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ABSTRACT

Aging is one of the important factors in the development of age-related diseases. Acryl-
amide can be produced during carbohydrate-rich foods prepared at high temperatures. Recently, studies

Received: 06 Sep 2021 showed that acrylamide can induce cellular senescence. On the other hand, Rutin as a natural flavonoid,
Accepted: 15 Des 2021 : has a potent antioxidant activity.
Available Online: 01jan 2022 LILSZ4= This study aims to evaluate the ptotective effect of Rutin on oxidative-induced cellular senes-

cence induced by acrylamide.

[VETEEE NIH3T3 mouse embryonic fibroblast cells were used in this study, which treated by differ-
ent concentrations of acrylamide and Hydrogen Peroxide (H,0,). Oxidative stress was assessed by
measuring the malondialdehyde and glutathion concentrations. To evaluate the senescence process,
B-galactosidase activity was measured by enzyme staining and B-galactosidase activity assay kit. The
MTT assay was used to evaluate the cell viability.

[{EENTE Exposure of cells to acrylamide and H,0, significantly reduced the cell viability, and Rutin signifi-
cantly improved cell viability in cells treated by acrylamide (P<0.05). Rutin also increased glutathion level

Keywords: in cells treated by acrylamide and H,0, (P<0.05). The rate of lipid peroxidation was significantly lower
Senescence, in the group treated by rutin and H,0, than in the H,0, group (P<0.05).The B -galactosidase activity was
Rutin, Acrylamide, ¢ increased in the H,0, and acrylamide groups. The use of rutin with acrylamide significantly reduced the
Oxidative stress, © activity of B-galactosidase enzyme compared to the acrylamide group (P<0.05).
B-galactosidase [&TTIMELT) Oxidative stress may be an important mechanism in acrylamide-induced senescence in NI-
activity, Hydrogen i H3T3 cells. On the other hand, Rutin, as a potent antioxidant, can reduce cellular senescence by inhibi-
peroxide :  tion of oxidative damage.
Extended Abstract proceed cell cycle while they are metabolically active [1].
According to various studies, the Reactive Oxygen Species
1. Introduction (ROSs) have an important role in the induction of cellular
senescence [2]. Acrylamide is an industrial chemical com-
ellular senescence is a phenomenon that pound that can be found in carbohydrate-rich foods during
occurs after cell maturation. Senescent their preparation at high temperatures [3]. Recently, acryl-
cells have no DNA replication and cannot amide’s genotoxicity, immunotoxicity and carcinogenicity
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have attracted attentions. Various studies have indicated
that oxidative stress is as an important mechanism in acryl-
amide toxicity [3-5].

Rutin (3,3',4',5,7-pentahydroxyflavone-3-rhamnogluco-
side) is a flavonoid with high radical scavenging activity
and antioxidant capacity [6]. These properties are potential-
ly beneficial in protecting the stability of the genome. How-
ever, few information is available on the protective effect of
Rutin on cellular senescence. Therefore, this study aims to
investigate the capability of acrylamide in the induction of
oxidative cellular senescence, and examine the anti-oxida-
tive properties of Rutin attenuating cellular senescence in
embryonic fibroblast cell line NIH3T3.

2. Methods

In this experimental study, NIH3T3 cells were incubated
at 37 °C under humid atmosphere containing 5% CO2. Af-
ter the third passage, the cells were seeded in culture plates
and divided into following groups: control (Cells cultured
in DMEM medium with 10% FBS, Pen/Strep and vehicle),
positive control (cells exposed to 400 uM H,O,), acrylamide
(cells treated with acrylamide 5 mM), Rutin + acrylamide
(cells treated with 50 uM Rutin plus acrylamide), positive
control + Rutin (cells treated with 50 uM Rutin plus H,O,).
After cell treatment, MTT assay was used to evaluate the
viability of the cells. Furthermore, senescence-associated
[-galactosidase was evaluated by -galactosidase staining
kit and quantitative identification of B-galactosidase activity
via ELISA kit (MyBioSource, CAT number: MBS703814).
To assess the oxidative stress, lipid peroxidation and glu-
tathione concentration were measured in cell suspensions’
homogenates. Malondialdehyde (MDA), as an end product
of lipid peroxidation, was calculated by using thiobarbitu-
ric acid. Moreover, DTNB reagent was used for measuring
glutathione concentration. Finally, the statistical signifi-
cance was determined using one-way Analysis of Variance
(ANOVA) followed by Tukey’s post hoc test. The P<0.05
was considered as the significance level [7].

3. Results

Acrylamide and H,O, significantly decreased cell viabil-
ity in comparison with the control group (P< 0.001). Fur-
thermore, Rutin increased the acrylamide-treated cells’ vi-
ability at concentrations of 10, 25 and 50 uM (P< 0.05). At
concentration above 50 uM, no any significant effect was
reported. Hence, 50 uM concentration was selected as the
most effective concentration of Rutin.

Staining of cells with p-galactosidase at pH=6 showed
that acrylamide and H,O, caused higher level of bluish-

Journal of
Guilan University of Medical Sciences

green color compared to the control group. On the other
hand, the cells treated with Rutin showed a lower level
of bluish-green color. Similarly, both acrylamide and
H.,O, groups revealed a significant increase in the level of
[-galactosidase activity compered to control group evalu-
ated by ELISA kit. Treatment of cells by Rutin significantly
decreased P-galactosidase activity in acrylamide-treated
cells (P<0.05). Overall, the results showed that Rutin inhib-
ited acrylamide-induced cellular senescence.

After evaluation of oxidative stress parameters, an in-
creased concentration of MDA was observed in cells treated
by acrylamide and H,O,. Moreover, the amount of cellular
glutathione in the acrylamide and H,O, groups had a sig-
nificant decrease compared to the control group (P<0.05).
After treatment by Rutin, the Rutin + acrylamide group
(compared to the acrylamide group) and the Rutin + H,O,
group (compared to the H,O, group) showed a significantly
higher concentration of cellular glutathione (P<0.05).

4. Conclusion

Acrylamide can induce cellular senescence via oxida-
tive stress. Rutin, as a potent natural antioxidant, can effi-
ciently decrease acrylamide-induced cellular senescence in
NIH3T3 cell lines. Rutin may be effective in reducing the
adverse effects of food impurities, such as acrylamide.
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