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GiRiS ve AMAG: Bu calismanin amaci kuersetinin insan
epitelyal over kanseri htcreleri (OVCAR-3) Uzerindeki
bliyimeyi baskilayici etkisini gostermek ve hiperterminin
etkisini irdelemektir.

YONTEM ve GEREGCLER: OVCAR-3 hiicreleri farkh
konsantrasyonlardaki  kuersetine  maruz  birakilarak
apoptotik degisiklikler konfokal mikroskop ve transmisyon
electron mikroskopi ile kaydedildi. Ayni zamanda Annexin-V
ve reaktif oksijen tirleri (ROS) analiz edildi. Kuersetin ile
birlikte hipertermiye maruz kalan OVCAR-3 hiicreleri
lizerinde sitotoksisite testi yapildi.

BULGULAR: Kuersetinin OVCAR-3 hicreleri Uzerindeki
antikanserojen etkisi in vitro proliferasyonu baskilayarak
olusur. Kuersetinin 48 saat sonraki kaydedilen IC50 degeri
122 uM. Kuersetine maruz kalan OVCAR-3 hiicreleri Gizerinde
hiperterminin beligin bir etkisi yoktur.

TARTISMA ve SONUGC: Bulgularimiz kuersetinin OVCAR-3
hicreleri  Gzerindeki apoptotik etkisinin zaman ve
konsantrasyon bagimli oldugunu géstermektedir.

Anahtar Kelimeler: kuersetin; OVCAR-3 hiicreleri; hipertermi.

Abstract

INTRODUCTION: This study aims to exhibit the growth
inhibitory effect of quercetin on the human ovarian
epithelial carcinoma cells (OVCAR-3) and scrutinize the
effect of hyperthermia.

METHODS: OVCAR-3 cells were exposed to different
concentrations of quercetin and apoptotic changes were
recorded with confocal microscopy and transmission
electron microscopy. Also Annexin-V and reactive oxygen
species (ROS) measurement were analyzed. Cytotoxicity
was tested on quercetin exposed OVCAR-3 cells with
hyperthermia.

RESULTS: Quercetin has good anticancerous activities in
vitro by inhibiting the proliferation of OVCAR-3 cells. The
recorded IC50 value of quercetin was 122 uM for 48 hours.
Hyperthermia didnot influence significantly on the growth
inhibition of OVCAR-3 cells applied with quercetin.
DISCUSSION and CONCLUSION: Our results demonstrated
that quercetin could induce apoptosis in a time and
concentration-dependent manner in OVCAR-3 cells.

Keywords: quercetin; OVCAR-3 cell; hyperthermia.

INTRODUCTION

Ovarian cancer (OC) is the eighth most common
female malignancy worldwide and the fifth cause
(1).
Approximately %70 of patients are diagnosed at

of death due to cancer in women
its advanced stage because of the difficulty in
detecting in its early stages (2). The common
treatment strategy is cytoreductive surgery
followed by systemic platinum—-taxane-based
chemotherapy (3). due to its
heterogeneous features, 20-30% of patients
and also 70% of
chemosensitive tumors relapse within 5 years (4).

However,

showed chemoresistance,

In addition, almost all drugs for cancer therapy
have significant toxicity to normal cells. For these

reasons, new treatment modalities are put
forward like phytochemicals and hyperthermia.
Phytochemicals preoccupy a good option of
therapy because of their safety in usage, non-
toxic effects during long-term therapy, and
cytotoxicity for cancer cells but not on normal

cells (5).

Most studied phytochemicals are flavonoids in
cancer cell lines and have been identified to show
growth inhibitory effects in ovarian cancer cells
(6). Quercetin is one of the most abundant
flavonoids found in vegetables and fruits (7). The
anti-cancer activity of quercetin on OC cells
elucidated as to cause cell cycle arrest in the
GO/G1 phase, apoptosis, DNA fragmentation,
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increase in p53 protein, and p53
phosphorylation. But the complete mechanisms
of it have not been clearly defined (8).

Another promising OC therapy is regional
hyperthermia. The fundamental of the treatment
based on the knowledge of protein denaturation
and irreversible DNA damage occurrence by
temperature increment (9). Hyperthermic
intraperitoneal chemotherapy (HIPEC) also
increases the antitumor effectivity of the drugs
like cisplatin and mitomycin C (10). Based on this
data, most cancer institutes apply HIPEC with the
surgery simultaneously. But some studies found
out no effect of hyperthermia so this approach
remains controversial (11).

