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Effects of Trazodone on Viability in Healthy and Malignant Ovarian
Cells

Trazodonun Saglikli ve Malignant Ovaryum Kanseri Hiicrelerinde Canlilik Uzerindeki Etkileri
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Ozer

AMAC: Trazodon, dizayni 19801 yilllara dayanan triazol piridin tiirevi bir antidepresandir. Baslica, major depresyon tedavisi
olmak lizere, anksiyete, uykusuzluk, sizofreni gibi psikolojik bozukluklarda kullanilmaktadir. Antidepresan kullaniminin ne derece
yaygin oldugu distiniildigtinde bu grup ilaglarin, hedefledikleri hastalik grubu disinda farkli patolojilerdeki etkilerinin
degerlendirilmesi de anlam kazanmaktadir. Kanser, kardiyovaskiiler hastaliklardan sonra diinyada en sik olan 6liime yol acan
hastalik grubudur. Kanser hastalarinda trazodon kullanimi ve kullaniminin kanser gelisimi ile iliskisi ¢esitli arastirmalarda
incelenmistir. Ancak bu ¢alismalar daha ¢ok gozlemsel ve popiilasyon temelli calismalardir ve trazodonun kanser modelindeki
molekiiler etkileri net olarak bilinmemektedir.

GEREC VE YONTEM: Bu ¢alismada trazodon belli bir doz araliginda (0.1-20 uM) saglikli over hiicreleri ve over kanser hiicre
hatlarina uygulanmstir. Trazodon uygulanan ve uygulanmayan hticrelerde canlilik MTT testi ile analiz edilmistir.

BULGULAR: Elde edilen sonuglar trazodon (0.1-20 uM) tedavisinin saglikli ve kanserdz over hiicre canliligi izerinde anlamli etki
gostermedigini ortaya koymustur.

SONUC: Trazadon (0.1-20 uM), hem saglikli hem de kanser hiicrelerinin yagsayabilirligini 6nemli élciide etkilememistir.

Anahtar Kelimeler: trazodon, OVCAR-3, A2780, over, kanser, canlilik

ABSTRACT

OBJECTIVE: Trazodone is a triazole pyridine derivative antidepressant, the design of which dates back to the 1980s. It is mainly
used in the treatment of major depression, as well as in psychological disorders such as anxiety, insomnia, and schizophrenia.
Considering how widespread the use of antidepressants is, it sensible to evaluate the effects of this group of drugs in different
pathologies other than the disease group they target. Cancer is the most common cause of death in the world after cardiovascular
diseases. The use of trazodone in cancer patients and the relationship between the use of trazodone and the development of
cancer have been reported in various studies. However, these studies are mostly observational and population-based and the
molecular effects of trazodone in the cancer model are not clearly known.

MATERIALS AND METHODS: Trazodone was applied to healthy ovarian cells and OVCAR-3 and A2780 ovarian cancer cell lines at
a certain dose range (0.1-20 uM). Viability in cells treated and untreated with trazodone was analyzed by MTT assay.

RESULTS: The results revealed that trazodone treatment (0.1-20 uM) did not have a significant effect on healthy and cancerous
ovarian cell viability.

CONCLUSION: Trazadone (0.1-20 uM) does not significantly affect the viability of both healthy and cancer cells.
Keywords: trazodone, OVCAR-3, A2780, ovarian, cancer, viability

INTRODUCTION
Ovarian canceris a fatal disease with poor prognosis, which

important risk factor (4). Various gene mutations, including

the BRCA1 and BRCA2 genes, have also been associated

is more common in women over 65 years of age (1,2). In a with ovarian cancer (5,6). Today, surgical options and

study evaluatingthe relative survival findings between 2000 chemotherapy are used in the treatment of ovarian cancer.

and 2007, 38% survival was reported for ovarian cancer and
it was stated that survival decreased with increasing age (3).
In studies investigating the epidemiology of ovarian cancer,

familial occurrence of this disease has been shown as an

Although carboplatin and paclitaxel combined therapy is
the primary chemotherapy approach in ovarian cancer,
PARP inhibitors such as olaparib are also used in the period

following primary chemotherapy, especiallyin patients with

Yazisma Adresi/Address for Correspondence: AsliKog, Ankara University, Faculty of Pharmacy, Department of Biochemistry, Ankara /Tiirkiye

E-Posta/E-Mail: akoc@ankara.edu.tr || Tel: +90 3122033296
Received/Gelis Tarihi: 24.07.2023 || Accepted/Kabul Tarihi: 22.09.2023

Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons
BY WO

Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).


