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Effect of 5,7-Dihydroxyl-8-nitrio Chrysin Combination with Cisplatin on the Growth of Human Ovarian 

Carcinoma COC1 Cells Xenografts in Nude Mice   

 

CHEN Li, BAI Jun(Department of Obstetric and Gynecology of Hangzhou Red Cross Hospital, Hangzhou 310003, China)  

 

ABSTRACT: OBJECTIVE  To investigate the effect of 5,7-dihydroxyl-8-nitrio chrysin(8-NOChR) combination with 

cisplatin(DDP) on the growth of human ovarian carcinoma COC1 cells xenografts in nude mice. METHODS  Models of human 

ovarian cancer COC1 cells xenografts transplanted subcutaneously in nude mice were established, and randomly divided into 

four groups: saline group, 8-NOChR group, DDP group, 8-NOChR combination with DDP group. Tumor volume, tumor weight 

and the weight of nude mice were measured. The serum levels of LDH, ALT, Cr and WBC counts were determined. The rate of 

apoptotic cells of human ovarian carcinoma COC1 cells xenografts was analyzed by PI stained FCM. The expressions of bcl-2 

protein and caspase-3 protein of COC1 cells xenografts were determined by Western blot. RESULTS  There were significant 

difference in tumor volume and tumor weight between the nude mice treated with 8-NOChR combined with DDP and those 

treated with 8-NOChR or DDP(P<0.05). There were no difference in the weight of nude mice and in the serum levels of LDH, 

ALT, Cr and WBC number in the nude mice treated 8-NOChR combined with DDP comparing with those treated with 

DDP(P>0.05). The xenografts cells treated with 8-NOChR combined with DDP showed apoptosis. Western blot showed that 

expression of caspase-3 protein was upregulated and protein level of bcl-2 was depressed after treatment with 8-NOChR 

combined with DDP.  CONCLUSION  8-NOChR and DDP have synergistic effects on the growth inhibition of human ovarian 

carcinoma COC1 cells xenografts in nude mice. Mechanism may be downregulation of bcl-2 expression and activation of 

caspase-3 expression.   
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1.1  *+<,^   

8-�Æ��5 (5,7-á	Æ -8-�Æ
��
8-NOChR)�µ-
�[4]g./01S)òÇ23+,45�678ç²9:;�/0ì COC1 {|<=>?@S)�6A�BCÇDE��(F�/0ì{| COC1 n>��D
�/0ìG3ì?H8�g�6I)J)KðñÔ 1993��<); 

RPMI-1640(Gibco);¤�LMUV(NOPQR�S�T20110512);ßà(UVWX®ò�S�T
WA2A1208052);YK caspase-3(Beyotime);TK
bcl-2 (Abzoom);Z�� SPF[ Balb/c-nuLT 20\�4~6]^�_��ÃX 14~18 g� g`ab�cd+,eÇfghiØÙ[çjk�T0093102; ½ak�TSCXK(a)2007-0001];�õlmnop(q[õl4)�rC)                                                                                                  

1.2  st<uv   

Epics-XL �wx{|s(y6 Coulter hi)�ÎÏ` Multicyclez{�|)}�~�s�~��
y6 BIO-RADhio��ÎÏ` Alpha Imager 

2200z{�|)                                                                                                   

1.3  +,��                                                                                              

1.3.1  {|BC   `W  10%LMUV
 RPMI- 

1640BCÆ� 37 ��5% CO2���x�BC;{|���]�BCÆ������]�{|`�+,)                                                   

1.3.2  �/0ì COC1 {|�TÂ� !ñ"�Ö×+,  �\�T��Â��� COC1 {| 2�10
6ä)� !ñ���
 90 mm

3G(�hR 30 

d)��ñ����ñT�ÃX��i��Ò� 20\²ñ�T�² 4 �T�Û�8� (NS � )�
8-NOChR �(10 mg·kg

−1
)�DDP �(1 mg·kg

−1
)�

8-NOChR(10 mg·kg
−1

) +DDP(1 mg·kg
−1

)�)�����Â����ò 1��� 16�)�ò��� 4 d` ¡¢£¤X !ñ�]¥��¦¥�§¨Â� !ñ��(V=L�W
2�0.52)�©® !ñ�]ª«�� 4 d¬��T�ÃX 1��©®�T�ÃX�]ª«[5])­��ò 48 hR�®¯°±�U�¼]U�{|§��²¤UV³´µ¶·(LDH)�¸¹�æ·(ALT)�º»(Cr)¼)t�Â� !ñ�¬�ñè�ñè­®½/%=(1−+,�ñè�¼/�-�ñè�¼)�100%)+,Î¾�§�¼G�P¯«ä¿�
�S¼�«ä�L¼�+À´M�

û� 3\)                                                      