In the light of promising anticancer effects of
flavonoids, this study aimed to further exhibit the
growth inhibitory effect of quercetin on the
human ovarian epithelial carcinoma cells
(OVCAR-3) and scrutinize the additive effect of
hyperthermia.

METHODS

The human ovarian epithelial carcinoma cell line
OVCAR-3 (ATCC® HTB-161™) cells were
purchased from the American Type Culture
Collection (Manassas, USA). Quercetin (Pure)
was purchased from Akcan Kimya (Turkey), fetal
bovine serum, penicillin/streptomycin, dimethyl
sulfoxide, and 3-(4,5-dimethylthiazol-2-yl)-2,5
diphenyl-2H-tetrazolium bromide (MTT) were
obtained from Sigma-Aldrich (St. Louis, USA).
Roswell Park Memorial Institute medium (RPMI-
1640) was from GIBCO (Grand Island, USA).
Oxidative Stress and Annexin-V Kits were from
(Merck, Millipore, USA).

Cell culture

OVCAR-3 cells were grown in RPMI-1640 medium
containing penicillin-streptomycin (100
units/mL-100 pg/mL) and fetal bovine serum
(10%) at 37°C and 5% CO2 in a humidified

incubator. Cells were used in the test at the

confluency level of 85%.
Cytotoxicity

The stock solution of quercetin (in distilled
water) was prepared and further diluted in a
fresh complete culture medium. Quercetin
concentrations ranging from 6,25-200 uM were
applied to OVCAR-3 cells (5x103/well) and
incubated for 24 and 48 hours at 37°C and 5%
CO2 in a humidified incubator. After the
incubation, MTT solution (5 mg/mL) was added
to each well (20 pL) and plates were further
incubated for 3 hours. After the incubation,
DMSO (200 pL/well) was added to the plates and
was read on an ELISA reader (HTX Synergy,
BioTek, USA) at a wavelength of 564 nm (n = 3).
Viability percentages were obtained from the
obtained absorbances. The IC50 concentrations
were found from the viability percentages and
used for further tests.

Hyperthermia

The test was realized to test the influence of
temperature on the viability of cells exposed to
quercetin. For this manner, to imitate the
Hyperthermic Intraperitoneal Chemotherapy
(HIPEC) clinical conditions OVCAR-3 cells were
incubated at hyperthermia with different
concentrations (6,25-200 uM) of quercetin for 1
hour. After the incubation period, media was
aspirated and standard culture media for each
cell line were added to the plates (200 pL/well)
and plates were further incubated at 37°C and
5% CO2 in a humidified incubator for 24 and 48
hours. At the end of the incubation period, the
MTT procedure was applied and viability
percentages were calculated and recorded.

Morphological changes of OVCAR-3 cells

The morphological changes caused by quercetin
on OVCAR-3 cells were analyzed under a Leica
ICS-SP5 Il confocal microscope supplemented
with adequate software (Leica Confocal Software
Version 2.00, Leica, Germany). Here, OVCAR-3
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cells were plated on coverslips (5x105 cells/well)
and exposed to the IC50 value of quercetin at 37
°C under adequate culture conditions for 48
hours. After the incubation period, the samples
were fixed in glutaraldehyde for 5 minutes at
room temperature. Fixed samples were washed
with PBS (1x) and stained with Alexa fluor-488
phalloidin and acridine orange for confocal
microscopic imaging then imaged under a
confocal microscope.

Ultrastructural changes of OVCAR-3 cells

For detecting the ultrastructural changes,
OVCAR-3 cells were exposed to IC50 value of
quercetin for 48 hours. All cell samples were
fixed in glutaraldehyde (2.5%) and post-fixed
with  osmium tetroxide (2%). After the
dehydration in ethanol, all samples were
embedded in Epon 812 epoxy and polymerized
for 48 hours. The blocks were sectioned (100 nm)
by an ultramicrotome (Leica EMUC6) and placed
in copper grids for staining with uranyl acetate
and lead citrate per 10 minutes at room
temperature. Stained cells were imaged using a
TEM (FEI Tecnai BioTWIN).