https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079
https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079
https://doi.org/10.33713/egetbd.1332111
https://doi.org/10.33713/egetbd.1332111
https://doi.org/10.33713/egetbd.1332111
https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079
https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079
https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079
https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079
https://orcid.org/0009-0008-2977-943x
https://orcid.org/0000-0002-8903-4471
https://orcid.org/0000-0002-2482-0359
https://orcid.org/0000-0002-4679-9079

Aegean J Med Sci
2023;3:68-72

Koc et al.
Trazadone and Ovarian Cancer

germline BRCA1 and BRCA2 or DNA repair genes mutations
(7,8). Since cancer is a life-threatening fatal disease,
depressive state increases in cancer patients and the use of
antidepressantsis on the agenda (9). From another point of
view, considering the influence of antidepressant drugs on
multiple signaling events, reports on the effects of
antidepressant drugs against cancer have gained
momentum in recent years (10). Trazodone is the first
antidepressant with atriazole pyridine derivative structure
designed to have different structural features from other
antidepressants (11). Itis used in a wide range of disorders
such as anxiety, schizophrenia,insomnia and mainly major
depressive disorders (12,13). In addition, antipruritic and
analgesic effects have also been reported for this drug in
some studies (14). Trazodone has also been suggested in
the treatment of Bulimia due to its lesser side effects
associated with anticholinergic signals (15). When the
mechanism of action of trazodone is searched in the
literature; studies elucidating the mechanisms mediating its
hypnotic effects have shown that trazodone and its active
metabolite, m-chlorophenylpiperazine, exhibit a partial
agonistic effect at 5HT1A receptors (16) and weak
antagonist activity at 5HT2 receptors (17). It has also been
reported that trazodone suppresses the reuptake of 5HT to
the pre-synaptic neuron, but has a low effect on
norepinephrine and dopamine, which are among other
catecholamines (11). There are various but limited studies
in the literature on the effects of trazodone in cancer
patients most of which are observational clinical studies
and do not investigate the effects of trazodone on cancer
cell viability and related mechanisms. In some of these
studies, beneficial effects against delirium, bulimia, hot
flashes, anxiety and depression in various cancers have
been reported for this drug (18,19). On the other hand,
some otherstudies reported negative effects for trazodone
in cancer such as toxicity in liver, association with
hepatocellular carcinoma, higher breast cancer recurrence
and slightly increased cervical cancer risk (20-23). Based on
these literature findings and because it is an antidepressant
used in cancer patients due to several beneficial effects, we
investigated the preliminary effects of trazodone on healthy

and cancerous ovarian cells.

MATERIAL & METHODS

Cell Culture

OVCAR-3 (Human Ovarian cancer), IHOEC (Immortalized
Human Ovarian Epithelial Cells- SV40), A2780 (Human
Ovarian cancer)cell lines were grown in RPMI 1640 medium
supplemented with %1 L-Glutamine, 1%
penicilin/streptomycin, 10% heat inactived fetal bovine
serum at 37°C, 5% CO2incubator. IHOEC SV40 cell line was
taken from Prof. Dr. Fulya Teksen (Ankara University,

Faculty of Medicine, Department of Medical Biology).

Cell Viability

To determine the effect of trazadone on the cell viability of
OVCAR-3, A2780 and IHOEC cell lines, MTT (3-(4,5-
Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) test
was performed with some modifications of our previous
study (24). For this purpoese, A2780, OVCAR-3 and IHOEC
cell lineswere seeded to 96 well plates (5000 cell/well). Cells
were stained with trypan blue and counted on a neubauer
counting chamber in order to seed an equal number of

cells in the wells.

The next day, different concentrations of trazodone (0.1-20
pMM) were applied to cells. Trazadone was dissolved in
DMSO to prepare stock solutions. Further dilutions were
made with cell culture medium. Cells not treated with
trazodone were used as control group and were considered
as 100% viable. The equal amountof DMSO was applied to
the control group as the drug-treated cells. The DMSO

concentration applied to the cells did not exceed 0.5%.

After72 hour incubation, 20ul MTT solution was added to
the wells. MTT was dissolved in PBS and 5mg/ml MTT
solution was prepared and cells were incubated with MTT
solution for4hoursat37°Cand 5%C0O2. Then, the MTT-cell
culture medium mixture was discarded and the formazan
crystals were dissolved by adding 100 pl of DMSO.
Absorbance at 550 nm was measured by microplate reader

(Spectramax, Molecular Devices).

Statistical Analysis

One-way Anova variance analysis test and Tukey post hoc
test was used to compare groups using GraphPad prism 9
program. Shapiro Wilk normality test was performed to
determine whether the data were normally distributed.
Data were expressed as the meant standard deviation.

p<0.05 was considered statistically significant.

