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ABSTRACTO

Cancer is one of the main causes of premature death in the world, and oxidative stress plays an important role in the pathogenesis of this disease. Since there is
much evidence abont the anticancer effect of antioxidants, this study aims to investigate the effect of capsaicin on the activity of the antioxidant engymes superoxide
dismutase, catalase, and glutathione peroxidase in the 1.S-180 human colorectal cancer cell line.In this study, the human colorectal cancer cell line (1.S-180) was
treated with different concentrations of capsaicin for 24 hours, and then the activities of the antioxidant engymes of superoxide dismutase, catalase, and glutathione
peroxidase were determined by calorimetric methods. Analysis of the results showed that the activities of superoxide dismutase, catalase, and glutathione peroxidase
engymes increased in capsaicin-treated groups compared to the control group in the 1S-180 cell line (p<<0.05). Capsaicin inbibits cell proliferation by increasing

the activity of antioxidant engymes.
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Introduction:

Cancer is one of the health problems of
society, which, in addition to inflicting pain and
mental pressure on the sufferers and their
families, also has expensive treatments.
Oxidative stress and the production of free
radicals through different metabolic pathways
play a key role in the initiation and progression
of all types of cancer; Free radicals produced
through different signaling pathways can affect
many cellular processes, such as growth and
proliferation, which are important in the
initiation and progression of cancer. The
cancer process plays an important role.
Reducing the power of the body's antioxidant
defense system is one of the main factors in the
spread and development of cancer. The
antioxidant defense system in the body is
provided by enzymatic antioxidants such as
superoxide dismutase, catalase, and glutathione
peroxidase and non-enzymatic antioxidants
such as vitamins E, C, and A, flavonoids, and
chelating agents. Metal ions and polyphenol
compounds weaken free radical reactions [1-3].
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Colorectal cancer is one of the most common
cancers in the world, and based on vatious
studies, it seems that oxidative stress may
increase the risk of developing colorectal
cancer [4].

Capsaicin is a  phenolic compound
responsible for red peppet's spicy taste. It has
antioxidant, antimicrobial, and anticancer
properties. This compound is used in weight
loss, diabetes control, and metabolic syndrome
treatment. It reduces the progression of
leukemia and stomach, prostate, and liver
cancer [5]. Capsaicin also prevents the activity
of carcinogenic compounds in the body and
prevents the formation of malignant tumors

[0]-

Various studies have shown the effect of
capsaicin on inducing apoptosis in different
cancer cells, such as pancreatic cells [7], colon
[8], liver [9], skin [10], leukemia [11], lung [12],
and endothelial cells [13]. However, it does not
have a cytotoxic effect on normal cells [14].
Various mechanisms have been proposed for
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the antitumor effect of capsaicin, such as
distruption of mitochondrial ~membrane
electron flow, induction of apoptosis through
oxidative stress, and effect on signaling
pathways related to cell proliferation. [7, 11,
and 15], but the exact mechanism is unknown.
This study aimed to investigate the effect of
capsaicin on the activity of antioxidant
enzymes in the LS-180 colorectal cancer cell
line.[J

0
Materials and Methods

Material

Capsaicin (M2028), and phosphate buffer
saline (PBS) (SLBJ2117V) tablets were
achieved from Sigma-Aldrich (St. Louis, MO,
USA). Hydrogen peroxide (H202) (107209),
pyrogallol, Tris-HCI buffer, and Tris-EDTA
buffer were obtained from Merck (Merck,
Germany). Dulbecco's Modified Eagle's
Medium (DMEM) (1791923) high glucose
media, Trypsin/EDTA 0.25 % (1726653), and
Fetal Bovine Serum (FBS) (42Q7363K) were
obtained from Gibco (Maryland, USA).

Cell culture and treatment

This study obtained the human colorectal
cancer cell line LS-180 from the Institute
Pasteur Cell Bank in Tehran. They were
cultured in a DMEM culture medium
containing 10% FBS, 100 IU/ml penicillin, and
100 pg/ml streptomycin in an incubator with a
temperature of 37°C, 5% CO2, and
appropriate humidity. After treating the cells
with concentrations of 50, 100, and 200 uM
capsaicin for 24 hours, the cells were collected
by trypsinization.

Measuring the protein content of cells:

To check the activity of antioxidant enzymes,
after cells were treated and collected, their
protein content was extracted using lysing
buffer, and the total protein content of each
sample was measured using the Bradford

method (10).

Measurement of cellular antioxidant enzyme
activity

To measure catalase activity, 50 ul of the
sample was added to 1000 ul of potassium
phosphate buffer (50 mM), and then 50 ul of
H202, and the sample's absorption was read
against the blank at 0, 30, and 60 seconds at 240
nm wavelength. The specific activity of the
catalase enzyme was obtained in terms of
unit/mg protein (17).

For  superoxide  dismutase  activity
measurement, 25 pl of the sample was added
to 725 ul of Tris-EDTA buffer; after that, 80
ul of pyrogallol was added to it. The sample's
absorption was read against the blank at 90
seconds and 210 seconds at 420 nm
wavelength. The specific activity of the
superoxide dismutase enzyme was obtained in
terms of unit/mg protein (18).