Apoptotic profile of OVCAR-3 cells

OVCAR-3 cell’s death mode was tested by using
the annexin V test. Briefly, OVCAR-3 cells were
grown (5x105cells/well) in six-well plates.
OVCAR-3 cells were incubated with IC50
concentration of quercetin for 48 hours at the
same culture conditions. Following the
incubation period, all cell groups were
trypsinized and washed in PBS. Washed cells
were resuspended and 100uL of annexin-V
reagent was added to the test tubes then cells
were incubated for 20 minutes in the dark at
room temperature (Muse® Annexin-V and Dead
Cell Assay Kit). The analysis of all cell samples was
performed by using Muse™ Cell Analyzer (Merck,
Millipore, Hayward, California, USA).

Reactive Oxygen Species of OVCAR-3 cells

OVCAR-3 cells were treated with quercetin for 48
hours then harvested using trypsin. Harvested
cells were resuspended with 1X assay buffer. All
samples were exposed to Muse® Oxidative Stress
working solution at 37°C for 30 minutes. After
the incubation cell samples were analyzed with
Muse™ Cell Analyzer (Merck, Millipore, Hayward,
California, USA).

Statistics

Statistical analysis of the data obtained from the
experiments was performed on one-way
variance analysis for multiple comparisons of
GraphPad Prism 6.0 for Windows. The results of
apoptotic studies were given as mean SD values
and were analyzed by ANOVA repeated
measures test. The p < 0.05 value of differences
was considered as statistically significant.

RESULTS
Cytotoxicity findings

Based on MTT findings we conclude that
guercetin has a cytotoxic effect on OVCAR-3 cells
for the incubation period of 48 hours. IC50
concentration for 48 hours on OVCAR-3 cells was
calculated as 122 pM.
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Figure 1. The detected significant decrease in the viability of
OVCAR-3 cells is dose and time depended (Figure 1A and B).

Figure 2 displays the influence of hyperthermia
on cell growth inhibition of OVCAR-3 cells.
Temperature values applied to OVCAR-3 cells
together with quercetin were realized to imitate
original HIPEC conditions in the clinics. Based on
our findings the viability of OVCAR-3 cells at the
200 uM quercetin concentrations was found to
be decreased to 72% at 38°C for an incubation
period of 24 hours. Moreover, at 40°C of
temperature, the viability was decreased to 80%
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for an incubation period of 48 hours. Other
applied temperatures do not directly and
effectively contribute to the cytotoxicity of
quercetin on OVCAR-3 cells.
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Figure 2. Displays the influence of hyperthermia on cell

growth inhibition of OVCAR-3 cells.

Figure 3. Displays the morphological changes of OVCAR-3
cells.

Figure 4 displays the ultrastructural changes of

OVCAR-3 cells
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Figure 4. Displays the ultrastructural changes of OVCAR-3
cells

TEM findings imply the excessive mitochondrial
dysfunction that is taken as a sign of promoted
apoptosis by quercetin application to OVCAR-3
cells. Based on the ultrastructural changes
detected on TEM as membrane blebbing, loss of
cristae, and chromatin condensation it can be
seen that apoptotic cell death is triggered that is

irreversible.

Figure 5 displays the apoptotic profile of OVCAR-
3 cells.
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Figure 5. displays the apoptotic profile of OVCAR-3 cells
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Figure 6 displays the reactive oxygen species
levels of OVCAR-3 cells.
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Figure 6. Displays the reactive oxygen species levels of
OVCAR-3 cells

DISCUSSION

Ovarian cancer is the most leading cause of death
due to gynecological cancers (1). The absence of
early symptoms causes the disease diagnosed at
an advanced stage (2). High chemoresistance and
recurrence rates resulted in low survival rates (4).
Pursuit of alternative treatments leads to the use
of flavonoids in combination with
chemotherapeutics. Flavonoids are capable of
inducing selective signaling pathways related to
carcinogenesis, but the exact mechanisms of
anticancer effects are controversial due to

different researches (12).

Quercetin is one of the most studied flavonoids
found in diverse foods and drinks of the human
diet. It is a natural antioxidant with anti-
inflammatory, anti-apoptotic, antioxidant, and
anticancer activities (13). It is used in a variety of
diseases like cancer, circulatory, and
neurodegenerative disorders and also in chronic
inflammatory diseases (14). American Cancer
Society Guidelines declared that the key lifestyle
factor for the prevention of cancer is a diet rich in
plant origin compounds, so quercetin could be an
attractive candidate for this (15). Its role in the
treatment of breast, colon, prostate, ovary,
endometrium, liver, brain, colon, and lung cancer
has been shown in multiple studies (15). In the
promise of this knowledge, we studied the effect
of quercetin alone and also with the combination
of heat on the OVCAR-3 cell line.

