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Yang et al.: Inhibition of Proliferation, Migration and Invasion of Glioma Cells SW1088 with Etomidate

To investigate the effect of etomidate on the proliferation, migration and invasion of glioma cells and its 
possible mechanism is the main objective. Glioma cells SW1088 were cultured in vitro and interfered 
with different doses of etomidate. Cell proliferation was detected by cell counting kit-8 method and cell 
migration and invasion were detected by Transwell. Long chain non-coding RNA homeobox A11 antisense 
RNA over expression vector or microRNA-515-5p mimetic or co-transfecting long chain non-coding RNA 
homeobox A11 antisense RNA over expression vector and microRNA-515-5p mimetic was transfected to 
SW1088 cells. After etomidate treatment of glioma SW1088 cells, the expression of microRNA-515-5p 
increased, but A value of the cells, the number of migration and invasion, the protein expression levels of 
proliferating cell nuclear antigen, matrix metalloproteinase-2, matrix metalloproteinase-9 and long chain 
non-coding RNA homeobox A11 antisense RNA decreased (p<0.05), while they increased after 400 μmol/l 
etomidate interfered with SW1088 cells of over expressing long chain non-coding RNA homeobox A11 
antisense RNA (p<0.05). Over expression of microRNA-515-5p reduced the A value of SW1088 cells, the 
number of migration and invasion and the expression levels of proliferating cell nuclear antigen, matrix 
metalloproteinase-2 and matrix metalloproteinase-9 proteins. Also, it could reverse the over expression of 
long chain non-coding RNA homeobox A11 antisense RNA on the proliferation, migration and invasion of 
SW1088 cells treated with etomidate. Etomidate may inhibit the proliferation, migration and invasion of 
glioma cells by regulating the long chain non-coding RNA homeobox A11 antisense RNA/microRNA-515-
5p axis.
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Glioma is a common malignant tumor and its treatment 
is mainly surgery. Surgery cannot be separated from 
the use of anesthetics. Recent studies have shown that 
anesthetics can affect the malignant phenotype of tumor 
cells and then affect the prognosis of patients[1]. For 
example, Xu et al.[2] showed that sevoflurane can inhibit 
proliferation, colony formation, migration and invasion 
of glioma cell in vitro by regulating circ_0012129/micro 
RNA (miR)-761/TGIF2 axis to promote apoptosis and 
hinder tumor growth in vivo. Etomidate is a commonly 
used intravenous anesthetic in clinic and its anesthetic 
effect is good. Studies have shown that etomidate 
can reduce the proliferation, invasion and migration 

of gastric cancer cells by up-regulating miR-211-5p 
and then inhibiting roundabout homolog 1 precursor 
(ROBO1) expression[3] and can also inhibit the 
proliferation, invasion and promote apoptosis of lung 
cancer A549 cells by inhibiting phosphatidylinositol 
3‑kinase (PI3K)/protein kinase B (AKT) (PI3K/AKT) 
signaling pathway[4]. At present, however, the influence 
of etomidate on malignant phenotype of glioma cell 
and its molecular mechanism are unknown.

Long chain non-coding RNA (lncRNA) and MicroRNA 
(miRNA) are two kinds of small non-coding RNA 
involved in regulating malignant phenotype of 
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tumor cells and lncRNA can target miRNA to play 
biological functions[5]. The homeobox A11 antisense 
RNA (HOXA11-AS) belongs to LncRNA. It is highly 
expressed in glioma tissues, promoting the migration, 
invasion and proliferation of glioma and hindering cell 
apoptosis to promote the development of glioma[6]. On-
line prediction software of Starbase target gene shows 
that LncRNA HOXA11-AS may target miR-515-5p. 
Studies have shown that miR-515-5p has low expression 
in hepatocellular carcinoma[7], bladder cancer[8] and 
lung squamous cell carcinoma[9]. Up-regulation of miR-
515-5P expression can inhibit the malignant phenotype 
of tumor cells and the development of tumor. At 
present, the influence of miR-515-5p on the occurrence 
and development of glioma is unknown. Therefore, 
in this study, human glioma cell lines (SW1088) cells 
were taken as the research object and the LncRNA 
HOXA11-AS/miR-515-5p axis was taken as the 
breakthrough point. The influence of etomidate on the 
proliferation, migration and invasion of SW1088 cells 
and its molecular mechanism were mainly explored.

