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ABSTRACT:

Fisetin is a natural chemical that widely found in different plants. The aim of this study is to
investigate the role of fisetin on proliferation and invasion on KATO-III human gastric
carcinoma cell. KATO-III cells were seeded into the plates and 24h after dose-dependent
effects of fisetin (50 and 100pM) were tested on cultured KATO-III cells. Real-time cell
proliferation impedance analysis was performed up to 72h and the Transwell insert assay was
performed. Relative mRNA expressions of MMP2 and MMP9, which are markers of invasion,
were measured. Data are presented as fold-change in expression of any group compared to
that of control group, using the 2-AACt method. Statistical comparisons were made using one-
way ANOVA followed by Tukey's test. Fisetin exert anti-proliferative and anti-invasion effect
on KATO-III cells. According to the cell proliferation impedance results, it was shown that
proliferations of all fisetin treated groups were suppressed in dose dependent manner.
According to transwell invasion results, 100uM fisetin group showed important inhibitory
effects on invasion of KATO-III cells compared to the Control group. Regarding to the mRNA
expression results of MMP2 and MMP9, it was shown that 50 and 100uM fisetin treatments
significantly decreased these expressions compared to Control group. We conclude that
fisetin negatively regulates the invasion and proliferation potentials of KATO-III cells via the
MMP9 and MMP2 suppression. Thus, our findings implicate fisetin a potential therapeutic
target in KATO-III cells.
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1. INTRODUCTION

Cancer is a disease characterized by uncontrolled proliferation of cells and spread
to other parts of the body [1]. Cancer cells surround healthy cells and blood vessels
to form a new microenvironment. This microenvironment also leads to the
formation of new blood vessels that provide oxygen and nutrients necessary for
tumor growth, namely angiogenesis [2]. Such uncontrolled division and growth of
cancer cells complicates the treatment of the disease.
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Around 14 million people worldwide are affected by cancer in a year, and about 9
million of them die [3] The most common types of cancer are breast cancer in
women and prostate cancer in men. The highest death rates are seen in lung cancer
patients [4]. This situation in Turkey is similar to the world in general. In our
country, approximately 175 thousand people are diagnosed with cancer in a year
and breast and lung cancer take the first place [5].

Fisetin (3,7,3',4" -tetrahydroxy flavone) is a polyphenolic flavonoid, commonly
found in fruits and vegetables such as onions, cucumbers, apples, grapes,
persimmon, nuts and strawberries. Fisetin is known to have broad
pharmacological effects such as anti-tumor [6], neurotrophic [7], anti-
inflammatory [8], antioxidant [9] and antiangiogenic [10].

The aim of this study is to investigate the role of fisetin on proliferation and
invasion on KATO-III human gastric carcinoma cell.

2. MATERIAL AND METHOD

Cells were seeded into the plates and 24 h after Dose-dependent effects of fisetin
(50 and 100 pM) were tested on cultured KATO-III cells. Relative mRNA
expressions of MMP9, which are markers of invasion, were measured. Statistical
comparisons were made using one-way ANOVA followed by Tukey's test.
KATO-III cell lines will be cultured in suitable culture media containing 10%
serum and 1% penicillin-streptomycin (Life Technologies, USA). Cell lines will be
incubated in 370C, 90% humidity and 5% CO2 medium.

Experimental Groups;

1. Control (Cancer Cell lines)

2. Fisetin (at doses of 50, 100 pM)

2.1. Invasion Test

Invasion levels will be performed using Transwell Chambers wells and 24-well
cell culture dishes. 750 pl serum medium will be placed in the lower wells and 200
ul (250.000 cells/ml) serum-free medium cells will be planted on the upper side.
Appropriate doses of drug applications will be made. Incubate at 37°C for 12
hours. Cell numbers migrating to the membrane will be taken using a Leica invert
light microscope.

2.2. Real Time PCR Analysis

RNA Isolation: Tissue samples Total RNA isolation steps in Qiaqube (Qiagen RNA
isolation device) using RNeasy Mini Kit (Qiagen) will be performed as
recommended by the manufacturer.

Reverse Transcriptase Reaction and cDNA Synthesis: High Capacity cDNA
Reverse Transcription Kit will be used to synthesize cDNA from total RNA. Each
reaction is carried out with 10 Il RNA and cDNA synthesis will be performed with
Veriti 96 Well Thermal Cycler (Applied Biosystem) according to the following
temperature values. The amount of cDNA will be determined by nano drop
spectrophotometer (EPOCH Take3 Plate, Biotek) and stored at -20°C.
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Quantitative Determination of mRNA Expression by Real Time PCR MMP9
mRNA expression will be quantified using the TagMan Gene Expression Master
Mix kit. Amplification and quantification will be performed on the StepOne Plus
Real Time PCR System (Applied Biosystems). B-actin as housekeeping gene will
be pipetted as follows and carried out with 40 cycles. Ct values will be taken from
the instrument and converted to delta Ct by formula and the findings will be
evaluated statistically in IBM SPSS 20.0 package program.

3. RESULTS

Fisetin exert anti-proliferative and anti-invasion effect on KATO-III cells.
According to the cell proliferation impedance results, it was shown that
proliferations of all fisetin treated groups were suppressed in dose dependent
manner. According to transwell invasion results, 100uM fisetin group showed
important inhibitory effects on invasion of KATO-III cells compared to the Control
group. Regarding to the mRNA expression results of MMP2 and MMP?9, it was
shown that 50 and 100pM fisetin treatments significantly decreased these
expressions compared to Control group. MM9 mRNA expression results are
shown figure 1. Real-time cell proliferation impedance analysis results are shown

figure 2.
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Figure 1. MM9 mRNA Expression Results

Results present as mean+S.D. Data are presented as fold-change in expression of
any group compared to that of control group, using the 2-AACt method. (p<0,001).
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Figure 2. Real-time cell proliferation impedance analysis results

4. CONCLUSION

It was found that fisetin reduces the level of inflammatory cytokines such as TNFa,
IL6 and IL-1p [11]. Fisetin inhibited NO, PGE2, IL-1p, and IL-6 production, iNOS
and COX-2 expression, NF-xB activation [12]. On the other hand, fisetin has been
found to reduce angiogenesis by reducing eNOS, VEGF, EGFR, COX-2 expressions
[13].

It has been proven in some previous scientific studies that fisetine decreases the
amount of increased MDA and that it decreases the levels of decreased SOD, CAT,
GSH and GST to a level close to normal values [14, 15]. Recent findings indicate
that administration of fisetin significantly increases antioxidant response element
activity and nuclear translocation of Nrf2 [16]. In addition, Fisetin has been shown
to inhibit NADH oxidation and ATPase activity [9].

We conclude that fisetin negatively regulates the invasion and proliferation
potentials of KATO-III cells via the MMP9 and MMP2 suppression. Thus, our
findings implicate fisetin a potential therapeutic target in KATO-III cells.
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