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Abstract. Cisplatin, as a chemotherapy drug, causes serious side effects in the advanced stages of the cancer. Recently, 
Artemisia has been considered for its bioactive compounds, anti-proliferative and anti-inflammatory effects. The aim of 
this study was to evaluate the anti-cancer and anti-metastatic effects of the methanolic extract of aerial organs of 
Artemisia and cisplatin, either alone or in combination, in human ovarian cancer cell line A2780. The viability of 
A2780 cells after treatment with Artemisia extract, cisplatin and their combination was evaluated by MTT assay and the 
alterations in the morphology of the cell nuclei were examined by DAPI staining. The induction of apoptosis was 
assessed by Annexin V test, cell migration and changes in expression levels of apoptotic genes (Bax and P53) and 
metastasis (MMP2 and MMP9) using real-time PCR. MTT test data showed that Artemisia extract, cisplatin and their 
combination decreased the viability of ovarian cancer cells. DAPI and Annexin V indicated the DNA fragmentation and 
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increased percentage of cellular apoptosis in comparison with the control group. The migration and real-time PCR data 
showed a decline in thr cell invasion and expression of genes involved in metastasis (MMP2 and MMP9)  in cancer cells 
while the expression of apoptotic genes (Bax and P53) was increased in the treated groups. The results of this study 
showed that while both Artemisia extract and cisplatin posses anti-proliferative effect, apoptotic and suitable anti-
metastatic effects on their own in A2780 cell line, their combination have synergic effects and posses those desired 
properties in lower concentration of cisplatin, which can reduce the side effects of cisplatin in cancer treatment.  
 

Key words. Annexin test, Bioactive compounds, Cell biology, Cell nucleus morphology, Immigration test 
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Table 1. Sequence of primers used in Real-time PCR technique . 

Antisense Sense Gene 

TTGCTGTAGCCAAATTCGTT TGACTTCAACAGCGACACC GAPDH 

CTCCATGTTACTGTCCAGTTCGT TTTGCTTCAGGGTTTCATCCA BAX 

TCTGGGAAGGGACAGAAGATG TTGCCGTCCCAAGCAATGGA p53 

TGCTTCCAAACTTCACGCTCTT CTGATAACCTGGATGCCGTCGT MMP 2 

GAGGTGCCGGATGCCATTCACGTC GCCTGCACCACGGACGGTCGCTCC MMP 9 
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Figure 1. Comparison of the effect of different concentrations of Artemisia aerial organ methanolic extract (µg/ml) on 
survival of human ovarian cancer cells A2780. Data is displayed as ± SD mean. P value (**p <0.01 and ***p <0.001) 
showed a significant difference compared to the control group. 
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Figure 2. Comparison of the effect of different concentrations of cisplatin  (µg/ml) on survival in human ovarian cancer 
cells A2780. Data is displayed as ± SD mean. P value (**p <0.01 and ***p <0.001) showed a significant difference 
compared to the control group. 
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Figure 3. Comparison of the effect of different concentrations of Artemisia aerial organ methanolic extract with 
cisplatin  (µg/ml) on the percentage of survival in human ovarian cancer cells A2780. Data is displayed as ± SD mean. 
The value of P (***p <0.001) shows a significant difference compared to the control group. 
 

 B�� �" ��� DAPI  

     Y!
   2;9�$  DAPI   *T,
  �(
-6  
�^)�  B6  B#+P  �(�)


