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Abstract

A number of studies have shown that antidepressants can affect cancer cells viability,
however, there are few studies focusing on anticancer effects of sertraline on ovarian cancer
cells. Therefore, the aim of this study was to investigate the effects of sertraline on cell viability
in ovarian (A2780) cancer cells. A2780 cells were divided into control group and groups treated
with 1.5625, 3.125, 6.25, 12.5, 25, 50 and 100 pg/ml of sertraline. 24 and 48 hours after treatment,
cell viability was assessed by MTT assay method. Data were analyzed using one-way analysis
of variance. Treatment with 6.25, 12.5, 25, 50 and 100 pg/ml of sertraline led to significant
decrease in cell viability compared to control group 24 and 48 hours after treatment. Although
treatment of A2780 cells with 3.125 ug/ml of sertraline did not significantly change the cell
viability 24h after treatment, however, treatment of A2780 cells with 3.125 pg/ml of sertraline
for 48h significantly decreased the cell viability compared to control group. IC50 value was 11.6
and 5.8 ug/ml for sertraline 24 and 48 hours after treatment, respectively, showing a significant
decrease in IC50 (48h) compared to IC50 (24h). The results of this study revealed that sertraline
has cytotoxic effects on ovarian cancer cells in vitro. Increased treatment duration led to
enhanced cytotoxicity of sertraline on ovarian cancer cells.
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1 Introduction

The ovarian cancer is the fifth cancer leading cause of death among women in worldwide
(Lee et al., 2020). This cancer begins from the uterine tubes and enters to the ovaries. Most
ovarian cancers are mucosal ovarian cancers and malignant tumors are composed from
superficial ovarian cells. The growth of ovarian cancer consists of four stages. The first stage is
limited to one or two ovaries, the second stage is transmission to the uterus or organs of near to
uterus, the third stage is of transmission to the lymph nodes or abdomen and the fourth stage is
transmission to other organs like lungs or liver. Reasons of this cancer are unclear, but several
factors have been identified that increase the chances of developing this cancer. These risk
factors include age, obesity, family history and genetic factors. Specific gene mutations (such as
BRCA1 and BRCA2 mutations) related to breast cancer also increase the chances of developing
ovarian cancer. Two or three pregnancies, breastfeeding and the use of hormonal contraceptives
pills reduce the risk of ovarian cancer. Common symptoms of this cancer include bloating or
pressure in the abdomen, pain in the abdomen or pelvis, increase in the frequency of urination
and anorexia (Reid et al., 2017; Stewart et al., 2019).

Studies show that using the antidepressants drugs such as the sertraline may inhibit the
development of ovarian cancer. Sertraline (with commercial name Zoloft) is a selective
serotonin reuptake inhibitor (SSRIs) (Christensen et al., 2016). Sertraline is effective on panic
disorder, generalized anxiety, social anxiety disorder, obsessive-compulsive disorder as well as
cognitive disabilities. It may also have anticancer activity against various types of cancers (Liu et
al., 2021). Studies have shown that some sedatives or tranquilizers such as antidepressant drugs
can overcome drug resistance and be used as anticancer agents (Angelini et al., 2010; Li et al.,
2021). Some antidepressants have been reported to have inhibitory effects on growth and
proliferation of cancer cells (Song et al., 2021). Laboratory researches have shown that the use of
antidepressants reduces the risk of reproductive system cancers (Sperling et al., 2021; Cosgrove
et al., 2011). The use of antidepressants has also significant inhibitory effects on ovarian cancer
(Cosgrove et al., 2011). Research has shown that sertraline has antitumor activity and reduces
grows tumor (Gil-Ad et al., 2008; Bavadekar et al., 2014; Geeraerts et al., 2021). By contrast,
some research has shown that the use of benzodiazepine antidepressants, for more than one to
six months, increases the risk of ovarian (Harlow and Cramer, 1995; Harlow et al., 1998) and
breast (Cosgrove et al., 2011) cancer.

Ovarian cancer is a common cancer among women worldwide ( Lee et al., 2020) leading to
serious clinical outcomes in patients (Reid et al., 2017; Stewart et al., 2019). Sertraline is also a
common antidepressant widely used in patients with cancer (Sheehan and Kamijima, 2009).
Studies have shown that sertraline has anticancer activity against cancer cells (Gil-Ad et al.,
2008; Bavadekar et al., 2014; Geeraerts et al., 2021); Nevertheless, conflictive data have been
reported regarding the anticancer impact of sertraline on cancer cells (Angelini et al., 2010; Li et
al., 2021; Christensen et al., 2016; Harlow and Cramer, 1995; Harlow et al., 1998). Few studies
also have been carried out to investigate the anticancer effects of sertraline on ovarian cancer
cells in vitro. The aim of this study was to determine the cytotoxic effects of sertraline on ovarian
(A2780) cancer cells in vitro.
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2 Materials and Methods

In this experimental-laboratory study, ovarian cancer (A2780) cells were purchased from
Iran Cell Bank (Pasteur Institute, Tehran). Sertraline was prepared from a pharmaceutical
company (Iran Daroo) as pure powder and was maintained in normal laboratory temperature
of 25°C. To prepare different concentrations of sertraline, 100 ul of sodium hydroxide solution
was added to 1 gram of sertraline powder. To increase the solubility, 1000 ul of phosphate
buffer solution (PBS) was added to the solution. The resulting solution was sterilized and
filtered by syringe filter. 9 mL of DMEM culture medium containing fetal bovine serum was
added to the prepared solution to reach a volume of 10 ml and the desired concentrations were
prepared from this solution.