MATERIALS AND METHODS

Cells and reagents:

SW1088 cell line, Shanghai Cell Bank, Chinese 
Academy of Sciences; Etomidate, purity 99.99 %, 
Sigma Company, USA; Fetal bovine serum (FBS), 
Hangzhou Sijiqing; Roswell Park Memorial Institute 
Medium (RPMI) 1640 culture medium, cell counting 
kit-8 (CCK-8) and bicinchoninic acid (BCA) protein 
detection kit, Beijing Solarbio; LipofectamineTM 
2000 kit, Invitrogen Company, USA; overexpression 
vector (pcDNA-LncRNAHOXA11-AS), empty vector 
(pcDNA), Wild type (WT)-LncRNA HOXA11-AS, 
mutant (MUT)-LncRNA HOXA11-AS, miR-515-5p 
mimics, microRNA negative control (miR-NC) and 
polymerase chain reaction (PCR) premiers, Genepharma 
Company, Shanghai; rabbit anti-human proliferating cell 
nuclear antigen (PCNA), matrix metalloproteinase-2 
(MMP-2), matrix metalloproteinase-9 (MMP-9) and 
β-actin antibody, Santa Cruz Company, USA; RNA 
extraction kit, reverse transcription kit and PCR kit, 
Dalian Baoshengwu; dual-luciferase activity detection 
kit, Shanghai Beyotime Biotechnology.

Methods:

Cell culture and transfection: The resuscitated 
SW1088 cells were cultured in RPMI 1640 medium 
containing 10 % FBS. SW1088 cells in logarithmic 
growth phase were inoculated in the 6-well plate 
(2.5×105 cells/well). PcDNA-NC, pcDNA-LncRNA 

HOXA11-AS, miR-515-5p mimics, miR-NC, co-
transfecting pcDNA-LncRNA HOXA11-AS and miR-
515-5p mimics, pcDNA-LncRNA HOXA11-AS and 
miR-NC were transfected by LipofectamineTM 2000 
liposome method respectively. The culture medium was 
changed and the culture was maintained for another 24 
h. After that cells were collected. Then, the transfection 
effect was tested and the cells were collected for later 
use.

Cells grouping: Untransfected SW1088 cells were 
divided into negative control (NC) group and etomidate 
group with different doses (100, 200, 400 and 800 
μmol/l). Among them, cells of NC group were cultured 
in conventional medium and cells of etomidate group 
were cultured in medium containing 100, 200, 400 and 
800 μmol/l etomidate respectively. Cells of transfected 
pcDNA-NC, pcDNA-LncRNA HOXA11-AS, co-
transfecting pcDNA-LncRNA HOXA11-AS and miR-
515-5p mimics, pcDNA-LncRNA HOXA11-AS and 
miR-NC were all cultured in a medium containing 400 
μmol/l etomidate. They were divided into pcDNA-
NC+400 μmol/l etomidate group, pcDNA-LncRNA 
HOXA11-AS+400 μmol/l etomidate group, mir-
515-5p+pcDNA-LncRNA HOXA11-AS+400 μmol/l 
etomidate group and miR-NC+pcDNA LncRNA 
HOXA11-AS+400 μmol/l etomidate group. Cells of 
transfected miR-515-5p mimics and miR-NC were all 
cultured in normal medium and were divided into miR-
515-5p group and miR-NC group.

Detection of cell proliferation by CCK-8: The 
untransfected and transfected cells were inoculated in 
the 96-well plate (2.5×104 cells/well) and treated for 24 
h in groups as shown in cells grouping. After adding 10 
μl CCK-8, they were incubated for 2 h and absorbance 
(a) at 450 nm of microplate reader was measured.