 >��(  2�PA2780   *^�_  -9M�5  *�5  ���!�#�  	
�UA  -M��  2�P

 V��!� ) �,;9�5
$ �,��P 2�P250  / V-.'-49� ��9�  D9( 2'
�" �(-#9�

 ) 3950C1  / V-.'-49� ��9� ) V��5 ' (-#9�5 /0    / V-.'-49� ��9� -#9� 

 9(  2'
�"  �6  	�-�P  3950C  D200    /  V-.'-49� ��9� -#9�   	
�UA

 b,�#!  .�
  V�G!�  (�,;9�5
$   F��&   ��   Y!
   2;9�$  DAPI �   ��-99X5  

 @,8���H
��   B#+P   /�d�P   ��."- H   �.�97'-m   B#+P   '   F94 5  

 +�� V�   
"  @95�#C�C$   >��( /���T5  /�K-(  2�P   �6  	�
  
��95  

 *^�_ 0C D9( 2'
�" ��,;9�5
$ 	
�UA |�#T� 2�P ' 395   
" �
 V��5

 F4
) "�" /� ! �
 >-#)7 	'-. �6 B+,�:�4 ( .    

@�! Annexin V- FITC 

   39+4!�  v  ��B6 �!��5  
�K  �6�T#!�  B6   F,�95��+H  3,-(   FU#�  

/��)A  B6  BG9#!  
"  '  "�
   >��(  �9T 5  2�-6  2-7
��2�P  

2��#C�C$  	"��#(�  
"  ."�
  3,�  BS��[�  >��(2�P  /�K-(  

/���T5  �6  *^�_2�P  2
�%�  )IC50(  	
�UA  V��!�  ���!�#�  2�P

�,;9�5
$ �,��P  )250-.'-49�  /V��9�-#9�  3950C D9( 2'
�" �(

)1  /V-.'-49���9�-#9�) V��5 ' (5/0    /V-.'-49���9�  2'
�" -#9�

3950C  D9(    �6  	�-�P200    /  V-.'-49���9�-#9�    	
�UA

(�,;9�5
$  �!�

��95.   �)�)�  �
��  B6  b,�#!2�
�"  2�P  
�%m  

B9&�!  )>��(2�P   �`��(  ��#C�C$  �B9�'�  ��#C�C$  �B,�!�M  �'-4!  ( "
��

  .*H-.  
�-Q  �(
-6  �6B��5  B6  �)�)�F��&  2�P  ��  *+5  

39+4!�  � �
  	�P� �  B7  
"  *^�_2�P  2
��95  � ��
"  ��#C�C$ 

����( *=+! B6 	'-. >-#)7 \,�;H� B#H�, *(�  F4
)5(.    

 F6A� G&3
+� ����	    

    B6  
�^)�  �(
-6  -M�  �2��#(�#�  �L  >��(2�P  /�K-(  

/���T5  /�+!�  W(�5   _ *^�2�P  -M{�  �5
$  	
�UA  ��,;9(D9  

50C39  5  V��5  ' 
��9   �#!  .�!�
b,  �3,  (
-6�    "�"  /� !  	'-.  
"

 >��( >-#)72�P  A2780  &�!B9  � B7 	"-7-C �
 l�-�3,    /� !

�-��%�  	�)P"  �  `��%5  '3,  >��( .*(�  �P  ��&
" �  

B7)250/V-.'-49���9�-#9�)  3950C  D9(  2'
�"  �(1  	'-.  2�P

52
��9  �6  	
�UA  V��!�  ���!�#��,;9�5
$  �,��P  2�P 

/V-.'-49���9�-#9�  V��5  '  ()5 /0  /V-.'-49�9��� -#9�   2'
�"

  �6 	�-�P 3950C D9(200  /V-.'-49���9�-#9� (�,;9�5
$ 	
�UA  

� ' �-��%� \P�7 fA�6/�;9  >��( `��%5/�K-( 2�P    /���T5

�
 F4
)6 .(    

��&2� 2�/
  /< D��! /���" Real-Time PCR  

   
"  3,�   \P'aC  /�96  /82�P   �"F9    F��
 ��#(�#� ' ��#C�C$ 
"