Ovarian cancer cells were divided into control group and groups treated with 1.56, 3.12,
6.25, 12.5, 25, 50 and 100 pug/mL of sertraline. A2780 cells were defreezed and transferred to cell
culture flasks containing DMEM culture medium, bovine fetal serum (Sigma) and FBS. After
reaching 80% confluency, 10° cells were added to each well of microplates and the culture
medium was added. Then microplates were incubated at 37 °C, appropriate humidity and 5%
carbon dioxide for 24 hours. MTT assay was used to measure the cytotoxic effects of sertraline
on cancer cells (Ahmadi et al., 2017; Norouzi et al., 2020). Different doses of sertraline were
added to a row of wells containing cell cultivated and repeated 3 times for each concentration.
Also, a row of wells was maintained and considered as a control group (without treeatment).
Then plates were incubated for 24 hours (37 °C and 5% carbon dioxide). After 24 hours, the
liquid on the wells (containing the culture medium and sertraline) was removed. In the next
step, MTT dye was prepared according to the sigma company protocol and 100 ul of DDT 10%
was added to each well. After 4-6 hours, the solution was removed and 200 pl DMSO (Sigma
Company) was added to each well resulting in formation of insoluble purple formazan crystals.
Finally, light absorption was read using ELISA reader (Bio-Rad, Hercules, CA, USA) at 570 nm
and the cell viability percentage was calculated using the following formula:

%Viability= Mean OD sample/ Mean OD blank x 100

Sertraline IC50 (half-maximal inhibitory concentration) was calculated by linear
approximation regression of the percentage viability versus the sertraline concentration.

The data were analyzed using SPSS21 software (IBM company, USA) by one-way analysis
of variance followed by Tukey’s post hoc test. P-value <0.05 was statically significant.

3 Results and Discussions

Treatment of A2780 cells with sertraline 6.25, 12.5, 25, 50 and 100 pg/ml of sertraline led to
significant decrease in cell viability 24 and 48 hours after treatment compared to control group.
Although treatment of A2780 cells with 3.125 ug/ml of sertraline for 48 hours significantly
decreased the cell viability, percentage of cell viability did not significantly change in A2780
cells treated with 3.125 pg/ml of sertraline for 24 hours compared with control group. The
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lowest concentration of sertraline (1.5612 pg/ml) did not have significant impact on A2780 cells
viability 24h and 48h after treatment compared with control group (Figure 1 and 2).
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Figure 1. Viability of A2780 cells treated with different concentrations of sertraline 24 hours after treatment. *
indicates significant difference compared with control group (***:P<0.001).
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Figure 2. Viability of A2780 cells treated with different concentrations of amitriptyline 48 hours after treatment. *
indicates significant difference compared with control group (***:P<0.001).

The results showed that the IC50 value was 11.6 and 5.8 ug/ml for sertraline 24 and 48
hours after treatment, respectively, showing a significant decrease in IC50 (48h) compared to
IC50 (24h) (Figure 3 and 4).
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IC50=11.6 pg/ml

Figure 3. IC50 of sertraline calculated from curve constructed by plotting A2780 cell viability (%) versus sertraline
24 hours after treatment.
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Figure 4. IC50 of sertraline calculated from curve constructed by plotting A2780 cell viability (%) versus sertraline
48 hours after treatment.

Many studies have shown that sertraline play key role in the treatment of cancer. The
results of this study show that sertraline can reduce cell viability of ovarian cancer in vitro. In
line with our findings, sertraline has been reported to have cytotoxic effects on cancer cells
(Morch et al., 2017). Anticancer activity of sertraline has been reported against breast cancer
cells (Budajaja, 2014). The results of a study on the association of antidepressants with cancer
show that many antidepressants including sertraline have important inhibitory effect on cancer
progression and tumor growth (Liu et al., 2020; Toh et al., 2007; Lee et al., 2021; Chan et al.,
2018; Di Rosso et al, 2018). By contrast, it has been reported that long term use of
antidepressants may increase the risk of ovarian cancer (Harlow et al.,, 1998; Coogan et al.,
2000).

The possible inhibitory mechanism of sertraline action on A2780 ovarian cancer cell line is,
at least in part, mediated by sertraline inhibitory effects on mitochondrial function (Geeraerts et
al., 2021). Sertraline is also able to inhibit Translational Controlled Tumour Proteins (TCTPs), by
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which may exert its cytotoxic effects on cancer cells (Bau-Carneiro et al., 2022). However,
further research are required to reveal the exact molecular mechanism behind the sertraline
action on ovarian cancer cells.

4 Conclusion

We have shown that sertraline has cytotoxic impact on ovarian A2780 cancer cells in vitro.
Increased treatment duration enhances the cytotoxic effects of sertraline on ovarian cancer cells.
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