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	45�����#��
$���8����!�#�(M;�N��O0����+%����8�����5)�������?C0����V��W;���!���X�!)'�T���!@9,,���#%,,��5F�����*?@��
!=�D����8�F?3�!<�/F<�0���8��YF	$,�Z�UI���

�15��(����5"���I[��(��1����"\��(?*�]��8�?3�!<��^!?63���!=$,�Z���Q����I�����I�4��@�	����;���I����Q���(�����/�5�5F���"C2#�_;�	����;��D����FQ����/FL�`��F���F�

mg/kg9,,�������:���=�1��'�(��5�������1����"\�(�����0�	�(?*��D$9�>�G�:���=�O0!GI�8��5M��/�@������!F#��aF@�#�bKF@��F���"��8��YF	�1����"\�A�P�8���"2?C��4!"=

/<!=�
�����D>��"\�>�G�:�*0!?��@�8��Y	���>I���!@�cN@�0��I���45"H";�4����?3�<����57/"3�a@�#�45K3�4����8�5F�����";��I�#�����?@��b�3������4���#�4����4!F"=��

�(C0�2�50�!=D���

	�� �6!	"$��/KC�LDL�� (�HDL��/@�	���I� ���Q� ��!=� ��d,[e$� +e9� f��!=� ��� (C0�2�� ���4��� 8�?3�!<d$.e,�&[e,� f� ^!?63� �d$e,�&[e,� f�/<�0�J0��<�

d,$e,p<� Df��!=����8�!*C��!#�6"�I�1�#��H@I��!=����(C0�2�����/@�	���I���(������I����Q�4���J0��<����J��3�A"#!?��8�?3�!<���^!?63�4��d,.e,p<f�!3� �5"	���D

��!=�(��/KC��/@�	���I����Q���!=����8�!*C��!#�O"�gI�/<�0�J0��<��8�?3�!<���^!?63�4��d,$e,p<�f*C<�O";��;I�O"6h���J0��<��/@�	���I����Q���!=����8�#�
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�8�5��������45"H";�4����?3�<�4�����������>�G����4!"=�56���(High 

– density Lipoprotein, HDL)� �(Low- density 

Lipoprotein, LDL)� �(Very Low-density Lipoprotein, � �

VLDL)4!#� �� ^�!?C�3� �� 50!C"�=dTriglycerid, TG� f�����65�D� �

� �

��!��>��"�����J0��<�� ���5"H";!H0��� �
�#�^�!?C�3�(��7�8��
!@�4��LDL���� �

TG�(3� ��������>I��B�8�!��@��!#I� ���0�� ���/<!�"	�J0��<�� (�� !�6�� 5���#

/0���� ��� �� ��!=�� ���� ��?6�� ���3�"�� n�?3��*�I� (�d$� Df�45K3� A"@I� �B

�0��I�cN@����J0��<��(��7�8��45K3�4��(Alanine Aminotransferase, 
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�!E�(���56��_;�	����;����I����Q���(�����(?@�	����;����I�����I�4������Q�o��	!�6�I�
!3��>����������

 

ALT)���(Aspartate Aminotransferase, AST)��O0�����5�����0�

���J0��<�>����5���#�5����45K3�/"�@��56��d9�Df^5�����8�?3�!<����C���4��

����?�p@�(��505��A"@I�q�������"\�����!=d%�Df!�������0��8I�1�M;�N�����

� rS��� �X�!)'� T��� 4������ >�G���<� J0��<�� (�� !�6�� 8�?3�!<� (3� 5

>�!�� J��3��� A�P� ������ D>�C��� ��� >I� 4g��� s!Q�� O"6h���(�� ��

dyslipidemia ���!��J0��<�� ����45K3�4��5������ D�O���� ���*?@�� �B

T������8�?3�!<�@�!��b0����4��@�4�����5�I���7���45K3�A"@Id �Df��

���7����(���56� Citrullus colocynthis��=�������"=��t����4��

��!*6���Y67�b#�������8�u���(�5����D�!NP�(����4�!3��K0!2#���"=�O0����"�%,�

��#$9,���"�(�;�4������0�5"*@��;�B�v�NG�������K@��s�'��!?��/@����8�4��

�8�� ����� w�#� ��6*@�� /<��� ���� 8�� �� u��� ��8� >5"@�� 
��6�� ��� ��5M�� (3� �

(������P� ��s�'� �5M?�� 4�����4�56?C�� ��!�<� ("��\� ��� (3� ��!=� D
���4��

� ��7���� (���56�� !�0�d��L6\���2��w�#� A"@� f!"#� 8�� �� �������53� ��

cuccurbitaceae���5�������8����� �>�?@!;��\���������"��O0��5���O"6h��

(H#������0���1�;�!0�3��>�@�!G��>��!3� �>��8�3(@���4��������=563�!	�4�� D�8�

�����7����(���56���56����"��#�����O"��	�@�(��7�8�������1�K"3!#�(��>��#���

dsaponinsd� f.f�O"?6"@�;�3� �dcolocynthinf� ��5"0�;��;I� �dalkaloidsf��

� ��508��"�=dglycosides� fO";�!?"@�dcitrulline� f� ����� ��0d+� Df�(��7� 8�

�RMx�������������*?@�� �/@�K0�>�����s!B�!����"=���"���?6@��������y��G

4���"�� �� z�C���>���I�UI� �{��\�� �� {�M��� ("\��� i�<� ������^������45K3�4��

/��0���5057���DDD5�������d+Df��4����?3�<�J��3�����K���q�����7����(���56�

�����5"H";!H0���>����"�����45"H";���!=d]f����

���������U��?;���56��3�������5x�!E����"��O0��O"6h��d[�Df�(���56�����Q

����0�0505��3����0�0!?3���5x�!E����7���(?��4!?3���8��4��"C��("��!��(3�4��

��"�4�����8�5���>������G�8�����!E��O0��5���#d&�Df(���56���K��7�|�������7���

/@�� �5�� T���=� ����"\� �� ���C��� 1�M;�N�� ��� ��4g��� /L�`� �0��#

mg/kg ,,�(��!�6�����^��@������������=�(���8��J"����45K3�1gp?G�

���}������ (h"	�^�� ���d$%-$,� Df(0~�# �� � 8�?3�!<+,Z (� 15� (?*�� �� 

J0��<� ���P ��7�# ���50!C"�=�4!#� ^�!?C�3 4��5"@��� U!� ��8I ��@p	 

��563 � �� 
��# >5��/���2��/;�\ (� O";�C�� ���505	���I�D4�2;� /���2� (� 

O";�C�� J0��<��������P (7�# 5";�#apoB ��� TG�� VLDL�� 5K3 ��7�� 

�5�8 ��!�� ��5����d$ fD���

s!Q�� (�� (7�#� ���� 8�?3�!<+,� Z��� >�G�4��5"H";� ��� >I���0��<�� !E�� �

A"@I^5�� ���45K3� 505��4�������"\�4��d$.� f��!?���/�7��@�!��O0�� ��

�0��I�!����7����(���56��!E����5K3�>��������8��45"H";�4����?3�<���45K3�4��

� 8�?3�!<$,�Z";���?�� 
�56@� ���0�� ���4!?�3� !"E�#� �� !?�3�/"�@�4����� (3�b

� 8�?3�!<� (�� /KC�+,� Z��� ���*?@�� �5����� 5d$+� Df�!"E�#� (�� (7�#� ��� O"6h��

/L�`� �����7���� (���56�O"0�	�4���4��5"H";�J��3� !��>I���@�/L�`� 8�� !#

O"��	�@�45K3�/"�@�5x�!E����>�G�4��d9�f�>I�!�����7����(���56�������7��

��#��05���Q�����"=�O0��(������/@�	��_;�	�4��T���4���!�� ���X�!)'�4��

�"�����!P�(M;�N�������8�?3�!<��5663�/<�0���!��D��#�rS����!=��8��JS��
�53

���(?�=�8�?3�!<�s!Q��8���������5"H";!H0�����45K3�A"@I�505�#�(��!�6����"=

�����������>�G�4�����!���56��3���45K3�/"�@�5x�!E��JS��
�535���D��

	45�����#��
��

;#	
�7@	3�C	:���D$����!�#�(M;�N��O0�����8�+%��X�!)'�T���!@��!�

� ��?C0�� ��V�� W;��� >8�� ��9,,�� �#%,,�
!=�� (3�8��/KP�!�� ^�'�� �� O"���P� �KB

� ���1����"\� !"��#� �3!�� ������0��8I�1����"\�4��5�������	���4567� �������

56?<!=� ��!P�T��!	� ����� 8����5�� ���*?@�� �D�� �5?��� ��� 1����"\� O0����8�� !""�#

�6M�O"6h��� 56?��5��4����� ��5\�4���� ���1����"\9.���!�"?��@� (7�����/)#

�����b0�$9�� ���0�6����/�@$9��4��5����A@�6��/��B�� ����0��#�/�@

5�5��D�}���G�/3!��8���5��("�#�T���y�QS����!�<�4�~`�8��1����"\�(0~�#

����4!���(;�;���5"���I�UI�8����n��	�
��D����"\�1��(�]����!=&���0�#��"C2#

5�5�D�9���!=������^�����!=�(3�^!?63�4��d5�������8I�>5"���I���>���G���f����

�8�?3�!<d$,�����
!=$,,���"�T�����5"���I�UI�!?";��f���.�������!�0����!=

�5663�/<�0�����Q�4�����I����Q���(������/@�	���I�_;�	���(�����/@�	����;�

(���56�����7��� Citrullus colocynthis�/L�`� ��mg/kg9,,�d$.�f�(�

5�����:���=�1��'D��

;�	E�7��8$���N� 8�� �5��b�G� ��7���� (���56�4�8����� !K?M�� 4��

�4��50!G��50�!=�5"0�#��@�6����"=�rQS?��a@�#�D���I����Q�("�#�/�7.,�

� ��� �����7���� (���56��(���� ��/@�	� ���	� 8��
!=9,,�;���"��!N2��UI�!?"d$]�f

����O�x���(?S0��>��8�15���B����v��S��>�8$.�
��T���(��(2"P�����>�!3

���Q� ��"=��?6@�s!Q�� ������N���0p��1��!\�5��
�����4!"=d$[� Df�8��Y	

��<�'�~`�3�8������5�����0��v��S���>��8�15��O0���Bd�������O�#��$�f�R"P��

������^��)��YH@���������K�!6G����%.,,��15��(�9,�50�!=�:�*0!?��@�(2"P��D

�5��
��������Q�^p\�!"SK#�����0��8I�4�������>I�8��Y	d��8���m+.e$.�fZ�����

�4��������(�'�\����	�/0��� ��5��4��5����^�hS0������!�"?��@�(7��d$[�Df�(�

��I� ���Q� ("�#� ��L6��(���56�� (���� �� /@�	� �_;�	� >����� ���	� 8��Y	� ���;�

� ���7���.,�� ���
�53�!�� ���	� 8��
!=9,,��^���?��!?";���"�],� �Z�15��(�]9�

50�!=�v��S��/�@D��>��8�15������<�'�8����K�8��Y	9,���������(2"P�%.,,�

5�� :�*0!?��@� D��5���05K#� ���	� (��>5��b�G� 8��Y	��0���^��)��/0���� ��

d��8���m%9e99�fZ�4�������s!Q��>��8��#�� �?��@�(7���5��4��5������!�"d$&Df��

�3��2��	�F"	
@��7	�$!��48�?3�!<�4�2;��!E�����0��/�7��4����?3�<�4��

�0��I� ��45"H";�15�� (�� �45K3�4��[�� 8�?3�!<� >��"�� (?*�$,� Z�8�� �5�� ("�#

�5���������!P����I���5"���I�UI�������"@�/3!�d9$�9,Df��/�~=�8��Y	+��(?*�

������T���(�����0�	�(?*����!=������7����X�!)'�4����Q�R�?S��4���4��

�/L�`� ���(��8���1��'�(����7���� (���56�mg/kg�9,,��50�!=�:���=d.� Df$9�

�>�����:���=�>�0�	�8��Y	�/�@d9,�f�����"��b0��B�1����"\�A�P�8��4!"���G

(�����("�3�>I�8��Y	���/<!0~	�
�����!#�����R"*G����������%.,,���B9,��(2"P�

5�5�� :�*0!?��@� D
!@� ��?��� ��� �*6�� 4���� ��� �� �5�� 48�@�57� ��9,��(7��

5�5��4��5������!�"?��@�D���YH@�
!@�8�����*?@��4���4������>�G�8���5�I�/@5�

� (��7� 8�� 45"H";� 4����?3�<� J0��8I� ����� �X�!)'TG� �^�!?C�3� �LDL��

HDL� �VLDL�� �LDL/HDL�� 45K3� 4��� �0��I� �ALT� �AST���

(Alkaline Phosphattase) ALP�/"3� 8�����*?@�� ���n��	�4���#�4��

/<!=���!P����08����������";��I�#�����?@�������>��8ID��8�����*?@�������������>��8I