Detection of cell migration and invasion by 
transwell: The untransfected and transfected cells were 
all inoculated in the 6-well plate (2.5×105 cells/well) 
and treated in groups as shown in cells grouping for 24 
h. The cells were collected and the density was adjusted 
to 5×104 cells/well. Invasion experiment: transwell 
chamber was placed in the 24-well plate. Matrigel was 
spread on the upper chamber and 100 μl cell suspensions 
were added after air drying, 500 μl culture medium was 
added to the lower chamber. After culturing for 24 h, 
the culture medium was discarded. After fixing with 
paraformaldehyde and staining with crystal violet, the 
cells were observed under microscope. 5 visual fields 
were taken at random and counting was carried out. 
The migration experiment was the same as the invasion 
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experiment except that matrigel was not applied.

Western blot detection of the expression levels of 
PCNA, MMP2 and MMP9 proteins:

The untransfected and transfected cells were inoculated 
in the 6-well plate (2.5×105 cells/well) and treated 
in groups as shown in cells grouping for 24 h. Then, 
radioimmunoprecipitation assay (RIPA) reagent was 
used to extract the total protein in the cells and BCA 
method was used to measure the protein content. 
After sodium dodecyl sulfate polyacrylamide gel 
electrophoresis  (SDS-PAGE), membrane transfer and 5 
% skimmed milk powder were incubated at 4 overnight 
in PCNA, MMP2, MMP9 and β-actin (1:1000) primary 
antibody respectively and then incubated at 37 for 1 
h in goat anti-rabbit secondary antibody (1:2000). The 
expression levels of PCNA, MMP2 and MMP9 relative 
to β-actin were analyzed by Image J software.

Quantitative reverse transcription polymerase 
chain reaction (RT-qPCR) experiment:

The untransfected and transfected cells were all 
inoculated in the 6-well plate (2.5×105 cells/well) 
and treated in groups as shown in cells grouping for 
24 h. Then the total RNA in the cells was extracted 
by RNA extraction kit and then amplified by PCR 
after reverse transcription. The amplification 
procedure was 95 for 3 min, 95 for 10 s, 58 
for 30 s and 72 for 30 s, with a total of 35 cycles. 
Sequence of primers: for LncRNA HOXA11-AS, 
upstream 5'-ACGCTAGGCACCACTTTGTT-3' and 
downstream 5'-CCGGCTACTAGTCAGTGTG-3'; for 
glyceraldehyde 3-phosphate dehydrogenase (GAPDH), 
upstream 5'-CCCACTCCTCCACCTTTGAC-3 and 
downstream 5'-GGATCTCGCTCCTGGAAGATG-3'; 
for miR-515-5p, upstream 
5'-TTCTCCAAAAGAAAGCACTTTCTG-3' and 
downstream 5'-TGGTGTCG TGGAGTCG-3'; for 
U6, upstream 5'-TCCGGGTGATGCTTTTCCTAG-3' 
and downstream 
5'-CGCTTCACGAATTTGCGTGTCAT-3'. The 
expression levels of LncRNA HOXA11-AS relative 
to GAPDH and miR-515-5p and relative to U6 were 
calculated by 2-△△Ct.

Dual-luciferase reporter gene experiment: SW1088 
cells were inoculated in the 6-well plate (2.5×105 cells/
well). WT-LncRNA HOXA11-AS and miR-515-5p 
mimics or miR-NC, MUT-LncRNA HOXA11-AS and 
miR-515-5p mimics or miR-NC were co-transfected 
by LipofectamineTM 2000 liposome for 6 h method 
respectively. The culture medium was changed. After 

that, the cells were cultured for another 24 h. Then, they 
were collected for 6 h and centrifugation (3500 r/min, 
10 min). After that, supernatant was taken to detect 
luciferase activity.

Statistical analysis:

SPSS 22.0 software was used to analyze the 
experimental data. The measurement data is expressed 
by mean±standard deviation (x̅±s). After normality 
test and variance homogeneity test, the comparison 
between the two groups was carried out by independent 
sample t test. One-way analysis of variance (ANOVA) 
was used for comparison among groups and lysergic 
acid diethylamide (LSD) t test was used for pairwise 
comparison among groups. p<0.05 indicated that the 
difference was statistically significant.