The anticancer effect of quercetin has been
classified as long-term and short-term. The short-

term effect acts through the antioxidative and
anti-apoptotic pathway by scavenging the free
radicals whereby the long-term effect decreases
the level of glutamate-stimulating hormones
(GSH) (16).

In a study, the anti-tumor activity of quercetin
was substantiated by the induction of apoptosis
with activation of proteases which are essential
in programmed cell death development-caspase-
3 and caspase-9 (17).

Quercetin also inhibited the growth of human
ovarian carcinoma OVCAR-5 cells (IC50 for
growth inhibition=63 uM; LC50 for
cytotoxicity=17 uM) and A2780S ovarian cancer
cells in a dose-dependent manner (18,19). We
found the IC50 concentration on OVCAR-3 cells
was 122 uM and exhibited morphological
changes on cells after 48 hours of application.
The effectiveness of quercetin was also proved by
TEM findings of apoptosis with ROS levels
analysis and Annexin V test results. Our TEM
findings that imply apoptosis in quercetin-treated
OVCAR-3 cells are also supported with our ROS
levels analysis. Moreover, annexin V results
strongly supported our confocal and transmission
findings that
morphologically and ultrastructurally exert
apoptotic sparks.

electron microscopy

Our results showed that quercetin induced
apoptosis significantly in OVCAR-3 cells by
applied IC50 concentration (Figure 5). Similarly Yi
et al found the proapoptotic activity of quercetin
on OVCAR-3 cells to be 11.99+2.33% by
application of IC50 value of 153uM (20). Another
study reported statistically significant early
apoptotic cell population in wild type 2008 and
C13 cells by exposure to 0.5 uM of curcumin and
platinum drugs for 24 and 48 h (21).

The role of quercetin in inducing apoptosis in
ovarian cancer cells has been revealed by several
studies (22). Gao et al. indicated that quercetin
induced apoptosis in ovarian cancer cells via the
mitochondrial pathway. It is also reported that it

Abant Med J 2021,;10(2):212-218

216



Gursoy OO. ve Ark.

can inhibit the proliferation of human ovarian
cancer cells in a dose-dependent manner (23).
Wang et al. showed that quercetin had
cytotoxic/anti-proliferative properties against
ovarian cancer cells (24).

Another impact of quercetin on ovarian cancer
cells is to amplify the efficacy of
chemotherapeutic agents (25).
Chemotherapeutic drugs, especially cisplatin,
play a critical role in the treatment of ovarian
cancer. However, resistance to these drugs
comes out as the main obstacle during
convalesce period. Cytotoxic potential of
guercetin in ovarian cancer cells: SCOV-3, EFO27,
OVCAR-3, A2780P was wrought and determined
a significant increase in the sensitivity to cisplatin
and paclitaxel (with IC50 values for OVCAR-3
cells=42 uM; for EFO27 cells=59 uM; for A2780P
cells=70 uM; SCOV-3 cells=90 uM). Hence, results
from this study revealed that flavonoids could
overcome the chemoresistance of ovarian cancer
cells to some cytostatics (18).

Cytotoxic effects of quercetin include arresting
the cancer cell cycle and promoting the apoptosis
pathway in the A431 cell line and cisplatin
(CDDP)-resistant (C13 and A431Pt) cells.
Moreover, ROS production was also increased in
both cell lines (26).

Regional hyperthermia, used for the treatment of
OC, caused protein denaturation and irreversible
DNA damage. It also increases the antitumor
effectivity of the drugs like cisplatin and
mitomycin C. Most cancer institutes apply HIPEC
with the surgery simultaneously (27).

Despite this, some studies found out no effect of
hyperthermia as we did (9). According to our
findings, the effect of temperature on the
viability of cancer cells is not significant and may
vary between applied chemotherapeutics or
anticancer agents as well as cell lie
characteristics.

We found out that the effect of temperature

increment was insignificant statistically.

