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usion: Propofol could inhibit cell proliferation, migration and invasion, as well as
promote cell apoptosis by upregulating miR-140-5p in gastric cancer cells.
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Introduction

Gastric cancer (GC) is the sixth common cancer and the fifth leading cause of
cancer-related mortality in the world." Although substantial improvements have
been made in the diagnosis and treatment of GC in recent years, the 5-year survival
rate of patients still remains only 30% or less.” Thus, searching for novel and more
effective therapeutic medicines will be helpful for GC therapy.

Propofol (2, 6-diisopropylphenol) is a commonly used intravenous anesthetic
agent.* Recently, a growing number of studies have reported that propofol plays an
anti-tumor activity in a variety of cancers, including pancreatic cancer,” lung cancer®
and gastric cancer.” Cell proliferation and invasion of pancreatic cancer cells are
inhibited by propofol via modulating miR-133a.”> Wang et al® indicated that propofol
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suppressed proliferation and invasion of GC cells via regu-
lating miR-221. However, little information is available
about the anti-tumor effect of propofol in GC cells. Thus,
more researches are still needed to further investigate the
mechanisms of propofol on suppressing GC growth and
metastasis.

MicroRNAs (miRNAs) are a small (18-25 nt) noncoding
single-stranded RN A molecule, which plays important roles in
post-transcriptional gene regulation.”'® MiRNAs exert pivotal
roles in various physiological and pathological processes such
as cell proliferation, apoptosis and metastasis.'' '* Recently,
miR-140-5p has been reported to function as a tumor suppres-
sor in various cancers, including GC. Fang et al'® indicated
that miR-140-5p suppressed the proliferation and migration of
GC via regulating YES1. Zhang et al'® reported that propofol
inhibited cell proliferation, migration and invasion through
regulation of miR-195 in GC cells. Another study also illu-
strated that cell proliferation of GC cells is repressed by
propofol via regulating miR-451 and matrix metalloproteinase
2 (MMP-2)."” However, the interaction between propofol and
miR-140-5p on GC has not been well studied.

In this research, we investigated the effects of propofol
on cell proliferation, migration, invasion and apoptosis of

GC cells and its related molecular mechanisms.
results revealed that propofol could inhibit cell prolifer:
tion, migration and invasion, as well as prouams

USA) and 1% pcNillin/streptomycin, at 37°C in 5%
carbon dioxide and 95% air. Propofol was acquired from
Sigma-Aldrich and diluted with dimethyl sulfoxide
(DMSO, Sigma-Aldrich, USA) for in vitro assays.

Cell Viability Assay

The viability of SGC-7901 and MKN45 cells was tested
by using cell counting kit-8 (CCK-8, Dojindo Molecular
Technologies, USA) assays. In brief, the cells (1 x 10*

cells/well) were plated in 96-well plates and exposed to
different concentrations of propofol (0, 1, 5, 10 and 20 pg/
mL). After 48 h, 10 pL of CCK-8 solution was added to
each well and the cells were cultured for 1 h at 37°C
incubator. Finally, the absorbance at 450 nm was measured
by using a microplate reader (Bio-Rad, USA).

Cell Transfection Assay

The miR-140-5p inhibitor was purchased from GenePharma
(Shanghai, China) and transfected into SGC-7901 and
MKN45 cells by Lipofectamine®™ 2000gammac

Afterwards, the cells were
bitor when cells were 8

40-5p inhibitor group (cul-
ing 10 ug/mL propofol and 50 nM

ontaining 50 nM miR-140-5p inhibitor).
ere cultured at 37°C incubator for 48 hrs.

oliferation Assay

e proliferation of SGC-7901 and MKN45 cells was
isualized by bromodeoxyuridine (BrdU) kit (Thermo
sher, USA), a colorimetric immunoassay. In brief, trans-
fected SGC-7901 and MKN45 cells were seeded into 96-
well plates (5 x 10° cells/well) and incubated at 37°C
overnight. Then, the cells were labeled with 1 mg/mL
BrdU solution for 3 hrs. In addition, the cells were dena-
tured by using the kit’s FixDenta solution for 30 mins and
were then incubated for 90 mins by using peroxidase-
conjugated anti-BrdU antibody. The number of BrdU-posi-
tive cells was observed under a fluorescence microscope
(Axioskop 2 Plus, Germany). BrdU-positive cells were
counted for five fields per section under a magnification
(x 400) in a blinded manner.

