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Introduction:-

Ovarian cancer is the fifth cause disease of cancer death in women worldwide. Since this cancer is the lack of early
symptoms, 70% of the diagnosis from this disease is found in a progressed state. Ovarian cancer mutated in
BRCA1/2 gene is particularly sensitive to the substances that cause DNA double strand breaks (DSBs) and DNA
interstrand cross-links (Mangerich, 2011; Underhill, et al., 2011).

Curcumin (diferuloymethane) is extracted from the rhizome of an indian traditional medicine turmeric (Curcuma
longa Linn) (Chainani-Wu, 2003), which has antiangiogenic, antiproliferative, antitumorigenic, antioxidant, and
anti-inflammatory properties (Anand, et al., 2008). Curcumin is associated with negative regulation of oncogenic
proteins including growth factors, protein kinases, transcription factors, inflammatory cytokines, and cell receptors
(Anand, et al., 2008). In addition, curcumin has antiproliferative effects on cancer cell via induction of apoptosis
through regulation of cell cycle factors (Anand, et al., 2008; Deguchi, 2015).

Curcumin is synthesized from 4-hydroxycinnamic acid of shikimate pathway (Carocho and Ferreira, 2013). The
substance is primarily metabolized in liver to glucuronides such as curcumin (THC), hexahydrocurcumin (HHC),
dihydrocurcumin, and sulfate conjugates as main metabolite (Holder, et al., 1978; Ravindranath and
Chandrasekhara, 1980; Pan, et al., 1999; Varred, et al., 2008).

Curcumin has been studied in multiple human carcinomas including melanoma, head and neck, breast, colon,
pancreatic, prostate and ovarian cancers (Wilken et al., 2011). Earlier studies have shown the effect of curcumin as
an antioxidant, antibacterial, and antitumor. In addition, it also has a noteworthy role in the control of
differentdiseases(Rahmani et al., 2014).
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The goal of this study carried out to investigate suppression ability by curcumin against proliferation of ovarian
cancer cells.

Materials and Methods:-
Sample preparation and assay were carried out according to the modified method as described by Seo et al. (2016).

Results and Discussion:-

In this study, when PA-1 cells was treated for 0, 24, and 48 h by 0, 3, 10, 30, and 90 uM curcumin concentrations,
the cells were discovered by the decreased survival ratio depending on concentration and time (Fig. 1).
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Fig. 1. Analysis of cell viability according to curcumin concentration and time. Curcumin of each concentration
was treated for the indicated concentration and time. X- and Y-axes mark the treated curcumin concentration and
cell viability, respectively.

Different concentrations of curcumin inhibited the proliferation of PA-1 cells. The treated cells with curcumin
showed greater apoptosis than that of the untreated cells. 1Csq concentrations under the treated conditions at 24 and
48 h were presented by 19.7 and 4.4 pM, respectively. Curcumin inhibits metalloproteinase-2 (MMP-2) in a
concentration and time-dependent manner, and suppresses H-Ras-induced invasive phenotype of MCF10A human
breast epithelial cells (H-ras MCF10A) (Kim et al., 2001).Therefore, it is assumed that the mechanism for action of
curcumin is similar to PA-1 and H-ras MCF10A cells derived from ovarian and breast cancers, respectively. Cells
induced into apoptosis have DNA content less than 2n owing to DNA fragmentation by endonuclease during
apoptosis. Furthermore, G1 stage in cell cycle increases owing to the occurrence of abnormal cells, and change in
the number of cells plays a role as an indicator for analysis of apoptosis cells (Nicoletti, et al., 1991; Riccardi and
Nicoletti, 2006).

In order to examine the changes in cell cycle due to curcumin in this study, PA-1 cells were treated for 0, 24, and 48
h at 5 uM curcumin and observed by FACS (Fig. 2A). As shown in Fig. 2B, when compared with 0 h, number of
cells in sub G1 stage was increased by approximately 2 and 4 folds at 24 and 48 h, respectively. Kim et al. (2013)
reported that curcumin inhibited proliferation of cervical cancer cells in a dose- and time-dependent manner, and
induced apoptotic cell death (increase of AnnexinV-positive and SubG1 fraction).

Number of cells in GO/G1 phase was decreased in cells treated for 24 and 48 h with curcumin, whereas those of S
and G2/M phases were increased for the same treated times (Fig. 2B). When 24 h-treated cells with curcumin were
compared with 0 h-treated cells, numbers of cells in GO and S phases were decreased, but one in G2/M phase was
increased. In 48 h-treated cells, cells in GO/G1 phase was decreased below 4 fold when compared with 0 h, but those
in S and G2/M phases were increased. Therefore, when compared with O h, it is estimated that the 24- and 48 h-
treated cells decreased numbers of GO/G1 cells, but increased the numbers in S and G2/M phases as much as
decrease of numbers of GO/G1 cells. Since number of a few cells was increased in S phase at 48 h-treated cells, the
treated condition was induced into partial arrest in cell cycle.
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Fig. 2. Evaluation of effect on cell cycle by curcumin treatment. (A) Results of FACS and (B) analysis of
population for each phase in cell cycle. Curcumin was treated for 0, 24, and 48 h at 5 uM curcumin. (A) Upper
panel, 0 h-treated PA-1 cells; middle panel, 24 h-treated PA-1 cells; lower panel, 48 h-treated PA-1 cells. (B) Upper
panel, sub G1 population; lower panel, analysis of population for each phase in cell cycle.

However, G2/M arrest was observed by highly increased ratios of cell populations in 24 and 48 h-treatments with
curcumin. Curcumin triggers G2/M arrest in U87 human glioma cells, and induces apoptosis via FoxO1 signaling
(Gheng, et al., 2016). Otherwise, curcumin causes G1/S or G2/M arrest via interaction with various factors related
with cell signaling (Luthra and Lal, 2016; Seo et al., 2016). Therefore, it is assumed that PA-1 cell originated from
ovarian cancer causes apoptosis via G2/M arrest.

In summary, when treated with curcumin against PA-1 of ovarian cancer cell, cell death occurs depending on
concentration and time, and showed a trend that is accumulated in G2/M phases of cell cycle. Therefore, we suggest
that curcumin shows effects of anticancer by antiproliferation via apoptosis.
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