.�_4#�./�
�����N7�bR

�&���B��H?���\�&��=����<5 ����./-��I�.L1�:.	��#]����@��W���#]���#�?^$_`��

� ��� ��.��� I�.L1�:.	� �#]�9� `� T��7� ���	^� ��4>�� &�� T��7� ���	9� `�E�3F� &�

4��&B�s��[�/.M_�4�4���<1>?�NI�.L1�:.	��#]��&<�?�!�Q$�4)�� ^��
./�Y#

�}�2��&��I�.L1�:$ee�3F�
./_�I�.L1�:�
./�Y#��(Merck, Germany)��� 

��?�4��&B�s��[�/.M��@��W��E�3F�2��E��4>��&�����5�;�L#2�VF���E��4>����

$ee���./�&<�?�I�.L1�:.	�E�3F�
./� N���I�.L1�:.	��#]��!'?�E���[�/.M

E��&�M�4���#]�� �����.���I�.L1�:.	��#]� ^���	�T��7�_4�4��&#3J?� �3F�V#�� ��N�

5.��������=����<5�2��E.</�;�M�A#��28�z�.��&�^�2��4W�$+��L����!�7�_�� �

�!B./�=��)�E�� &�M�4��E���#]��G.H�� 2��b	�!�7^9$� N_���L����;��2� ��

4W��!�7�&7������;��<5�[�/�E�:.��;�#.��X#.\�2��;�M�E���&�������i�d�2�

4#�./�E��8� x�QN��&<�?�E�.�� &��/�4Q� &@�@� ��� ��� ����/.M� 2�� �4�� &LB./�;�M

76	���
.7� ��^�E�L'�+� Nf�#47�=�.L<7��7��7� _4��&Lu#�� N�&<�?� ��p0��&�

�����������&@�@���76	���
.7 +ee��=4��&�9e�4�4��]�(#.L��7�&><d��N��

�[���&��=�.L<����!#.L<�Griess Reaction��&\��.��!<:�����^�!:.�

R&D System� �USA_�;]�0#."<B� � �I�.L1�:� I�?�?� ��:��/�

LDLcholesterol� �Triglycerides (TG)� �Alanine 

aminotransferase ,(ALT) aminotransferase �(AST) 

Aspartate��Apolipoprotein B (ApoB) ��E��L<:� �7�?
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ABSTRACT 

BACKGROUND AND OBJECTIVE: Consumption of high fat meal causes a sudden increase in blood lipids, 

oxidative stress and endothelial dysfunction. Sumac has antioxidant activity and this study was aimed to determine the 

effect of sumac consumption on some atherosclerosis risk factors due to high fat food stress in rabbits. 

METHODS: In an experimental study, 24 male New Zealand rabbits were randomly designated into three groups: 

normal diet group, a diet containing 1% cholesterol, a diet containing 1% cholesterol with 2% Sumac powder. 

Oxidative stress and atherosclerosis risk factors, including glucose, total cholesterol (TC), triglyceride (TG), 

apolipoprotein B (ApoB), low density lipoprotein (LDL), nitrite, nitrate, fibrinogen, factor VII, liver transaminases 

(ALT and AST) were measured before the experiment and 3 hours after feeding. 

FINDINGS: High cholesterol food (1%) increased TC, fibrinogen, TG, glucose, nitrate, LDL-C, ALT and AST 

(p<0.05). Consumption of sumac caused a significant decrease in glucose (30.15%), LDL-C (58.17%), TC (29.5%), 

ALT (20.55%), AST (17.46%) and fibrinogen (17.92%) compared to hypercholesterolemic diet group (p<0.05). No 

significant difference was found between sumac group and hypercholesterolemic diet group in triglyceride (TG), factor 

VII, nitrite, nitrate and ApoB. 

CONCLUSION: The results of this study showed that acute consumption of sumac might have a protective effect on 

some of risk factors of atherosclerosis, oxidative stress and liver enzymes, due to high fat food stress. 
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