RESULTS AND DISCUSSION

Effects of etomidate at different concentrations on the 
proliferation of SW1088 cells were observed. After the 
Glioma SW1088 cells were treated with etomidate at 
100, 200, 400 and 800 μmol/l for 24 h, the cell A value 
and PCNA protein expression decreased (p<0.05), 
indicating that etomidate could inhibit the proliferation 
of SW1088 cells (fig. 1 and Table 1).
TABLE 1: EFFECTS OF DIFFERENT 
CONCENTRATIONS OF ETOMIDATE ON THE 
PROLIFERATION OF SW1088 CELLS (x̅±s, n=9)

Group PCNA A value

NC 0.82±0.07 1.156±0.11

100 μmol/l 
etomidate 0.62±0.05* 0.943±0.08*

200 μmol/l 
etomidate 0.49±0.04* 0.712±0.06*

400 μmol/l 
etomidate 0.35±0.03* 0.532±0.04*

800 μmol/l 
etomidate 0.33±0.02* 0.553±0.04*

F 181.180 126.996

p 0.000 0.000

Note: Compared with the NC group, *p<0.05

Fig. 1: Western blot detection of PCNA protein expression
Note: 100 μmol/l etomidate, 200 μmol/l etomidate, 400 μmol/l 
etomidate, 800 μmol/l etomidate
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Effects of etomidate at different concentrations on 
migration and invasion of SW1088 cells were observed. 
After Glioma SW1088 cells were intervened with 
etomidate at 100, 200, 400 and 800 μmol/l for 24 h, the 
number of migration and invasion decreased (p<0.05), 
the expression levels of MMP2 and MMP9 proteins 
decreased (p<0.05), indicating that etomidate could 
inhibit migration and invasion of SW1088 cells (fig. 2 
and Table 2).

Effects of etomidate at different concentrations on the 
expression levels of LncRNA HOXA11-AS and miR-
515-5p in SW1088 cells were observed. After Glioma 
SW1088 cells were treated with etomidate at 100, 
200, 400 and 800 μmol/l for 24 h, LncRNA HOXA11-
AS decreased (p<0.05), while miR-515-5p increased 
(p<0.05), indicating that etomidate could inhibit 
migration and invasion of SW1088 cells (Table 3).

Fig. 2: Western blot detection of the expression levels of MMP2 and MMP9 proteins
Note: 100 μmol/l etomidate, 200 μmol/l etomidate, 400 μmol/l etomidate, 800 μmol/l etomidate

TABLE 2: EFFECT OF ETOMIDATE ON MIGRATION AND INVASION OF SW1088 CELLS (x̅±s, n=9)

Group MMP2 MMP9 Number of cell 
migration

Number of cell 
invasion

NC 0.93±0.08 0.79±0.07 197±10.02 149±11.02

100 μmol/l etomidate 0.81±0.07* 0.65±0.05* 167±11.19* 113±9.03*

200 μmol/l etomidate 0.61±0.05* 0.49±0.03* 132±11.05* 82±4.10*

400 μmol/l etomidate 0.45±0.04* 0.40±0.03* 93±8.11* 69±4.35*

800 μmol/l etomidate 0.43±0.02* 0.38±0.02* 101±8.16* 64±4.11*

F 138.076 143.297 181.658 222.055

p 0.000 0.000 0.000 0.000

Note: Compared with the NC group, *p<0.05

TABLE 3: EFFECT OF ETOMIDATE ON THE EXPRESSION LEVELS OF LncRNA HOXA11-AS and miR-515-
5p (x̅±s, n=9)
Group LncRNA HOXA11-AS miR-515-5p

NC 1.00±0.06 1.00±0.10*

100 μmol/l etomidate 0.83±0.07* 1.52±0.12*

200 μmol/l etomidate 0.71±0.06* 1.83±0.15*

400 μmol/l etomidate 0.57±0.04* 2.24±0.18*

800 μmol/l etomidate 0.42±0.03* 2.33±0.13*

F 155.743 139.458

p 0.000 0.000

Note: Compared with the NC group, *p<0.05
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Over expression of LncRNA HOXA11-AS could 
weaken the effect of etomidate on the proliferation, 
migration and invasion of SW1088 cells. The expression 
levels of LncRNA HOXA11-AS in SW1088 cells 
transfected with pcDNA-LncRNA HOXA11-AS and 
pcDNA-NC were 1.89±0.13 and 1.00±0.08 respectively 
with significant difference (p<0.05), indicating that 
SW1088 cells overexpressing LncRNA HOXA11-AS 
were successfully constructed. 

