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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.
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Table 1. Sequence of primers used in Real-time PCR technique.

GAPDH TGACTTCAACAGCGACACC TTGCTGTAGCCAAATTCGTT
BAX TTTGCTTCAGGGTTTCATCCA CTCCATGTTACTGTCCAGTTCGT
p33 TTGCCGTCCCAAGCAATGGA TCTGGGAAGGGACAGAAGATG

MMP 2 CTGATAACCTGGATGCCGTCGT TGCTTCCAAACTTCACGCTCTT
MMP 9 GCCTGCACCACGGACGGTCGCTCC GAGGTGCCGGATGCCATTCACGTC

249/Y¥4


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.1.3
https://c4i2016.khu.ac.ir/nbr/article-1-3509-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1401.9.4.1.3]

Nova Biologica Reperta 9(4): 246-256 (2023)

OF V) VEFYOF F o)lad A alr o ey psle 15 Cng sloazil

cdlale 0 A2780 (sla Joho 3l (s (gl Ol LS ol culys
Voo cdale bolpon (0 o 5950 s oo/ p)59,500 /0
Orred ool @Bl 20l Lyeesy o jlae i e [ p S S
VO dale b A2780 sl ez b s (o sk o b
Soo SBCIE L dad (3l s 530 5 el 5300
frSaSan YO oV oe N0+) Lsad )] slep clopll Jgikio ol
395 peloen | p,55,Ss0 VO ol Uil oo i (il o
Lieos,l ojlas il b /| p 59800 VO Clale g Dy s

AV JSE) sl oas o Joloo 51 (ICS0) o S je ey

o (Sl alie slacdale L 1) A2780 slo Jslos ppizman

s et Gid oo /55,50 Yo ) e /YO /D /YD) (Dl
Vockle o il e gl 0l i gy ol @l
ool 5 (IC50) cows Fyo el Wilgs o i o [ 0,575,500
My s (5,00 cdale alS jslae 4y (Y JSCi) 0l A2780
olas e Glaclile el 3 2aghy cal o o)l (il LA
e Gl sla ol W Dl s 590 5 el
| o595 +10 cdale L A2780 (sl Jobuw azis jo o gy
ojlas jhe lacdale b oplg o e )l ) 5 e
2 o e Gid oo /59,500 YO+ 5 Yor V0+) Lywes)l

120
100 i T ok
L
1 -
Cc 80 i
111
60
lar
Su 40
Vi
20
va
0
Control Sham 100 150

Experimental groups

,
B4
x

e ok

200 250 300 350 400

4 osls A2780 luil lawss olb ju sloJsho o suoys p (UE/MI) Lred )] Slsa slaplail Jgilie o)las calisee glocdale 5l awslie - JSC&
A o LS aali 09,5 b awglie 10 1y (g lokie M| FFFP< /ooy o ¥FP<e /o 1) P laie .ol 0o ools ioles SD £ Sils & j5e0

Figure 1. Comparison of the effect of different concentrations of Artemisia aerial organ methanolic extract (pg/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 (ng/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 (ug/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.
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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
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