1.3.3  PIÁÂ FCM�|  �ñ�Ã� 10 mm
3�` 4 �
 PBS VÄ 2�)`°JÅ�ÆÅÇ�ÃÈR� 200ûÉÊ#wË 2��®²Ì{|ÍÎ;� 1�10

6{|�PBSVÄ 2ÏR�cÐ 4 �
 75%ÑÒÓÔÕÖ�4 �w×R PIØÙÁÂ 30 min�wx{|s²¤[6]�ÉÀ+,èÆ 3�)                                                                                             

1.3.4  Western blotÚÛ²¤  �ñ�Ã{|�cÐ{|ÜÝÎÞ�ÜÝØ�ß��� 30 µgÖX´�` SDS-PAGE ~��¿R�ß�� à PVDFáÀ�â` 5%µãMä-TBST4åæ�çè 2 h�«K� 37 �éê 3 h�áK� 37 �éê 1 h�ECL�Ù^¹�ëÙ�ìíB�Ö�[7])ÎÏ`îxïðsñÛ�|) 

1.4  �§)ñÛ   +,�ÞÉ sx ± -Ð�` SPSS 13.0z{ÌÍ�§�|�����@:` One-Way ANOVA�|�É P<0.05
DEA�§)òó) 

2� �� 

2.1  8-NOChR þç DDP ��/0ì COC1 {|�T !ñ�]
��ô  �+,�ñÛ !ñ 16 d R� DDP ��
8-NOChR�� COC1{| !ñ�]­®½�õ
 19.15%� 23.10%�< NS�-�u@�DEA�§)òó (P<0.05);\ DDP+8-NOChR ��
COC1 {| !ñ�]­®.Bbï�­®½

89.37%�S� DDP �� 8-NOChR �Ìö�`� !ñ
­®½ª� 42.25%�-��óF�`�< NS �-�u@�DEA�§)òó(P<0.01);
DDP + 8-NOChR�<DDP�� 8-NOChR�@:�DEA�§)òó(P<0.05))ÎÏ�÷ 1)  

2.2  8-NOChR þç DDP ��/0ì COC1 {|�T !ñèX
��   �òR 16 dñø�T�t�Â� !ñ%¬��èX�8-NOChR�� DDP�Â� !ñèXZ� NS ��DEA�§)òó (P<0.05);
8-NOChR+DDP �Â� !ñèXBCZ� NS��DEABC�§)òó(P<0.01);8-NOChR+ 

DDP �Â� !ñèXZ� 8-NOChR �� DDP��DEA�§)òó(P<0.05)�ô 8-NOChR+DDP�­®½S� 8-NOChR�� DDP�­®½ª��ØÐ 8-NOChR þç DDP KðñAóF�`)ÎÏ�- 1) 
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 � 1  8-NOChR �� DDP ����� COC1 �	
��
������( sx ± �n=3) � NS����1)
P<0.05�� 8-NOChR +DDP����2)

P<0.05 

Fig 1  Effect of 8-NO-ChR combination with DDP on the 

growth of human ovaran cancer COC1 cell xenografts in 

nude mice( sx ± �n=3) 

Compared with NS group, 
1)

P<0.05; compared with 8-NOChR +DDP 

group,
 2)

P<0.05                                                                                

� 1  8-NOChR �� DDP ����� COC1 �	
��
������( sx ± �n=3). 

Tab 1  Effect of 8-NO-ChR combination with DDP on the 

weight of human ovaran cancer COC1 cell xenografts in nude 

mice( sx ± �n=3) �  � �	/mg 
��/% 

NS� 391±1.19 − 
8-NOChR� 315±1.46 19.44

1)2)
  

DDP� 298±1.52 23.78
1)2)

  

8-NOChR +DDP� 89±1.90 77.24
1)

  
�� NS����1)
P<0.05�� 8-NOChR +DDP����2)

P<0.05 

Note: Compared with NS group, 
1)

P<0.05; compared with 8-NOChR 

+DDP group,
 2)

P<0.01 

2.3  8-NOChR þç DDP ��/0ì COC1 {|�T�ÃX
��ô  

8-NOChR�Ö×R�T�ÃX< NS�u@�DEõ�§)òó(P>0.05)�DDP�< 8-NOChR+ 

DDP �Ö×R�T�ÃX.BYZ�< NS �@:DEA�§)òó(P<0.05)�DDP�< 8-NOChRþç DDP �@:�DEõ�§)òó(P>0.05))ÎÏ�- 2)� 2  8-NOChR�� DDP����� COC1�	
������( sx ± �n=3)    