After interference of SW1088 cells overexpressing 
LncRNA HOXA11-AS with 400 μmol/l etomidate, the 
cell A value and the number of migration and invasion 
increased (p<0.05) and the expression levels of PCNA, 
MMP2 and MMP9 proteins in SW1088 cells increased 
(p<0.05), indicating that overexpression of etomidate 
could reduce the proliferation of SW1088 cells (fig. 3 
and Table 4).

Targeted regulation of miR-515-5p with LncRNA 
HOXA11-AS is performed. The online target gene 
prediction software Starbase showed that there were 
continuous binding sites between LncRNA HOXA11-
AS and miR-515-5p nucleotides, as shown in fig. 
4. MiR-515-5p could reduce the luciferase activity 
of WT-LncRNA HOXA11-AS (p<0.05), but had no 
significant effect on the luciferase activity of MUT-
LncRNA HOXA11-AS (p>0.05), indicating that 
LncRNA HOXA11-AS could bind to miR-515-5p in a 
targeted manner, as shown in Table 5. The expression 
levels of miR-515-5p in SW1088 cells transfected with 
pcDNA-LncRNA HOXA11-AS and pcDNA-NC were 
0.44±0.03 and 1.00±0.07 respectively with significant 
difference (p<0.05), which further indicated that 
LncRNA HOXA11-AS negatively regulated miR-515-
5p expression.

TABLE 4: LncRNA HOXA11-AS COULD WEAKEN THE EFFECT OF ETOMIDATE ON THE PROLIFERATION, 
MIGRATION AND INVASION OF SW1088 CELLS (x̅±s, n=9)

Note: Compared with pcDNA-NC+400 μmol/l etomidate group, *p<0.05

Group LncRNA 
HOXA11-AS PCNA MMP2 MMP9 A value Number of 

cell migration
Number of 

cell invasion

pcDNA-NC+400 
μmol/l 
etomidate

1.00±0.08 0.34±0.03 0.47±0.03 0.42±0.04 0.527±0.04 97±6.13 64±3.28

pcDNA-LncRNA 
HOXA11-
AS+400 μmol/l 
etomidate

1.89±0.13* 0.83±0.06* 0.90±0.08* 0.81±0.07* 0.987±0.08* 167±12.17* 124±8.12*

t 17.492 21.913 15.098 14.512 15.429 15.411 20.554

p 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Fig. 3: Western blot detection of the expression levels of PCNA, MMP2 and MMP9 proteins
Note: Compared with NC, *p<0.05
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Over expression of miR-515-5p reversed the effect of 
LncRNA HOXA11-AS on the proliferation, migration 
and invasion of SW1088 cells treated with etomidate. 
The expression levels of miR-515-5p in SW1088 
cells transfected with miR-515-5p mimics and miR-
NC were 2.27±0.14 and 1.00±0.11 respectively with 
significant difference (p<0.05), indicating that SW1088 
cells overexpressing miR-515-5p were successfully 
constructed. Compared with the miR-NC group, the 
A value and the number of migration and invasion 
of SW1088 cells in the miR-515-5p group decreased 
(p<0.05) and the expression levels of PCNA, MMP2 
and MMP9 proteins decreased (p<0.05), indicating 

that overexpression of miR-515-5p could inhibit the 
proliferation, migration and invasion of SW1088 cells. 
Compared with the miR-NC+LncRNA HOXA11-
AS+400 μmol/l etomidate group, the A value and the 
migration and invasion number of SW1088 cells in miR-
515-5p+miR-NC+LncRNA HOXA11-AS+400 μmol/l 
etomidate group decreased (p<0.05). The expression 
levels of PCNA, MMP2 and MMP9 proteins decreased 
(p<0.05), indicating that over expression of miR-515-
5p could reverse the influence of over expressing 
LncRNA HOXA11-AS on the proliferation, migration 
and invasion of SW1088 cells treated with etomidate 
(fig. 5 and Table 6).