Apoptosis Assay

The apoptosis of SGC-7901 and MKN45 cells was mea-
sured by Annexin V-FITC/PI apoptosis detection kit
(Nanjing Jiancheng, China). Briefly, the transfected SGC-
7901 and MKN45 cells were washed three times with
phosphate buffer
1xBinding buffer. Then, Annexin V-FITC and propidium
iodide (PI) were utilized to stain SGC-7901 and MKN45

saline (PBS) and resuspended in
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cells for 15 mins. Finally, apoptotic cells were analyzed
using a flow cytometer (BD Biosciences, USA).

Wound Healing Assay

Wound healing assay was done as previously described.'®
The transfected SGC-7901 and MKN45 cells were inocu-
lated onto 6-well plates (5 x 10° cells/well) and cultivated
at 37°C. After 48 hrs, a pipette tip was used to scrape a
wound, followed by washing with PBS three times. The
cells were then cultured in serum-free medium at 37°C.
Subsequently, the widths of scratch wound were measured
under a light microscope at 24 hrs.

Transwell Assay

Transwell assay was performed as previously
described." The transfected SGC-7901 and MKN45
cells (1x10° cells/well) were inoculated to upper cham-
ber (Corning, USA) and the inserts were pre-coated
with Matrigel (BD, USA). The complete medium (600
pL) was subsequently added into the bottom chamber.
After incubation in 37°C incubator for 24 hrs, the non-
migratory cells were removed in upper chamber, The

As recommendation of su
and MKN45 cells
(Invitrogen, USA).

fic, USA). Primers used for
y & follows: miR-140-5p (forward):

TGGTTTTACCCTATG-3', (reverse): 5'-C
CCGAGGT-3"; U6 (forward): 5'-TGC
GGGTGCTCGCTTCGGCAGC-3', (reverse): 5-CCAGT
GCAGGGTCCGAGGT-3'; MMP-2 (forward): 5'-CGCTC
AGATCCGTGGTGAGAT-3, (reverse): 5'-CGGGAGCTC
AGGCCAGAATG-3'; MMP-9 (forward): 5'-GTGCTGG
GCTGCTGCTTTGCTG-3', (reverse): 5-TGGGGTTCGC
ATGGCCTTCA-3’; GAPDH (forward): 5-ACTCGTC
ATACTCCTGCT-3', (reverse): 5'-GAAACTACCTTCAA
CTCC-3".

Western Blot Analysis

Total proteins were extracted by RIPA lysis buffer
(Beyotime Biotechnology, China). Protein samples (30
pg) were loaded and separated by 10% sodium dodecyl
sulfate-polyacrylamide gel electrophoresis and then trans-
ferred into polyvinylidene difluoride membrane. The
membranes were washed with PBS and blocked with 5%
skim milk, followed by incubated in the following primary
antibodies at 4°C overnight: cleaved caspase-3 (1:1000,
Cell Signaling, USA), Bcl-2 (1:1000, Sigma Aldrich,
USA), MMP-2 (1:1000, Thermg USA), MMP-9
(1:1000, Thermo Fisher,

ed in the form of mean + standard deviation. The
differences between various groups were analyzed by
one-way ANOVA followed by the Tukey’s post hoc test,
and the data of the two groups were assessed using the
Student ¢ test. P < 0.05 was considered to be statistically
significant. Three independent events were done in all
experiments.