To measure glutathione peroxidase activity,
200 ul of the sample was added to Tris-HCI
buffer (0.4 M), sodium azide (1 mM),
glutathione (2 mM), and hydrogen peroxide
(0.2 mM). After that, 0.4 ml of TCA (10%) was
added, the sample was centrifuged for 3
minutes at 2000 rpm, and the supernatant was
separated. 25 ul supernatant was added to 140
pl of Tris-EDTA (0.2 M), and DTNB, and the
sample's absorption was read against the blank
at 420 nm wavelength. The specific activity of
glutathione peroxidase activity was obtained in
unit/mg protein (19).

Statistical analysis

SPSS software was used to analyze the data
on the activity of antioxidant enzymes. Mean,
standard deviation and frequency tables were
used to describe the data, and one-way analysis
of variance and Tukey's post hoc test were used
to analyze the data.l]

Ethical Consideration

This study was approved by the ethics
committee of Lorestan University of Medical
Sciences, Khorramabad, Iran, with the ethics
number IR LUMS.REC.1399.389.
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Results

The results show that the level of catalase
enzyme activity in all concentrations treated
with capsaicin showed a significant increase
compared to the control group (P < 0.05) (Fig
1A). The activity of the superoxide dismutase
enzyme in the groups treated with capsaicin
increased significantly compared to the control
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group (P < 0.05) (Fig 1B). The activity of
glutathione peroxidase showed a significant
increase in the groups treated with
concentrations of 100 and 200 pM capsaicin
compared to the control group (P < 0.05) (Fig
10).0
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Figure 1: Catalase (A), Enzymatic activity of SOD (B), and GPX (C) (mean + S.D) in groups treated with 50, 100, and 200

UM capsaicin and control in LS-180 cell line. *p < 0.05.
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Discussion

Many researchers have focused on natural
compounds and food products due to their
effectiveness in treating diseases and side
effects [12]. Capsaicin is a natural alkaloid, one
of the main components of hot peppers.
Various studies have shown that capsaicin
induces apoptosis in various cancer cells, such
as gastritis, colon, prostate, etc., without
cytotoxic effects on normal cells [7-14].

This research showed that capsaicin can
increase the activity of the antioxidant enzymes
(superoxide dismutase, catalase, and
glutathione peroxidase) in the L.S-180 cell line.

Various studies have shown the effect of
capsaicin on the production of reactive oxygen
species [12, 13]. It seems that the production
of reactive oxygen species by capsaicin leads to
an increase in the expression of Nrf2 and then
PPARy. Studies have shown a mutual
relationship between the expression of these
two factors, and increasing the expression of
PPARYy can lead to increasing the expression of
Nrf2 [20]. Increasing the expression of these
factors plays an important role in increasing the
activity of antioxidant enzymes [20]. Also,
increasing the expression of PPARy can lead to
the induction of the expression of genes such
as Bax, caspase 3, and P53 [20].

On the other hand, reactive oxygen species
also play a role in inducing the expression of
P53. Although P53 is a tumor suppressor and
plays an important role in inhibiting
carcinogenesis, it has been found that this
factor also reduces mitochondrial respiration,
increases the production of reactive oxygen
species, and causing oxidative stress. This
factor also increases the expression and activity
of the antioxidant enzymes superoxide
dismutase, glutathione peroxidase, and catalase
[21]. Also, this factor plays a role in increasing
the expression of effective apoptosis genes,
such as Bax and caspase 3 [22].

Different research has shown that capsaicin
plays an important role in inducing cell
apoptosis by causing oxidative stress [13]. It
seems that capsaicin, through competition with

coenzyme Q, inhibits complexes I and III of
the mitochondrial electron transport chain,
disrupts the electron flow of the mitochondrial
membrane, produces reactive oxygen species,
and creates a pro-oxidant environment in the
plasma membrane [23].

Also, various studies have shown that
oxidative stress affects many signaling
pathways related to cell proliferation, among
which we can mention the epidermal growth
factor receptor (EGFR) signaling pathway, in
which proteins such as nuclear factor-
erythroid-related factor (Ntf2) and Raf are
involved. In addition, the methanogen-
activating  protein  kinases = (MAPKs),
phosphatidyl-inositol 3-kinase (PI3K),
phospholipase C, and protein kinase C are
affected by oxidative stress. Also, reactive
oxygen species can suppress the P53 gene
involved in programmed death [24].

It has been shown that capsaicin in HepG2
cells activates AMPK through binding to the
TRPV1 receptor, increases cytosolic calcium,
and activates calcium/calmodulin-dependent
protein kinase B (Ca MKKSB), AMPK
activation also occurs through the production
of reactive oxygen species, and inhibition of
Akt/mTOR decreases cell survival and induces
apoptosis [12]. Also, capsaicin can bind to
TRPVG; this action may stimulate apoptosis
through increasing cytosolic calcium and
stimulating the apoptotic regulatory factor
calpains and calcium-dependent cysteine
proteases in small-cell lung cancer [22]. These
changes by capsaicin may effectively inhibit
growth and induce apoptosis in cancer cells.

Conclusion
According to the results of this study, it seems
that the oxidative stress caused by capsaicin
can lead to an increase in the activity of
antioxidant enzymes, which may be effective
in inducing apoptosis and inhibiting colorectal
cancer cells.
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