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oxidative stress-induced cellular senescence. Salvia spinosa L. is known as a natural antioxidant due to
phenolic and terpene compounds.
EI9TETE This study evaluated the protective effect of the methanolic extract of S. Spinosa L. aerial
parts, as an antioxidant source, on H,0,-induced cellular senescence in mouse embryonic fibroblast cells
(NIH/3T3).
[VETTLE Oxidative stress was evaluated by measuring the levels of malondialdehyde, glutathione, cata-
lase, and superoxide dismutase. The qualitative B-galactosidase staining method was used to assess the
senescence process.
Results H,0,-induced oxidative stress caused a significant increase in lipid peroxidation (P<0.05) and a
significant decrease in glutathione (P<0.01), catalase (P<0.05), and superoxide dismutase (P<0.05) lev-
els. The extract significantly reduced lipid peroxidation (P<0.01) and significantly increased superoxide

Keywords: dismutase level (P<0.05) in the H,0,-treated group. However, the levels of glutathione and catalase did
Salvia spinosa :  notincrease significantly in the group treated with extract and H,0, compared to the H,0, group. The
L, Antioxidant, : P-galactosidase activity increased in the H,0, group. The use of extract reduced the activity of the B
Oxidative stress, : -galactosidase compared to the H,0, group.

Ageing, fibroblast © [&TETERT This study demonstrated that S. Spinosa L. extract, as an antioxidant, can have protective ef-
cells i fects in preventing oxidative stress-induced senescence.
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Extended Abstract

Introduction

ging is a natural biological phenomenon that

leads to the deterioration of cellular and tis-

sue functions and structures over time. It is

also a consequence of the damage caused by

exposure to several stresses, which leads to
age-related diseases [1, 2].

Cellular senescence is the most crucial process contrib-
uting to aging and age-related diseases. Senescent cells
are characterized by the irreversible arrest of the cell cycle
and a loss of proliferative capacity [3, 4].

Several studies have suggested that reactive oxygen
species play a significant role in causing oxidative stress-
induced cellular senescence. Hydrogen peroxide (H,O,)
is widely used to induce cellular senescence in several
models [5]. Various studies have shown that antioxidants
may reduce oxidative stress by interrupting free radical
propagation or preventing their formation. Plants contain
many natural compounds with antioxidant activity [6].

The genus Salvia, belonging to the Lamiaceae family,
contains more than 1000 species. Salvia reported in the
flora of Iran are 61 species, of which 17 are endemic [7].

According to previous reports, Salvia spinosa L. is rich
in bioactive compounds, such as terpenes and phenolic
compounds. These phytochemicals make this species an
appropriate candidate as an antioxidant to prevent aging
and age-related diseases [7-9].

To date, the protective effects of S. Spinosa L. on cel-
lular senescence have not been evaluated. Therefore, the
present study aimed to investigate the role of H,O, in in-
ducing premature cellular senescence and evaluate the an-
tioxidative properties of the methanolic extract of S. spi-
nosa, which attenuates cellular senescence in the mouse
embryonic fibroblast cell line NIH/3T3.

Methods

The aerial parts of S. Spinosa L. were collected from
Rostamabad, Guilan, northern Iran. After collection, the
aerial parts of the plant were dried in the shade and pow-
dered. The powder was extracted with methanol using the
percolation method.
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NIH/3T3 cells were incubated at 37 °C in a humidified
5% CO, atmosphere. After the third passage, the cells
were seeded in a 6-well culture plate and then divided into
the following groups: Control (NIH/3T3 cells cultured in
dulbecco’s modified eagle medium [DMEM] medium
supplemented with 10% fetal bovine serum and penicil-
lin/streptomycin), H,O, (cells were exposed to H,O, for 2
h), S. spinosa+H,0, (cells were treated with methanolic
extract of the aerial parts of S. spinosa at a concentration
0f 80 pg. for 24 h, and then treated with 400 mM H_,O, for
2 h). Cells were subjected to an assay, senescence-associ-
ated -galactosidase, which is detected by a blue color in
cells using X-gal staining [10].

Oxidative stress was assessed by measuring lipid per-
oxidation, glutathione concentration, the activities of
catalase, and superoxide dismutase. Malondialdehyde,
an end product of lipid peroxidation, was measured using
the thiobarbituric acid reaction. Catalase (CAT NO. ZB-
CAT-96), superoxide dismutase (CAT NO. ZB-SOD-96),
and glutathione levels (CAT NO. ZB-GSH-96) were cal-
culated by colorimetry using commercial kits (ZellBio
GmbH, Germany).

Finally, the statistical results were evaluated using a one-
way analysis of variance (ANOVA) followed by a post-
hoc Tukey Test. Statistical significance was set at P<0.05.

Results

Senescence-associated [-galactosidase activity was
verified by the appearance of the blue color. As expected,
the cells treated with H,O, showed the most blue color
development than the control group. Conversely, the cells
treated with S. spinosa+H,0, showed a lower blue color
development than the H,O, group. The results confirmed
that S. spinosa inhibited H,O,-induced cellular senes-
cence.

Following the assessment of oxidative stress param-
eters, H,0,-induced oxidative stress caused a significant
increase in lipid peroxidation (P<0.05) and a significant
decrease in glutathione (P<0.01), catalase (P<0.05), and
superoxide dismutase (P<0.05) levels.

A significant decrease (P<0.01) in the concentration of
malondialdehyde was observed in the S. spinosa+H,0,
group compared to the H O, group. Furthermore, super-
oxide dismutase activity significantly increased (P<0.05)
in the §. spinosa+H O, group compared to the H,O,
group. However, glutathione levels and catalase enzyme
activity in the S. spinosa+H,0O, group did not significantly
change compared to the H,O, group.
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Conclusion

Exposure of NIH/3T3 cells to H,0, induced cellular
senescence by triggering oxidative stress. Treatment with
the methanolic extract of S. spinosa significantly reduced
lipid peroxidation and increased superoxide dismutase
activity, indicating the protective role of the extract of S.
spinosa against oxidative stress-induced cellular senes-
cence. However, the extract did not show a significant
change in glutathione levels or catalase enzyme activity.

These findings confirm that the methanolic extract of
aerial parts of S. spinosa, as a source of antioxidants, can
reduce cellular senescence by inhibiting certain pathways
involved in oxidative stress.
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