Tab 2  Effect of 8-NO-ChR combination with DDP on the nude mice weight of human ovaran cancer COC1 cell xenografts in 

nude mice( sx ± , n=3) �����/mg �  � � 0� � 4� � 8� � 12� � 16� 

NS�                         21.4±0.5 22.5±0.5 23.7±0.6 24.7±1.2 26.4±0.7 

8-NOChR�                  20.1±0.7 21.4±0.4 22.4±0.7 23.2±0.6 24.1±0.7 

DDP�                    19.7±0.6 21.4±0.4  18.5±1.2
1)

  18.8±1.5
1)

  17.0±2.5
1)

 

8-NOChR+DDP�   19.9±0.8 20.7±0.6  16.8±0.8
1)

  19.2±0.2
1)

  16.0±0.3
1)

 
�� NS���� 1)
P<0.05  

Note: Compared with NS group, 
1)

P<0.05 

2.4  8-NOChR þç DDP ��/0ì COC1 {|�T !ñWBC� ALT�LDH�Cr¼
�� 

8-NOChR�Ö×R�TWBC� ALT�LDH�
Cr¼< NS�@:�DEõ�§)òó(P>0.05))< NS �@:�DDP �< 8-NOChR+DDP �Ö×R�T LDH ¼C[;�DEA�§)òó(P<0. 

05);ALT¼�[;��DEõ�§)òó(P>0.05);
Cr ¼�[;�DDP �< NS �@:�DEõ�§)òó(P>0.05)�8-NOChR+DDP�< NS�@:�DEA�§)òó(P<0.05);WBC ¼�YZ�DEA�§)òó(P<0.05))DDP �< 8-NOChR+ 

DDP�ª�@:DE�õ�§)òó(P>0.05))ÎÏ�- 3) 

� 3  8-NOChR �� DDP ����� COC1 �	
��
�WBC� ALT�LDH�Cr����( sx ± �n=3) 

Tab 3  Effect of 8-NO-ChR combination with DDP on the 

number of WBC,ALT,LDH and Cr of human ovaran cancer 

COC1 cell xenografts in nude mice( sx ± , n=3) 

�  � 
LDH/ 

U·L
−1

 

ALT/ 

U·L
−1

 

Cr/ 

U·mol
−1

·L
−1

 

WBC/ 

1�10
9
·L

−1
 

NS�  945±313 68±12 64±6 7.96±1.62 

8-NOChR� 1 005±256 72±19 58±5 7.31±1.58 

DDP�  2 411±435
1)

 81±15  80±12  4.67±1.15
1)

 

8-NOChR+DDP�  2 578±238
1)

 84±26  86±7
1)

  4.07±1.26
1)

 
�� NS����1)
P<0.05  

Note: Compared with NS group, 
1)

P<0.05 
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2.5  8-NOChR þç DDP ��/0ì COC1 {|�T !ñ|��
��ô  �+,���/0ì COC1 {|�T !ñ�Aºy��
�`���½�õ
 16.6%�
27.3%�48%�< NS�(��½ 1.64%)u@�A�§)òó(P<0.01))�õ< 8-NOChR�� DDP�@:�8-NOChR+DDP���½[;�DEA�§)òó(P<0.01))ÎÏ�÷ 2) 

 � 2  8-NOChR �� DDP ����� COC1 �	
��
�	�����( sx ± �n=3) � NS����1)
P<0.05�� 8-NOChR����2)

P<0.05�� DDP����3)
P<0.05 

Fig 2  Effect of 8-NOChR combination with DDP on 

apoptosis rate of human ovaran cancer COC1 cell xenografts 

in nude mice( sx ± , n=3) 

Compared with NS group, 
1)

P<0.05; compared with 8-NOChR group, 

2)
P<0.05; compared with DDP group,

 3)
P<0.05 

2.6  Western blotÚÛ²¤ÎÏ   � NS��8-NOChR��DDP�� 8-NOChR+ 

DDP�ñÛ�/0ì COC1{|�T !ñ 16 dR�Western blot²¤ÎÏBÐ�< NS�@:�� 8-NOChR+DDP ñÛ COC1 �T !ñ{|�
bcl-2ß�-ÅYZ�caspase-3ß�-Åb;�DEA�§)òó(P<0.01))\ DDP�� 8-NOChR�ß�-Åõ.B���ã�u@DEõ�§)òó(P>0.05))ÎÏ�÷ 3) 

3  	
 M+,�õ²¤Ú DDP�8-NOChR�8-NOChR+ 

DDP ��/0ì COC1 {|�TÂ� !ñ�]�����< DDP � 8-NOChR Ìö�`�/0ì COC1 {|�TÂ� !ñu@:�DDP+8- 

NOChR�Ë !ñ{|�]ABC­®�`��¼
 DDP � 8-NOChR Ìö�`
­®½ª��ØÐ DDP � 8-NOChR þçÑ`AóF�`;<
DDP �u@:�DDP+8-NOChR ��T�ÃX%ù}���U� WBC�LDH�ALT � Cr úA.Bd�;�ñ�Ã{| FCM²¤���DDP+8- 