BAX�p53 �MMP2   '  MMP9    
"  >��( /�K-(  2�P

/���T5  /�+!� A2780   �6	"��#(�  ��  l'
  Real-Time PCR 

(
-6 "
���  �#! .*H-. 
�-Qb,  �3,  (
-6�  6 "�" /� !/�9  /8 2�P  

2��#C�C$  
"   >��(2�P  /�K-(  /���T5  DC  ��  
��95  �6 

*^�_  2�P 2
�%�  )IC50(  	
�UA  �,;9�5
$  )250   /V-.'-49�

��9�-#9�0C D9( 2'
�" �( ) 3951   / V-.'-49���9�-#9�  V��5 ' (

)5/0   /V-.'-49� ��9�3950C  D9(  2'
�"  -#9�    �6  	�-�P200  

  /V-.'-49���9�-#9�  �5
$ 	
�UA�,;9�;H� ( \,  *H�,P .)d�39   
"

�3,  	'-.5  2�P2
��9  6/�9  /8  2�PMMP2  '  MMP9  
"  

B+,�:� �6  	'-.  \P�7 >-#)7 F4
) *H�,7(.  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
36

33
0.

14
01

.9
.4

.1
.3

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

de
a1

0.
kh

u.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.1.3
https://ndea10.khu.ac.ir/nbr/article-1-3509-fa.html


B#H�, ��� ��#+,� V��A 
" 3,�! 2�P9 	
��
 �4  :256 -246 )1401 (Nova Biologica Reperta 9(4): 246-256 (2023)                                                         

 

252/252 

 

  M.94 -  9�$ Y!
;  2DAPI  >��( B#+P 
" ��-99X5 	�)P" /� !  /�+!� /���T5 /�K-( 2�PA2780  	'-. 
"�,��).
;6) 2
��95 ' >-#)7 2�PX400   (

�� /� ! �
 B#+P /�
 BS[Q BS[Q ;�-Q /�49C .�P" 

Figure 4. DAPI staining showing changes in the nucleus of human A2780 ovarian cancer cells in control and treatment 
groups (X400 magnification). The red arrow indicates the fragmentation of the nucleus. 
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Figure 5. Results of apoptosis in human ovarian cancer cells A2780 in control and treatment groups based on Annexin 
V-FITC test. 
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Figure 6. Cell migration. Effect of Artemisia aerial organ methanolic extract, cisplatin extract and its synergistic effect 
on human ovarian cancer cell migration (A2780). A) A2780 cells at the time of scratching. B) Control group after 24 
hours. C) Treatment of cells with Artemisia extract (250 µg / ml) D) Treatment of cells with cisplatin (1µg / ml). E) 
Synergistic treatment of cells (0.5 µg / ml cisplatin with 200 µg / ml Artemisia extract). Diagram of scratch distance 
alterations in experimental groups. Data is displayed as ± SD mean. P value (*p <0.05 and ***p <0.001) showed a 
significant difference compared to the control group. 
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Figure 7. Changes in expression levels of BAX, p53, MMP2 and MMP9 genes in ovarian cancer cells by Real-Time 
PCR. 

 

   BS��[�  
"�-6  W(�5  B7  2��    >�(  
"  39::��2015  V�G!�

�,"-.  	�9.  B ,
  ���!�5�  	
�UA  -M�  �chinense  Bupleurum 

����(  	"
  2'
8910  HO-   
�-Q  �(
-6  "
��  /���T5  /�K-(

B#H�, ' *H-./$ 2�P  F6�Q -9Mw5 	�9. 3,� 	"��#(� B7 "�" /� ! �P

 >��( 2"�6�! 
" �%��52�P  �!
�" �!�K-(  )Gu et al., 2015( �

6  B7�   b,�#!  N9:�5  .*(�  �#(�
  `P  -L�&   -M�  B7  �
��  3,�6

V��!�  ���!�#�  	
�UA /�K-(  2'
  -6  �,;9�5
$  	�9.  �,��P  2�P

	"
 /���T5 ����(  A2780   .�
 �(
-6  

     �-��%�  \G)( �6����(  �T �  B7�
  	
�UA  ��4��   	�9.  