TABLE 5: DETECTION RESULTS OF DUAL-LUCIFERASE ACTIVITY (x̅±s, n=9)

Group
Relative luciferase activity 1.83±0.15*

WT-LncRNA HOXA11-AS MUT-LncRNA HOXA11-AS

miR-NC 1.00±0.10 1.00±0.07

miR-515-5p 0.43±0.03* 0.97±0.06

t 16.379 0.976

p 0.000 0.344
Note: Compared with the miR-NC group, *p<0.05

Fig. 4: Binding sites of LncRNA HOXA11-AS and miR-515-5p

Fig. 5: Western blot detection of the expression levels of PCNA, MMP2 and MMP9 proteins
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Surgery is the main treatment for glioma. Studies 
have shown that the use of anesthetics can affect the 
growth and invasion of tumor cells, which is also one 
of the factors affecting the prognosis of patients[10]. 
Etomidate is a commonly used intravenous anesthetic, 
which can also inhibit malignant phenotype of tumor 
cells. It has been reported that etomidate can target 
and regulate miR-3666/Ubiquilin 1 (UBQLN1) to 
weaken the proliferation ability of breast cancer cells 
and aggravate apoptosis[11]; etomidate can stimulate the 
opening of chloride ion channel on the cell surface by 
binding with γ-aminobutyric acid receptor on the cell 
surface, thus blocking PI3K/Akt signaling pathway and 
inhibiting the migration of pituitary tumor cells[12]. At 
present, however, the effect of etomidate on malignant 
phenotype of glioma cell and its mechanism have not 
been reported.

In this study, etomidate (100, 200, 400, 800 μmol/l) 
decreased the A value and the migration and invasion 
number of glioma SW1088 cells, indicating that it 
inhibited the proliferation, migration and invasion of 
glioma cells. Cell proliferation, migration and invasion 
are regulated by many genes, among which PCNA 
is a proliferating cell nuclear antigen. The higher the 
expression level is, the stronger the cell proliferation 
ability[13]. MMP2 and MMP9 belong to the family 
members of MMPs. They participate in the degradation 
of extracellular matrix and promote the migration and 
invasion of tumor cells[14]. In this study, etomidate 
could effectively inhibit the expression levels of 
PCNA, MMP2 and MMP9 in glioma cells, suggesting 
that etomidate may directly or indirectly regulate the 
expression levels of proteins related to proliferation, 
migration and invasion to affect the malignant 
phenotype of glioma cells.

LncRNA is a small non-coding RNA widely existing in 
eukaryotes, which is closely related to the occurrence 
and development of tumors. As an lncRNA, HOXA11-
AS is involved in various tumor development processes. 
Studies have shown that LncRNA HOXA11-AS is 
highly expressed in nasopharyngeal carcinoma tissues 
and cisplatin-resistant nasopharyngeal carcinoma 
cells and it realizes target binding with miR-454-3p 
and promotes the expression of c-Met to enhance the 
vitality of nasopharyngeal carcinoma cells and cisplatin 
resistance. Thus, it can be used as a molecular target 
to reverse cisplatin resistance in nasopharyngeal 
carcinoma[15]; the expression of LncRNA HOXA11-
AS in colon cancer tissues is significantly higher than 
that in non-cancer tissues. The high expression of 
LncRNA HOXA11-AS is closely related to clinical and 
pathological features such as late clinical stage, tumor 
size and tumor recurrence. LncRNA HOXA11-AS 
promotes the metastasis of colon cancer as a molecular 
sponge of miR-149-3p[16]; the expression of LncRNA 
HOXA11-AS is up-regulated in gastric cancer tissues 
and cell lines. It activates β-catenin signaling pathway 
by targeting miR-148a/WNT1 axis, promotes migration 
and invasion of gastric cancer cells and can be used as 
a molecular target for gastric cancer treatment[17]. It 
has been reported that LncRNA HOXA11-AS is over 
expressed in neuroglioma and is related to the late 
stage and poor prognosis of brain glioma. It promotes 
the growth and metastasis of neuroglioma by targeting 
miR-130a-5p/HMGB2 axis[18]. In this study, etomidate 
could inhibit the expression of  LncRNA HOXA11-
AS in glioma cells and over-expression of LncRNA 
HOXA11-AS could weaken the inhibitory effect of 
etomidate on proliferation, migration and invasion of 
glioma cells, suggesting that etomidate may regulate 