 � 3  8-NOChR �� DDP ����� COC1 �	
��
�	��� ���( sx ± �n=3) � NS����1)
P<0.05�� 8-NOChR����2)

P<0.05�� DDP����3)
P<0.05 

Fig 3  Effect of 8-NO-ChR combination with DDP on 

expreesions of protein of human ovaran cancer COC1 cell 

xenografts in nude mice( sx ± , n=3) 

Compared with NS group, 
1)

P<0.05; compared with 8-NOChR group, 

2)
P<0.05; compared with DDP group,

 3)
P<0.05 

NOChR���Aºy COC1{|��
�_�û.ºy��a&f DDP+8-NOChR ­®�/0ì
COC1{|�]
Ò®ª«�Ì\`ß�ÃÚÛ
��²¤ÚDDPþç8-NOChR�ß�-Å
��)                                                                                                   

caspase-3 fü³eÇýþß�· (cysteinyl 

aspartate-specific protease,caspase)°±���è�
«³�f{|��
�Í3�ëaÉ��YÝ{|�
Î�ß��%&ß�kl{|����=�����caspase-3 fÉõ�?
·i�x��)��hºj
�`��·i	t
\¹����R
 caspase-3�A�þ�æ´�ÆRt
��
&��aÉÑ{|Ã�{|��{|��
è�ß�YÝ���f�Í{|��
�v�
·��fk���
ß�·[þ�_�
��ß�·)òÇ�w caspase-3�¥ºyðñ{|��G�«��f¾Ì caspase-3ß�
-Å��«��f¾Ì caspase-3 
�� [8-9])M+,-.T
8-NOChR��DDP�� DDP+8-NOChR��õ�`� COC1 {|�T !ñR� !ñ�]�}�­®�{|������caspase-3 ß�-Å�b;�� DDP+8-NOChR� caspase-3ß�b;
�xS� 8-NOChR �� DDP��ØÐ DDPa&
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�w�h�¥�� 8-NOChRºy��
�`)Ê< Ai * [3]��
 8-NOChR �¼�`��ì
SGC-7901{|
ÎÏu�)                                                             

bcl-2 ìÆjf«hÖ��«��á��Ã#áÉ�¼�áÀ
«h­ìÆj�ë�w§�{|��
��o�\���`
�a§��YZ{| !�ÁÂÃ"!� DNAÜÝ
��[10])M+,-.T8-NOChR �� DDP+8-NOChR��`� COC1 {|�T !ñR� !ñ�]�}�­®�{|������bcl-2 ß�-Å�YZ�� DDP+8-NOChR � bcl-2 ß�YZ
�xS�
8-NOChR ��ØÐ DDP a&�w�h�¥��
8-NOChR ºy��
�`)Ê< Ai *[3]��

8-NOChR �¼�`��ì SGC-7901 {|
ÎÏu�) MNO-.�8-NOChR �­®ðñ�]
FG���T¼]U WBC 89�UV ALT�Cr �
LDH¼õ.B����ù��LT�ÃX�\ DDPAYZWBC
�`�¿#?�FGÑLT�ÃX.B¨$)DDP þç 8-NOChR �`�ðñ{|R�#?úAbc�\ðñ{|
�]­®�`%.B
Ø;�ØÐ DDP �A�� 8-NOChR Kðñ�]�`�ãhòÇþç�Kðñ�`��-�
óF�`�ãhòÇþçÑ`�ðñ��Ö×��Aî&
_`ü')�f DDP�A��
8-NOChR��
Ò®�õ���j»�Av DDPþç 8-NOChR��Kðñ�`
Ò®(�Ì«&NO)  
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 #' UPLC��TUVWX��YZ�[\] 

 �� a���� b���� a*
(����� !"�#$%&'�a.()*�b. +,*��� 200233) 

 �����  ��������	
��
�����������������  ������ !"#$%&
'��() Dikma Diamonsil C18*+ 0.1 mol·L
−1,-./0(85%,-1 pH 2 7.0)-34(45 55� ))56
*57) 1.0 

mL·min
−1*(8) 35 �*9�:;) 295 nm��	  �����<��= 0.5>100 µg·mL

−1?@ABCDE(r=0.999 7)'FG9�H) 0.5 µg·mL
−1*I?JIK RSDLM10N'OPQRS= 80.5N~81.2NTK�6U SD��VWXYZ[\����]<6^_`ab)cCmax(75.3±6.2)µg·mL

−1*t1/2(6.72±1.58)h*AUC0-t(694.1±28.3)h·µg·mL
−1*AUC0-∞(746.2±32.9) 
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