�,;9�5
$  2'
  -6  	"
   ����(  A2780   \P�7 fA�6  '  *(�  -M{�  

`��%5  3,�  (>�� �P   3,� B7 �,"-.  -M�  �L   �!�K-(  	�9.  �
  ��=M�  

��  �,��! .  3,�  -6  	'0A    D9(  '  �,;9�5
$  	
�UA  V��5  "-6
�7

3950C   \P�7 B6 -G)�  
��:�  2'
�"  ��9
   �!��
"  "
��   	"��#(�  

>��( 2'
-6 /$ 2��#C�C$  ' 2-9R45  �L -M�  '  �
  /�K-( 2�P

/���$  B7  �
��  3,�6  ��,"-.  	�P� �  /���T5MTT     \P�7

>��( �,�#+,�  2�PA2780    2;9�$ Y!
 39)d�P ."�" /� ! �


DAPI � ��$/8  /�96  �(
-6  '  39+4!�  /�  2�PBAX    'p53  

 >��(  
"  ��#C�C$  \,�;H�  	�)P"  /� !  	
�UA  �6  	�
  
��95  2�P

3,�  -6  	'0A  �*(�  3950C  D9(  �6  	�-�P  �,;9�5
$    �(
-6  �6

\G)(  �-��%�  ����(  �T �  �UA  B7  �

	   ��4��   	�9.  

�,;9�5
$  2'
  -6  	"
   ����(  A2780  -M{�   fA�6  '  *(�   \P�7  

��%5`  3,�  >��( �P  B7�,"-.  -M�  3,�    B9�A  -6  	�9.  2-9R45�L

 >��( ��=M�  �!�K-(  2�P  ���,��!.   39::�� >�(  
"  2015    
"

��-M�  � P'aC  �K  �L   2'
  -6  39)9+9�5
$  ��:# �  �!�K-(

/�K-(  /���T5  7  �!"-7  /�96  �
B   r-#(�  B6  -G)�  "���  3,�  

��#+4
 ��95��9+7�DNA   '"   B#

2�  9?5'-C \P�7 '3  `9�-5 

�=97-5 ]����P RAD51  ��  *9(�+& B6 -G)� 39)d�P �"�


 >��(2�P  �!�K-(  /���T5  B6  D9(  3950C  ��  "�
)Wang et 

al., 2015(.  ;9! �� N9:�5 b,�#!    /� ! ��S��[� 3,� �6 �#(�
 `P

  "-6
�7  B7  "�"5  \,�;H�  fA�6  3950C  D9(  '  �,;9�5
$  	�9.  V��

 >��( *9(�+&���T5 /�K-( 2�P  \P�7 ' 3950C D9( B6 /

Y!
 39)d�P ��
 '
�" 3,� *^�_2;9�$     DAPI  B7 "�" /� !

DNA >��( 2�P 
��95  	�
  �6  *^�_2�P  2
�%�)IC50( 	
�UA  

�,;9�5
$  )250  /V-.'-49���9�-#9�  (
�m"  ��#C�C$   B6  '  	�
  

�
��  BS[Q  BS[Q    >�(  
"  �:9:�5  �K .*(�2013    �T �

*�+Q   V��5  �
  	�9.  2�P B:[)�  '"  
"  B7  2-=9(  �,;9�5
$

  ]-�  "�G,�  fA�6  B#H�,  \,'
  /�(�-�  '  /�%���  �,�9H�-X�

  B)9( /�K-( 	"
 