Results
Propofol Inhibited Cell Viability Of
MKN45 And SGC-7901 Cells

The function of propofol on cell viability was tested by
using CCK-8 assay in both MKN45 and SGC-7901 cells
(Figure 1). When compared with propofol 0 pg/mL group
(control), cell viability was significantly decreased in 5 pg/
mL group, 10 pg/mL group and 20 pg/mL group (all P <
0.05) in both MKN45 and SGC-7901 cells and in a dose-
dependent manner. However, no significant difference was
found between 0 pg/mL group and 1 pg/mL group (P >
0.05). When the cells were incubated with 10 pg/mL
propofol, cell viability was reduced to almost 50%.
Therefore, 10 pg/mL of propofol was selected for use in

the subsequent experiments.
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Figure | The effects of different concentrations of propofol on cell viability of
MKN45 and SGC-7901 cells were measured by CCK-8 assay. *P < 0.05, vs. 0 pg/mL
group. The values correspond to the mean * standard deviation obtained from
three independent experiments.

miR-140-5p Was Upregulated By

Propofol In MKN45 And SGC-7901 Cells
As determined by qRT-PCR in Figure 2, the expression of

miR-140-5p in Propofol group was significantly increased
compared with Control group (P < 0.05). Furthermore,
miR-140-5p expression was significantly decreased in
miR-140-5p inhibitor group compared with Control
group (P < 0.05). When compared with Propofol group,
the expression of miR-140-5p was significantly reduced j
Propofol+miR-140-5p inhibitor group (P < 0.05). Th
above results suggested that propofol might upregulat

SGC-7901 Cells By
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The effects of propo
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Figure 2 Relative miR-140-5p mRNA expression in MKN45 and SGC-7901 cells
was detected by qRT-PCR. *P < 0.05, vs. Control group; #P < 0.05, vs. Propofol
group, #P < 0.05, vs. miR-140-5p inhibitor group. The values correspond to the
mean * standard deviation obtained from three independent experiments.

in miR-140-5p inhibitor group compared with Control
group (P < 0.05). When compared with Propofol group,
cell proliferation ability was significantly increased in
Propofol+miR-140-5p inhibitor group (P < 0.05). The
cell proliferation ability was significantly decreased in
Propofol+miR-140-5p inhibitor group than that in miR-
140-5p inhibitor group (P < 0.05). All results above indi-
cated that propofol could suppress cell proliferation of
MKN45 and SGC-7901 cells by upregulating miR-140-5p.

To determine the effects of propofol on cell apoptosis of

MKN45 and SGC-7901 cells, we acmed Annexin

expression was increased (P < 0.05) whereas
pression of Bcl-2 was decreased (P < 0.05) by propofol
ompared to Control group. When compared with Propofol
oup, the expression of cleaved caspase-3 was significantly
reduced in Propofol+miR-140-5p inhibitor group, while
Bcl-2 expression was significantly increased (P < 0.05).
Moreover, the expression level of cleaved caspase-3 was
increased (P < 0.05) while Bcl-2 was decreased (P < 0.05)
in Propofol+miR-140-5p inhibitor group compared to miR-
140-5p inhibitor group. All those results suggested that
propofol could promote cell apoptosis of MKN45 and
SGC-7901 cells by upregulating miR-140-5p.

Propofol Inhibited Cell Migration And

Invasion Of MKN45 And SGC-7901 Cells
By Upregulating miR-140-5p

The impacts of propofol on migration and invasion of
MKN45 and SGC-7901 cells were measured by using
the wound healing assay (Figure 4A) and transwell assay
(Figure 4B and C). The results revealed that both cell
migration and invasion of MKN45 and SGC-7901 cells
were significantly inhibited in Propofol group compared
with Control group (P < 0.05). Moreover, cell migration
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Figure 3 miR-140-5p participated in the effects of propofol on MKN45 and SGC-7901 cell proliferation and apoptosis. (A) Cell proliferation was measured by BrdU incorporation
assay (* 400). (B) Cell apoptosis was measured by Annexin V-FITC/PI double staining assay. (C) The protein expressions of cleaved caspase-3 and Bcl-2 were detected by Western blot.
*P < 0.05, vs. Control group; "P < 0.05, vs. Propofol group, %P < 0.05, vs. miR-140-5p inhibitor group. The values correspond to the mean # standard deviation obtained from three
independent experiments.
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and invasion were significantly higher in miR-140-5p
inhibitor group than those in Control group (P < 0.05).
When compared with Propofol group, cell migration and
invasion were significantly increased in Propofol+miR-
140-5p inhibitor group (P < 0.05). The cell migration
and invasion were markedly repressed in Propofol+miR-
140-5p inhibitor group compared with miR-140-5p inhibi-
tor group (P < 0.05), suggesting Propofol could inhibit cell
migration and invasion of MKN45 and SGC-7901 cells
through upregulating miR-140-5p.