TABLE 6: miR-515-5p REVERSED THE EFFECT OF LncRNA HOXA11-AS ON THE PROLIFERATION, 
MIGRATION AND INVASION OF SW1088 CELLS TREATED WITH ETOMIDATE (x̅±s, n=9)

Note: Compared with the miR-NC group, *p<0.05; compared with the miR-NC+pcDNA-LncRNA HOXA11-AS+400 μmol/l etomidate, #p<0.05

Group miR-515-5p PCNA MMP2 MMP9 A value Number of 
cell migration

Number of 
cell invasion

miR-NC 1.00±0.11 0.83±0.07 0.95±0.06 0.76±0.06 1.147±0.08 204±15.47 141±8.03

miR-515-5p 2.27±0.14* 0.37±0.02* 0.44±0.03* 0.32±0.02* 0.613±0.04* 115±7.38* 62±4.02*

miR-NC+pcDNA-
LncRNAHOXA11-AS+400 
μmol/l etomidate

1.25±0.10 0.85±0.07 0.91±0.09 0.83±0.06 0.994±0.07 172±11.51 121±8.02

miR-515-5p+pcDNA-
LncRNAHOXA11-AS+400 
μmol/l etomidate

2.04±0.15# 0.41±0.04# 0.47±0.03# 0.33±0.02# 0.586±0.04# 104±7.11# 57±3.26#

F 209.084 206.949 201.667 335.100 193.581 169.493 410.677

p 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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the malignant phenotype of glioma cells by down 
regulating LncRNA HOXA11-AS. To further explore 
that etomidate may regulate malignant phenotype of 
glioma cell by down-regulating LncRNA HOXA11-AS, 
this study confirmed LncRNA HOXA11-AS targeted to 
negatively regulate miR-515-5p. The expression of miR-
515-5p decreased in many kinds of tumors, playing the 
role of tumor suppressor gene. The expression of miR-
515-5p in breast cancer tissues and cells decreased. The 
proliferation, migration and invasion ability of breast 
cancer cells in vitro could be reduced by targeted up-
regulation of miR-515-5p expression and the growth 
of breast cancer tumors in vivo could be inhibited[19]; 
circ_0067997 was up-regulated in gastric cancer. It 
could play the role of miR-515-5p molecular sponge 
to promote the expression of X-linked inhibitor of 
apoptosis protein (XIAP) and then promote the vitality, 
colony formation and invasion of gastric cancer cells. 
Circ_0067997/miR-515-5p/XIAP axis provides a new 
idea for elucidating the molecular mechanism of gastric 
cancer[20]. This study showed that overexpression of 
miR-515-5p could significantly reduce the proliferation, 
migration and invasion of glioma cell, suggesting that 
miR-515-5p also played an anti-oncogene role in the 
occurrence and development of glioma and it can be 
used as a molecular target for glioma treatment. The 
research also showed that etomidate could promote 
the expression of miR-515-5p in glioma cells and 
over-expression of miR-515-5p reversed the effect 
of over-expression of LncRNA HOXA11-AS on the 
proliferation, migration and invasion of glioma cells 
treated with etomidate, thus suggesting that etomidate 
could inhibit the proliferation of glioma cells by 
targeting down-regulation of LncRNA HOXA11-AS 
and then up-regulation of miR-515-5p.

To sum up, etomidate has a certain inhibitory effect on 
proliferation, migration and invasion of glioma cells 
and its mechanism may be related to the regulation of 
LncRNA HOXA11-AS/miR-515-5p axis.
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