�4���IANOVA��(C0�2��(<!N�050�!=5��D��K"2M#�>��8I�8���LSD�-��/�7

��!=�O"��sp?G��>���I�/@5��5�����*?@������,.e,p<��6M���5���2�#��D��
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Effect of Crust and Seed’s Aqueous Extract and …; A. Ahangarpour, et al ��
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;�	E�� �� @�6���!� �G�HI2�7	��A4��2�� �:��1���J�6I
�7	�

Citrullus colocynthis�-�
� K@�� �2�:� �L���,� 7	�$��>8�

T���8��^!?63���!=��X�!)'�4��]$e$ �[.e$ +��(�[&e$]�++e$&[����!=���

�8�?3�!<��5663�/<�0��$,�Z��J0��<��O0����/<�0�!""�#���5"���I�UI����/KC��>8

�6M��^!?63���!=�(���������d,.e,p<�Df���Q�O"��8���!=�����5��:���=�4���4��

/<�0��� ��!=� �R�?S�� >8�� J0��<�� (���� ��I� ���Q� �5663d.e9 �.e9+.�f

�6M�� �� n�C)�� ^!?63� ��!=� (�� /KC�� ��� 4���d,$e,p<� f� 8�?3�!<� �$,�Z

d,.e,p<�f�����>������G�8�d�������$Df��
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��

��#�M:���B�2�����:�#�� 3���2��7	��;�	E���G����:�#�� 3����N��

� A4��2�� �:��1���O��� �Citrullus colocynthis��-�
�K@�� �2

�:��L���,��

� ��7���� (���56��R�?S��4���JS��4��� ���Q� ���>�����/)#�1����"\Citrullus 

colocynthis�dmg/kg9,,� f56?<!=� ��!P� D(N2�� !�Mean±SE����&��T��� !@

5��������X�!)'� D,.e,�pk� �,$e,�pkk� �=a�������!=�!0�@� ���^!?63� ��!=�sp?G�

=b�������!=�!0�@����8�?3�!<���!=�sp?G�=f������!=!0�@����(������I����Q���!=�sp?G���

�71�?���7	���6�	!��2�A4��2���:��1����:�#��� 3���2��;�	E���G�

-�
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ABSTRACT 

BACKGROUND AND OBJECTIVE: Herbal medicine had been excessively used for treatment of many diseases 

in traditional medicine. Because of effect of fructose on lipid profile and hepatic enzymes, it was decided to study 

the effect of extract of different parts of Citrullus colocynthis on lipid profile and hepatic enzymes in fructose-fed 

male rats.  

METHODS: In this experimental study, 63 adult male Wistar rats weighting 200-300 (g) were used. After fructose 

10% induced in drinking water for 8 weeks, the animals were randomly divided into 7 groups: control, Fructose10%, 

aqueous extracts of seed, hydro-alcoholic extracts of seed, aqueous extracts of crust, hydro-alcoholic extracts of 

crust and hydro-alcoholic extracts of pulp. The extracts (200mg/kg) were administered orally and conducted for 2 

terminal weeks. The animals were weighed and anesthetized for the serum blood collection to determine lipid profile 

and hepatic enzymes after at least a 12-h fast with manufacture kits and autoanalyzer machine. �

FINDINGS: LDL/HDL ratio in aqueous extracts of crust group (2.46±1.08) increased in comparison with control 

and fructose groups (0.98±0.1 and 0.98± 0.15, respectively) (p<0.01). Aspartate aminotransferase (AST) in aqueous 

extracts of seed and aqueous extracts of crust groups decreased and increased in comparison with control and 

fructose groups, respectively (p<0.05). Alanine aminotransferase (ALT) in aqueous extracts of crust group increased 

in comparison with control and fructose groups (p<0.01), also alkaline phosphatase (ALP) in aqueous extracts of 

crust group increased (p<0.05) but this enzyme in aqueous extracts of seed group decreased significantly in 

comparison with control (p<0.01) and fructose (p<0.05) group.  