As a result, to minimize the side effects and
resistance to chemotherapeutics, there is a need
to develop innovative drugs which are more
effective and tolerable to patients. Apoptosis
induction is regarded as a new and promising
biochemical target for cancer treatment so there
is a need for further and more accurate
researches to be confirmed for the usage of
guercetin in the treatment of OC. Based on the all
experiment results of the manuscript, we can
conclude that quercetin has good potential to be
a candidate for an alternative agent in cancer
therapy and can be offered for further
investigations on its deeper mechanisms of
action and theranostic capability.

Acknowledgments: We greatly thank Mehtap
Kutlu, Prof. for valuable suggestions and writing.

Informed Consent: Written consent was
obtained from the participants.

Conflict of Interest: Authors declared no conflict
of interest.

Financial Disclosure: Authors declared no
financial support.

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, CA
Cancer J Clin 2018; 68: 7-30.

2.  Yap TA, Carden CP, Kaye SB. Beyond chemotherapy:
targeted therapies in ovarian cancer. Nat Rev Cancer
2009; 9: 167-81.

3. Bakrin N, Classe JM, Pomel C, Gouy S, Chene G, Glehen
O. Hyperthermic intraperitoneal chemotherapy
(HIPEC) in ovarian cancer. J Visc Surg 2014; 151: 347-
53.

4. Ozols RF, Bundy BN, Greer BE, Fowler JM, Clarke
Pearson D, Burger RA, Mannel RS, DeGeest K,
Hartenbach EM, Baergen R. Gynecologic Oncology G:
Phase Il trial of carboplatin and paclitaxel compared
with cisplatin and paclitaxel in patients with optimally
resected stage |ll ovarian cancer: a Gynecologic
Oncology Group study. J Clin Oncol 2003; 21: 3194-200.

5. Surh YJ. Cancer chemoprevention with dietary
phytochemicals. Nat Rev Cancer 2003;3: 768-80.

6. Aggarwal BB, Shishodia S. Molecular targets of dietary
agents for prevention and therapy of cancer. Biochem

Abant Med J 2021,;10(2):212-218

217



Gursoy OO. ve Ark.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Pharmacol 2006; 71: 1397-421.

Batra, P., Sharma, A.K. Anti-cancer potential of
flavonoids: recent trends and future perspectives. 3
Biotech 2013; 3: 439-59.

Tanigawa, Shunsuke & Fujii, Makoto & Hou, De-Xing.
Stabilization of p53 Is Involved in Quercetin-Induced
Cell Cycle Arrest and Apoptosis in HepG2 Cells.
Bioscience, biotechnology, and biochemistry 2008; 72:
797-804.

Sukovas A, Cesna V, Jasukaitiene A, Barauskas G,
Nadisauskiene RJ, Dambrauskas Z, Paskauskas S,
Gulbinas A. Response of OVCAR-3 Cells to Cisplatin and
Hyperthermia: Does Hyperthermia Really Matter?
Anticancer Res 2017; 37: 5011-18.

van de Vaart PJ, van der Vange N, Zoetmulder FA, van
Goethem AR, van Tellingen O, ten Bokkel Huinink WW,
Beijnen JH, Bartelink H, Begg AC: Intraperitoneal
cisplatin with regional hyperthermia in advanced
ovarian cancer: pharmacokinetics and cisplatin-DNA
adduct formation in patients and ovarian cancer cell
lines. Eur J Cancer 1998; 34: 148-54.

Bakrin N, Cotte E, Golfier F, Gilly FN, Freyer G, Helm W,
Glehen O, Bereder JM: Cytoreductive surgery and
hyperthermic intraperitoneal chemotherapy (HIPEC)
for persistent and recurrent advanced ovarian
carcinoma: a multicenter, prospective study of 246
patients. Ann Surg Oncol 2012; 19: 4052-58.

Hazafa, Abu & Rehman, Khalil-Ur & Jahan, Nazish &
Jabeen, Zara. The Role of Polyphenol (Flavonoids)
Compounds in the Treatment of Cancer Cells. Nutrition
and Cancer 2019; 72: 1-12.

Amidi, F., Rashidi, Z., Khosravizadeh, Z., Khodamoradi,
K., Talebi, A.,Navid, S., & Abbasi, M. Antioxidant effects
of quercetin in freeze-thawing process of mouse
spermatogonial stem cells. Asian Pacific Journal of
Reproduction 2019; 8: 7.