Propofol Inhibited The Expressions Of
MMP-2 And MMP-9 In MKN45 And SGC-

7901 Cells By Upregulating miR-140-5p

As indicated by qRT-PCR assay (Figure 5SA and B) and
Western blot assay (Figure 5C), the expressions of MMP-2
and MMP-9 were decreased in Propofol group compared
to Control group (P < 0.05). In addition, MMP-2 and
MMP-9 expressions were significantly higher in miR-
140-5p inhibitor group than those in Control group (P <
0.05). When compared with Propofol group, MMP-2 and
MMP-9 expressions were significantly increased in
Propofol+miR-140-5p inhibitor group (P < 0.05). @

0.05). All those results suggested tha
bit the expressions of MMP-2 an

Discussion

GC is one of th
around the world?
are identified

year?' d discover innovative and
effecti treat this disease. In the current
study, at propofol might suppress pro-

Mition, invasion and promote apoptosis by
upregulating m®oRNA-140-5p in GC cells SGC-7901
and MKN45.

Apart from its anesthetic effects, propofol also exerts a
number of non-anesthetic effects.”” Recently, increasing
evidences have indicated that propofol plays an anti-
tumor role in various cancers.”> > In addition, mounting
researches have indicated propofol suppresses prolifera-
tion and invasion of cancer cells.”**’ Peng and Yang et al'’
reported that propofol could inhibit proliferation and

promote apoptosis of GC cells. Wang et al® also demon-
strated that propofol suppressed proliferation and invasion
of human GC cells. In our study, we found propofol
exerted anti-tumor effect on GC cells by suppressing cell
proliferation, migration and invasion, and promoting cell
apoptosis. However, the exact anti-tumor mechanism of
propofol in GC is still unknown.

Recent studies have indicated that miRNAs are sig-
nificantly associated with gastric tumorigenesis and
development.”*>° Previous studies have reported that

miR-647 suppressed cell prolifg and promoted

apoptosis in GC cells.*’ MiR ed cell prolif-

e miR-221% and miR-
exert anti-tumor effects

ptosis of GC cells, the expressions of apoptosis-
ed factors (cleaved caspase-3 and Bcl-2) were measured.
Studies have indicated that cleaved caspase-3 is a potent
caspase that plays a crucial role in cell apoptosis.>*
Furthermore, the anti-apoptosis protein Bcl-2, a member of
the Bcl-2 family, is vital to the intrinsic apoptotic pathway.*
Our results showed that the expression of cleaved caspase-3
was increased but Bcl-2 was decreased by propofol treat-
ment. On the contrary, the expression of cleaved caspase-3
was decreased but Bcl-2 was increased by miR-140-5p inhi-
bitor treatment. The results more accurately confirmed that
propofol could promote cell apoptosis in GC cells by upre-
gulating miR-140-5p. It is known that inhibition of GC
metastasis is a key step in GC treatment.® Some researchers
have indicated that MMP-2 and MMP-9 play central roles in
cancer cell migration.>” In our study, the expressions of
MMP-2 and MMP-9 were decreased by propofol treatment.
Nevertheless, the expression of MMP-2 and MMP-9 was
increased by miR-140-5p inhibitor treatment. These findings
further provided evidence that propofol could also inhibit GC
cell migration and invasion by upregulating miR-140-5p.

Conclusion
The present study demonstrated that propofol could sig-
nificantly inhibit cell proliferation, migration and invasion,
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Figure 5 Propofol suppressed the expression of MMP-2 and MMP-9 by upregulating miR-140-5p. (A) The mRNA expression of MMP-2 and MMP-9 were tested by qRT-PCR. (B
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as well as promote cell apoptosis by upregulating miR-
140-5p in SGC-7901 and MKN45 cells of GC. Our
research provides an innovatively regulatory mechanism
about the propofol in GC cells and points a new way to the
treatment of GC.

Data Availability
All data used to support the findings of this study, which
are included within the article.
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