CONCLUSION: According to the results, crust of Citrullus colocynthis has negative effect on lipid profile, hepatic 

enzymes and hepatotoxicity and seed of this fruit has decrease effect on lipid profile and hepatic enzymes. 

 

KEY WORDS: Citrullus colocynthis, Fructose, Lipid, Hepatic enzyme. 

                                                           
�
� Corresponding Author; 

Address: Department of Physiology, Physiology and Diabete Research Center of Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran 

Tel: +98 611 3332036  

E-mail: ahang1002002@yahoo.com 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
14

10
7.

13
91

.1
4.

4.
7.

9 
] 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.4.7.9


 

J Babol Univ Med Sci; 14(4); Jul 2012���������������������������������������������������������������������������������������������������������������������������������������������������������������������

Effect of Crust and Seed’s Aqueous Extract and …; A. Ahangarpour, et al ��

 

 

References 

1. Shia WC, Ku TH, Tsao YM, et al. Genetic copy number variants in myocardial infarction patients with 

hyperlipidemia. BMC Genomics 2011;12 (Suppl 3):S23. 

2. Lim JH, Kim TW, Park SJ, Song IB, Kim MS, Kwon HJ, at al. Protective Effects of Platycodon grandiflorum 

Aqueous Extract on Thioacetamide-induced Fulminant Hepatic Failure in Mice.J Toxicol Pathol. 2011; 24(4): 223-8. 

3. Tran LT, Yuen VG, McNeill JH. The fructose-fed rat: a review on the mechanisms of fructose-induced insulin 

resistance and hypertension. Mol Cell Biochem 2009;332(1-2):145-59. 

4. Seneff S, Wainwright G, Mascitelli L. Is the metabolic syndrome caused by a high fructose, and relatively low fat, 

low cholesterol diet? Arch Med Sci 2011;7(1):8-20. 

5. Zaree Mahmoudabadi AB, Fallahhossini F, Sharifabady R, Nourouzzadeh A, Emani H, Ghoshouni H. The effect of 

Urtica dioica extract on preventing/reducing streptozotocin-induced diabetes in rat. Kowsar Med J 2007;12(1):13-20. 

[in Persian] 

6. Zargari A. Medicinal Plants. 4th ed. Tehran: Tehran University Publications 1994; p: 680. [in Persian] 

7. Rahbar AR, Nabipour I. The hypolipidemic effect of Citrullus colocynthis on patients with hyperlipidemia. Pak J 

Biol Sci 2010;13(24):1202-7. 

8. Marzouk B, Marzouk Z, Haloui E, Fenina N, Bouraoui A, Aouni M. Screening of analgesic and anti-inflammatory 

activities of Citrullus colocynthis from southern Tunisia. J Ethnopharmacol 2010;128(1):15-19. 

9. Marzouk B, Marzouk Z, Décor R, et al. Antibacterial and anticandidal screening of Tunisian Citrullus colocynthis 

Schrad from Medenine. J Ethnopharmacol 2009;125(2):344-9. 

10. Al Faraj S. Haemorrhagic colitis induced by Citrullus colocynthis. Ann Trop Parasitol 1995;89(6):695-6. 

11. Al-Yahya MA, AL-Farhan AH and Adam SE. Preliminary toxicity study on the individual and combined effects of 

Citrullus colocynthis and Nerium oleander in rats. Fitoterapia 2000;71:385-91. 

12. Diwan FH, Abdel-Hassan IA, Mohammed ST. Effect of saponin on mortality and histopathological changes in 

mice. East Mediterr Health J 2000;6(2-3):345-51. 

13. Bakhiet AO and Adam SEI. An estimation of Citrullus colocynthis toxicity for chicks. Vet Hum Toxicol 1995;37: 

356-9. 

14. Taghibiglou C, Carpentier A, Van Iderstine SC, et al. Mechanisms of hepatic very low density lipoprotein 

overproduction in insulin resistance. Evidence for enhanced lipoprotein assembly, reduced intracellular ApoB 

degradation, and increased microsomal triglyceride transfer protein in a fructose-fed hamster model. J Biol Chem. 

2000;275(12):8416-25. 

15. Farah V, Elased KM, Morris M. Genetic and dietary interactions: role of angiotensin AT1a receptors in response to 

a high-fructose diet. Am J Physiol Heart Circ Physiol 2007;293(2):1083-9. 