" ����(MCF7    *(� 	�
)Gordanian et 

al., 2013(*�+Q 	
�UA ;9! -L�& BS��[� 
" .  �,��P 2�P.  	�9

 >��(  -6  /�(�-�  B:[)�  
"  B#H�,  \,'
  �,;9�5
$  /�K-(  2�P

  /���T5A2780    �� ��S��[� 
" 39+4!� *+5 b,�#! .�
 �(
-6

 >��(
" ��#C�C$  \,�;H�  	�)P" /� !  2�PA2780    
��95  ��  DC

/8 /�96 Z[( \,�;H� .*(� �,;9�5
$ 	
�UA �6  2�PBAX    'p53  

  ' ��#C�C$ \,�;H� 	�))7�9,�5 ;9!H  �,�,
�)7�#9� -9+� /�
 >�S

>��(  
"�5  �6  BG9#!  
"  .*(�  /���T5  /�K-(  2�P  B6  B�

/8  3,�  /�96  Z[(  ��-99X5  -6  	�
  V�G!�  ��S��[�  -,�(  '  �P

B!�.�� �,;9�5
$  	�9. |�#T� 2�P  2�:��  ����#&�  `9+!�4� /��5

39?5'-C `9^)5 N,-K �� �,�,
�)7�#9� -9+�2��#C�C$'-C 2�P   �


�%) 9C"  "�")Kim et al., 2017(BS��[� 
" . *9�( -M� -�," 2�

.  \
  ���!�#�  	
�UA  2�,;9�5
$  B!�B97-52�    2�P  V�!  B6

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
36

33
0.

14
01

.9
.4

.1
.3

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

de
a1

0.
kh

u.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.1.3
https://ndea10.khu.ac.ir/nbr/article-1-3509-fa.html


 	"���L
  '/�
�4�P. -M� D9( ' �,;9�5
$ 	
�UA     /���T5 /�K-( -6 3950C                           Rezazadeh et al. Effect of Artemisia extract and cisplatin on 

 

  255/255 

 

)Artemisia vulgaris - Artemisia absinthiumArtemisia 

santonicum arborescens – Artemisia campestris - 

Artemisia scoparia - (    F��
 ����( 	"
 �)m 
""
	    ����(

  B,
 /�K-(A549  B)9( /�K-( �MCF7  `&
 /�K-( �HeLa 

  "�" /� ! �
)2018  et al.,  Zare Mongabadi(  \P'aC b,�#! .

  B!�.  �,;9�5
$  	
�UA @9+7�5�#9( -M�   	�)P"  /� ! ;9!  -L�&

absinthium   Artemisia  >��(  -6  /�+!�  /���T5  /�K-(  2�P

  *+5  B7  *(�MTT  '  >��(  �,�#+,�  \P�7  �%  -9R45  
�

 >��(  �,;9�5
$  	
�UA  *^�_  \,�;H�  �6  �
  /���T5  /�K-(  2�P

9,�5  D9(  2'
�"  '  �,;9�5
$  	
�UA  Ve�5  "-6
�7  39)d�P  ."-7�

>��(  
"  �,�#+,�  \P�7  '  ��#C�C$  \,�;H�  3950C /�K-( 2�P

 ."�" /� ! �
 3950C D9( 2'
�" �� -#�7 *^�_ �6 �
 /���T5 

 

    �&�? �6�
�  

 B#H�,�P2   �,;9�5
$ 	
�UA Ve�5  "-6
�7 B7 "�" /� ! \P'aC  3,�

0C D9( 2'
�" 	�-�P B62�
�" 395  -M�    	�))7 �:�� ' 2-9R45 �L

>��(  
"  ��#C�C$	"
  /�+!�  /���T5  /�K-(  2�P   ����(   

A2780	
�UA  .*(�  �6  	�-�P  �,;9�5
$  D9(  3950C  fA�6  

\,�;H�  BS[Q ' ��#C�C$  BS[Q  /�
  DNA  >��( 
" P2�    /�K-(

/���T5  \P�7 39)d�P ��
   ̀ ��%5 ' �-��%�  >��(  �� DC �P

P" /� ! 
��95 	�)   E
��A B6 B��5 �6 .*(� /$ 2��#(�#� �L -M�  

�=!��  2�P'
�"  ��9
  B��5 ' �!��
"  39::�� -# 96    	"��#(� B6

	"
'�-H  ��  /';H��'
2�P  ��  �,;9�5
$  	
�UA  ��S9=K B),;.  �!��5

�=(�)�  �_  \P�7  2�-6*^  �=!��  E
��A  '    D9(  2'
�"