Anand David AV, Arulmoli R, Parasuraman S. Overviews
of Biological Importance of Quercetin: A Bioactive
Flavonoid. Pharmacogn Rev 2016; 10: 84-9.

Vafadar A, Shabaninejad Z, Movahedpour A. Quercetin
and cancer: new insights into its therapeutic effects on
ovarian cancer cells. Cell Biosci 2020; 10: 32.

Myhrstad MC, Carlsen H, Nordstrom O, Blomhoff R,
Moskaug J@. Flavonoids increase the intracellular
glutathione level by transactivation of the gamma-
glutamylcysteine  synthetase catalytical subunit
promoter. Free Radic Biol Med 2002; 32: 386-93.
Badziul, D., Jakubowicz-Gil, J., Paduch, R. Combined
treatment with quercetin and imperatorin as a potent
strategy for killing HelLa and Hep-2 cells. Mol Cell
Biochem 2014; 392: 213-27.

Kujawski R, Baraniak J, Ozarowski M, Kujawska M,
Studies on

Borowska M, Kania M. Basic

Chemopreventive Properties of Quercetin and

Curcumin and Other Plant-origin Compounds in

20.

21.

22.

23.

24,

25.

26.

27.

Ovarian Cancer Cells — A Mini-review. Alternative &
Integrative Medicine 2017; 6: 2.

Maciejczyk, Adam & Surowiak, Pawel. Quercetin
inhibits proliferation and increases sensitivity of
ovarian cancer cells to cisplatin and paclitaxel.
Ginekologia polska 2013;.84: 590-5.

Yi, L., Zongyuan, Y., Cheng, G., Lingyun, Z., Guilian, Y.,
et al. Quercetin enhances apoptotic effect of tumor
necrosis factor-related apoptosisinducing ligand
(TRAIL) in ovarian cancer cells through reactive oxygen
species (ROS) mediated CCAAT enhancer-binding
protein homologous protein (CHOP)-death receptor 5
pathway. Cancer Sci 2014; 105:520-27.

Montopoli, M., Ragazzi, E., Froldi, G., Caparrotta, L.
Cell-cycle inhibition and apoptosis induced by
curcumin and cisplatin or oxaliplatin in human ovarian
carcinoma cells. Cell Prolif 2009; 42:195-06.

Parvaresh, A., Razavi, R., Rafie, N., Ghiasvand, R.,
Pourmasoumi, M., &Miraghajani, M. Quercetin and
ovarian cancer: An evaluation based on a systematic
review. Journal of Research in Medical Sciences: The
Official Journal of Isfahan University of Medical
Sciences 2016; 9: 34-40.

Gao, X., Wang, B., Wei, X., Men, K., Zheng, F., Zhou, Y,
Guo, G. Anticancer effect and mechanism of polymer
micelle-encapsulated quercetin on ovarian cancer.
Nanoscale 2012; 4: 7021-30.

Wang, Y., Han, A., Chen, E., Singh, R. K., Chichester, C.
0., Moore, R. G., Vorsa, N. The cranberry flavonoids
PAC DP-9 and quercetin aglycone induce cytotoxicity
and cell cycle arrest and increase cisplatin sensitivity in
ovarian cancer cells. International Journal of Oncology
2015; 46: 1924-34.

Najafi, Masoud & Tavakol, Shima & Zarrabi, Ali &
Ashrafizadeh, Milad. Dual
enhancing the efficacy of cisplatin in chemotherapy

and protection against its side effects: a review.

role of quercetin in

Archives of Physiology and Biochemistry 2020; 10: 1-
15.

Catanzaro, Daniela & Ragazzi, Eugenio & Vianello,
Caterina & Caparrotta, Laura & Montopoli, Monica.
Effect of Quercetin on Cell Cycle and Cyclin Expression
in Ovarian Carcinoma and Osteosarcoma Cell Lines.
Natural product communications 2015; 10: 1365-8.
Petrillo M, Zucchetti M, Cianci S, Morosi L, Ronsini C,
Colombo A, D'Incalci M, Scambia G, Fagotti A.
Pharmacokinetics of cisplatin during open and
minimally-invasive secondary cytoreductive surgery
plus HIPEC in women with platinum-sensitive recurrent
ovarian cancer: A prospective study. J. Gynecol. Oncol
2019; 30: e59.

I —
Abant Med J 2021,;10(2):212-218

218