16. Sánchez-Lozada LG, Tapia E, Jiménez A, et al. Fructose-induced metabolic syndrome is associated with glomerular 

hypertension and renal microvascular damage in rats. Am J Physiol Renal Physiol 2007;292(1):423-9. 

17. Shahbaa Muslem I. The effect of aqueous extract of the leaves of eucalyptus globules on the blood glucose level in 

fasted rats. Iran J Pharmacol Ther 2007;6(2):239-40. 

18. Gharib Naseri MK, Yahyavi H. Spasmolytic activity of piper nigrum fruit aqueous extract on rat non-pregnant 

uterus. Iran J Pharmacol Ther 2007;6(1):35-40.  

19. Gharib Naseri MK, Arabian M, Badavi M, Ahangarpour A. Vasorelaxant and hypotensive effects of Allium cepa  

peel hydroalcoholic extract in rat. Pak J Biol Sci 2008;11(12):1569-75. 

20. Bi XP, Tan HW, Xing SS, et al. Overexpression of TRB3 gene in adipose tissue of rats with high fructose-induced 

metabolic syndrome. Endocr J 2008;55(4):747-52.  

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
14

10
7.

13
91

.1
4.

4.
7.

9 
] 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.4.7.9


 

�������������������������������������������������������������������������������������������������������������������������������������������������������	�
�����������(�����������������������e������ ��e�!"#$%&$��

(���56��_;�	����;����I����Q���(�����(?@�	����;����I�����I�4������Q�!E��o���	!�6�I�
!3�>����������

��

 

21. Jalal R, Bagheri SM, Moghimi A, Rasuli MB. Hypoglycemic effect of aqueous shallot and garlic extracts in rats 

with fructose-induced insulin resistance. J Clin Biochem Nutr 2007;41(3):218-23. 

22. Dehghani F, Panjehshahin MR. The toxic effect of alcoholic extract of Citrullus colocynthis on rat liver. Iran J 

Pharmacol Ther 2006;5(2):117-19. 

23. Barros CM, Lessa RQ, Grechi MP, et al. Substitution of drinking water by fructose solution induces 

hyperinsulinemia and hyperglycemia in hamsters. Clinics Sao Paulo 2007;62(3):327-34. 

24. Daradka H, Almasad MM, Qazan WSh, El-Banna NM, Samara OH. Hypolipidaemic effects of Citrullus colocynthis 

L. in rabbits. Pak J Biol Sci. 2007; 10(16): 2768-2771. 

25. Huang XS, Zhao SP, Bai L, Hu M, Zhao W, Zhang Q. Atorvastatin and fenofibrate increase apolipoprotein AV and 

decrease triglycerides by up-regulating peroxisome proliferator-activated receptor-alpha. Br J Pharmacol 2009;158(3): 

706-12. 

26. Qazan WSh, Almasad MM, Daradka H. Short and long effects of Citrullus colocynthis L. on reproductive system 

and fertility in female Spague-Dawley rats. Pak J Biol Sci 2007;10(16):2699-703. 

27. Chaturvedi M, Mali PC, Ansari AS. Induction of reversible antifertility with a crude ethanol extract of Citrullus 

colocynthis Schrad fruit in male rats. Pharmacology 2003;68(1):38-48. 

28. Abdel-Hassan IA, Abdel-Barry JA, Tariq Mohammeda S. The hypoglycaemic and antihyperglycaemic effect of 

Citrullus colocynthis fruit aqueous extract in normal and alloxan diabetic rabbits. J Ethnopharmacol 2000;71(1-2): 325-

30. 

29. Ibrahim TA, El-Hefnawy HM, El-Hela AA. Antioxidant potential and phenolic acid content of certain 

cucurbitaceous plants cultivated in Egypt. Nat Prod Res 2010;24(16):1537-45. 

30. Gao J, Sun CR, Yang JH, et al. Evaluation of the hepatoprotective and antioxidant activities of Rubus parvifolius L. 

J Zhejiang Univ Sci B 2011;12(2):135-42. 

31. Al-Ghaithi F, El-Ridi MR, Adeghate E, Amiri MH. Biochemical effects of Citrullus colocynthis in normal and 

diabetic rats. Mol Cell Biochem 2004;261(1-2):143-9. 

��

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
14

10
7.

13
91

.1
4.

4.
7.

9 
] 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.4.7.9
http://www.tcpdf.org