�� 3,�-6�)6 ��
�6 3950C`P B7 "-7 /�96 /��5H�  	�9. 	
�UA �,�;

�� 3950C D9( �6 �,;9�5
$ B),;. /��)A B6 �!��5 2�-6 c(�)� 2�

 �"-9. 
�-Q 	"��#(� "
�� /���T5 /�K-( 2'
 -6 -# 96 ��S��[�

2
�G5 2�-6 B7 *(� *9�P� ;q�& B#4! 3,� -7� B#=��  (� 3,� 2�

	"
'�-H B!�.>�� 2'
 -6 -# 96 ��:9:�5 B6 ��9! �P 2
�!�� 2�P

�6 '.*(� �)9� 

  

   ����U�
V�    

   	�4 P'aC  
"  /�#('"  '  /�
�4�P  ����5  ��  B�9('  3,�6

(�)
 *+,� 	'-. ' ���
��� �% � �&�' ��0(� "��$ 	�� !�" �  

.V
�"  �
  �!�"  
�Q  '  -4 5  >��7  :�5  
"  /�.�)+,�!  �)�LN9 � 

 .�!
��! �SH�)� E
�S5 B!�. �9P B��:� l
��! ' \P'aC 

 
 
 
 
 

   REFERENCES 
Abad, M.J., Bedoya, L.M., Apaza, L. & Bermejo, P. 

2012. The Artemisia L. genus: a review of bioactive 
essential oils. Molecules 17: 2542-2566. 

Amini, E., Nabiuni, M., Baharara, J., Behzad, SB., 

Seyfi, D. & Salek, F. 2019. Investigating the 
anticancer effect of Lippia citriodora leaf alcoholic 
extract: in suppression of A2780 ovarian cancer cell 
metastasis via restoration of E-cadherin expression. 
Journal of Cell & Tissue 10: 24-34. (In Persian). 

Bagheri, M., Fazli, M. & Ahmadiankia, N. 2018. Study 
the effect of sulforaphane on the expression of 
CXCR4 and snail in breast cancer cells. Journal of 
Knowledge & Health in Basic Medical Sciences 13: 
8-13. (In Persian). 

Dong, X., Ni, B., Fu, J., Yin, X., You, L., Leng, X. & 

Ni, J. 2018. Emodin induces apoptosis in human 
hepatocellular carcinoma HepaRG cells via the 
mitochondrial caspase-dependent pathway. 
Oncology Reports 40: 1985-1993.  

Gordanian, B., Behbahani, M., Carapetian, J. & 

Fazilati, M. 2013. Evaluation of cytotoxicity of 
sagebrush plain extract on human breast cancer 
MCF7 cells. Armaghane Danesh-Yasuj University 
of Medical Sciences Journal 3: 241-251. (In 
Persian). 

Gu, L.Y., Chen, Z., Zhao, J., Ruan, X.J., Zhao, S.Y. & 

Gao, Hui. 2015. Antioxidant, anticancer and 
apoptotic effects of the Bupleurum chinense root 
extract in HO-8910 ovarian cancer cells. Journal of 
the Balkan Union of Oncology 20: 1341-1349. 

Hua, X., Yu, L., You, R., Yang, Y., Liao, J., Chen, D. 

& Yu, L. 2016. Association among dietary 
flavonoids, flavonoid subclasses and ovarian cancer 
risk: a meta-analysis. PLOS ONE 11: 1-15. 