RESULTS
Effects of Trazadone on the cell viability of IHOEC cells
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IHOEC cells were incubated with trazadone (0.1-20uM) and
trazadone did not significantly affect cell viability between

0.1-20 M concentration range (Figure 1).

Effects of Trazadone on the cell viability of A2780 cells

A2780 cellswere incubated with trazadone (0.1-20uM) and
trazadone did not significantly affect cell viability between

0.1-20 pM concentration range (Figure 2).

Effects of Trazadone on the cell viability of OVCAR-3 cells

OVCAR-3cells were incubated with trazadone (0.1-200pM)
and trazadone did not significantly affect cell viability

between 0.1-20 pM concentration range (Figure 3).

Figure 1. Effect of Trazadone on the cell viability of IHOEC cells.

0.1-200uM Trazadone did not significantly affect IHOEC cell

viability. (C: Control; 0.1; 0.5; 1; 5; 10; 20 depict groups treated

with 0.1; 0.5; 1; 5; 10; 20 uM concentrations of trazodone).
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Figure 2. Effect of Trazadone on the cell viability of A2780 cells.
0.1-20 uM Trazadone did not significantly affect A2780 cell
viability. (C: Control; 0.1; 0.5; 1; 5; 10; 20 depict groups treated
with 0.1; 0.5; 1; 5, 10; 20 uM concentrations of trazodone).
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Figure 3. Effect of Trazadone on the cell viability of OVCAR-3
cells. 0.1-200uM Trazadone did not significantly affect OVCAR3
cell viability. (C: Control; 0.1; 0.5; 1; 5; 10; 20 depict groups
treated with 0.1, 0.5, 1; 5, 10; 20 uM concentrations of

trazodone).
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DISCUSSION

In this study, the effects of trazodone on healthy IHOEC and
cancerous OVCAR-3 and A2780 ovarian cells were
investigated. With the findings, it was determined that
trazodonedid not have a significant effect on healthy and
cancerous ovarian cellsin the concentration range of 0.1-20
UM. There are very few studies in the literature
investigating the effects of trazodone on cell lines. In one of
these studies, trazodone was tested forits effect on P-gp (P-
glycoprotein)activity and expressionin Caco-2 colon cancer
cell line. The dose of trazodone used in this study was
reported as 25 pM, however its effect on cell viability has
notbeen reported. In another study trazodone was tested
on mouse B16 melanoma cells to test its effects on
pigmentation and reported to exhibit toxicity at 140 uM
concentration (25)which is higher than the highest dose we
applied. On the other hand, in a study using human
astrocytes, trazodone was tested at a dose range of TnM-10
UM, and itwas reported that it did not reduce unstimulated
astrocyte proliferation and reversed the decrease in
proliferation in LPS-TNF-a stimulated astrocytes (26). In
parallel with this literature finding, we also did not find a
cytotoxic effect fortrazodone up to 20 uM concentration. It
should be noted that the cell lines used in our study are
different than astrocytes which are glial cells responsible
for responses against various stimulus in the nervous
system. In another study, the effects of trazodone together
with doxorubicin through the elF2alpha-P signaling
pathway on A549 lung cancer cell line were investigated.
Trazodone was used in this study because of its effect as a
translational repressor in the elF2 signaling pathway. The
aforementioned signaling pathway interacts with another
important signaling component, mTOR, and exhibits
processes such as stimulation of cell migration and cell
survival. Therefore, it was aimed to test the possible anti-
cancer activity of trazodone in A549 cancer cells. The
findings obtained in the study revealed that trazodone can
exhibit anti-cancer activity with the potential to prevent
migration and metastasis by suppressing the interaction
between elF2and mTOR. Also they reported that there was
no significant change between the viability of A549 cells
treated with doxorubicin and doxorubucin/trazodone
combination (27). Thisfinding may suggest that trazodone
preferentially effects cancer cell migration than cell viability.
We also did not report anti-proliferative activity for

trazodone. In addition, the concentration of trazodone used
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in this study was reported to be 50 uM which is higher than
our highest applied concentration. We did not test the
effect of trazodone on cell migration which can be tested in

further studies.

CONCLUSION

In conclusion, the findings obtained in our study revealed
that trazodone did not show any toxic effect on healthy
IHOEC ovarian cells at doses up to 20 pM. In addition, no
anti-cancer or cancer-promoting effects were observed in
A2780 and OVCAR-3 ovarian cancer cells at doses up to 20
UM of trazodone. Effects of trazodone on molecular
mechanisms and specific signaling pathways may be

revealed in the future.
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