Kim, E.J., Kim, GT., Kim, B.M., Lim, E.G., Kim, S.Y. 

& Kim, Y.M. 2017. Apoptosis-induced effects of 
extract from Artemisia annua Linné by modulating 
PTEN/p53/PDK1/Akt/ signal pathways through 
PTEN/p53-independent manner in HCT116 colon 
cancer cells. BMC  Complementary  Medicine  and  
Therapies 28: 1-12 

Kim, J., Jung, K.H., Yan, H.H., Cheon, M.J., Kang, S., 

Jin, X., Park, S., Oh, M.S. & Hong, S.S. 2018. 
Artemisia capillaris leaves inhibit cell proliferation 
and induce apoptosis in hepatocellular carcinoma. 
BMC Complementary and Alternative Medicine 18: 
1-10. 

Koloren, O., Koloren, Z., Atli Sekeroglu, Z., Colayvaz, 

M. & Karanis, P. 2019. Amoebicidal and 
amoebistatic effects of Artemisia argyi methanolic 
extracts on Acanthamoeba castellanii trophozoites 
and cysts. Acta Parasitologica 64: 63-70. 

Lambert, W.A., Pattabiraman, R.D. & Winberg, A.R. 

2017. Emerging biological principles of metastasis. 
Cell 168: 670-691. 

Liu, L., Fan, J., Ai, G., Liu, J., Luo, N., Li, C. & 

Cheng, Z.h. 2019. Berberine in combination with 
cisplatin induces necroptosis and apoptosis in 
ovarian cancer cells. Biological Research 52:1-14. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
36

33
0.

14
01

.9
.4

.1
.3

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

de
a1

0.
kh

u.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.1.3
https://ndea10.khu.ac.ir/nbr/article-1-3509-fa.html


B#H�, ��� ��#+,� V��A 
" 3,�! 2�P9 	
��
 �4  :256 -246 )1401 (Nova Biologica Reperta 9(4): 246-256 (2023)                                                         

 

256/256 

 

Liu, X., Gao, Y., Shen, J., Yang, W., Choy, E., 

Mankin, H., J. Hornicek, F. & Duan, Z.H. 2016. 
Cyclin-dependent kinase 11 (CDK11) is required for 
ovarian cancer cell growth in vitro and in vivo, and 
its inhibition causes apoptosis and sensitizes cells to 
paclitaxel. Molecular Cancer Therapeutics 15: 1691-
1702. 

Mansoori, B., Mohammadi, A., Davudian, S., 

Shirjang, S. & Baradaran, B. 2017. The different 
mechanisms of cancer drug resistance: a brief 
review. Advanced Pharmaceutical Bulletin 7: 339-
348. 

Masoompour, S.M., Yarmohammadi, H., 

Rezaianzadeh, A. & Lankarani, K.B. 2011. 
Cancer incidence in southern Iran, 1998-2002: 
results of population-based cancer registry. Cancer 
Epidemiol 35: 42-47. 

Mehrbakhsh, A., Baharara, J., Zafar Balanejad, S. & 

Kerachian, M.A. 2020. Effect of cannabis sativa 
extract on induced damage to electromagnetic fields 
on ovarian follicle maturation and hormonal surface 
changes in mice. Nova Bioloica Reperta 7: 267-277. 
(In Persian). 

Moradi, Y., Jafari, M., Chaichian, S.H., Khateri, S., 

Akbarian, A.R., Moazzami, B., Mansori, K., 

Mahmodi, Y. & Samie, S. 2016. Trends in ovarian 
cancer incidence in Iran. Iranian Journal of Cancer 
Prevention 9: 1-5. 

Motaharinia, M. & Nabiuni, M. 2022. Study of 
cisplatin effects in comparison with curcumin on 
Cdc42 gene expression in human Calu-6 lung 
carcinoma cell line. Nova Bioloica Reperta 8: 253-
264. (In Persian). 

Razi, S., Ghoncheh, M., Mohammadian-Hafshejani, 

A., Aziznejhad, H., Mohammadian, M. & 

Salehiniya, H. 2016. The incidence and mortality of 
ovarian cancer and their relationship with the human 
development index in Asia. Ecancermdical Science 
10: 1-11. 

Schutz, K., Carle, R. & Schieber, A. 2006. 
Taraxacum—a review on its phytochemical and 

pharmacological profile. Journal  of 
Ethnopharmacology  107: 313-323. 

Shali, R., Neamati, A. & Ardalan, P. 2018. 
Investigating the cytotoxic effect and antioxidant 
properties of green synthesized silver nanoparticles 
from the root of Persicaria bistorta on human liver 
cancer cell line (Hep G2). Scientific Journal of Ilam 
University of Medical Sciences 26: 133-142. 

Simoloka, A. & Bhikha, P.R. 2016. Four foods that fight 
cancer. Ascience of Medicine the Artofcare 2: 1-12. 

Taleghani, A., Emami, SA. & Tayarani-Najaran, Z. 
2019. Artemisia promising plant for the treatment of 
cancer. Bioorganic & Medicinal Chemistry 28: 1-
22.  

Vidic, D., Cavar Zeljkovic, S., Dizdar, M. & 

Maksimovic, M. 2016. Essential oil composition 
and antioxidant activity of four Asteraceae species 
from Bosnia.  Journal of Essential Oil Research 28: 
1-13.  

Wang, B., Hou, D., Liu, Q., Wu, T., Guo, H., Zhang, 

X.  & Zou, Y. 2015. Artesunate sensitizes ovarian 
cancer cells to cisplatin by downregulating  RAD51. 
Cancer Biology & Therapy 16: 1548-1556. 

Wirtz, D., Konstantopoulos, K. & Searson, P.C. 2011. 
The physics of cancer: the role of physical 
interactions and mechanical forces in metastasis.  
Nature Reviews Cancer 11: 512-522. 

Zahedi, P., Aminimoghaddam, S., Sayahpour, F.A., 

Haghpanah, V., Amiri, P. & Fereidoni, F. 2012. 
Association of surviving gene polymorphism with 
endometrial cancer. International Journal Gynecol 
Cancer 22: 35-37. 

Zare Mongabadi, M., Farhadi, M., Torabzadeh 

Khorasani, P. & Hedayati, M.H. 2018. 
Comparison of the apoptotic effects of Iranian 
Artemisia (Artemisia scoparia and A. sieberi) with 
Taxol on SK _BR3 breast cancer cell line. Razi 
Journal of Medical Sciences 25: 70-80. 

Zyad, A., Tilaoui, M., Jaafari, A. & Oukerrou, M.A. 
2017. More insights into the pharmacological 
effects of artemisinin. Phytotherapy Research 2017: 
1-14.  

 

***** 
   How to cite this article: 

Rezazadeh, N., Baharara, J., Shahrokhabadi, M.H. & Mostafavi,  Kh. 2023. Anticancer effect of Artemisia extract 
and cisplatin on induction of apoptosis and inhibition of proliferation in A2780 human ovarian cancer. Nova Biologica 
Reperta 9: 246-256. (In Persian). 

����  �  .W  4��"�
+2  4./  4#���
(� 9
8&�.8  4��
2"  1401D9(  2'
�"  '  �,;9�5
$  	
�UA  �!�K-(  �L  -M�  .   2�:��  
"  3950C'  ��#C�C$  
�%�

>��(-9R452�PA2780  /�K-( /���T5   ./�+!�B#H�,�#+,� V��A 
" 3,�! 2�P  9 :246-256.  

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
36

33
0.

14
01

.9
.4

.1
.3

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

de
a1

0.
kh

u.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.1.3
https://ndea10.khu.ac.ir/nbr/article-1-3509-fa.html
http://www.tcpdf.org

