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Abstract: Objectives: This study analyzed the effect of dexmedetomidine (DEX) on biological behavior of osteosar-
coma cells through expression of miR-1307. Methods: We performed routine culture of human osteosarcoma cells
MG-63 and randomly divided into control group, low-dose DEX group (25 ng/ml), medium-dose DEX group (50 ng/
ml) and high-dose DEX group (100 ng/ml). Subsequently, we detected the cell proliferation (by CCK8 method), cell
apoptosis (flow cytometry), mir-1307 expression (qRT-PCR), cell invasion (Transwell), and cell migration (scratch
test) respectively. Results: The growth rate of osteosarcoma cells MG-63 slowed down with the increase of DEX con-
centration. Compared with the control group, the cellular absorbance in groups with different DEX dose decreased
remarkably after 72 hours of culture (P<0.05). The proportion of apoptotic cells increased as well with the uplifting
of DEX concentration, and the apoptotic rate in medium and high dosed DEX groups were remarkably higher than
which in control group (P<0.05). Compared with the control group, the invasive ability of MG-63 cells after DEX
treatment decreased significantly, and with the increase of DEX concentration, the number of invasive cells declined
more obviously (P<0.05). Compared with the control group, the mobility rate of MG-63 cells after DEX treatment
decreased significantly, and with the increase of DEX concentration, the cell mobility rate decreased more remark-
ably (P<0.05). In addition, the relative expression of miR-1307 in MG-63 cells after DEX treatment decreased signifi-
cantly comparing to the control group, and the decline was more noteworthy with the increase of DEX concentration
(P<0.05). Conclusion: DEX can effectively inhibit the proliferation, invasion, metastasis, and apoptosis of osteosar-
coma cells in a dose-dependent manner, and its efficacy may be related to its regulation of miR-1307 expression.
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Introduction cal and mental health. The oncogenesis and
progression of osteosarcoma are affected by
multiple factors and cumulative effects in stag-
es, including environmental factors and genetic
factors [4, 5]. Dexmedetomidine (DEX) is a kind
of a2-adrenoceptor agonist, and has multiple

effects of sedation, anti-anxiety, anti-sympa-

Osteosarcoma is a primary bone cancer, which
accounts for around 20% of all bone tumors.
Osteosarcoma originates from mesenchymal
progenitor cells and can differentiate into bone,
cartilage and fibers. Most patients with osteo-

sarcoma are diagnosed within 20 years after
birth [1, 2]. The common complications of
osteosarcoma are pulmonary metastasis and
pathological fracture. For patients with meta-
static osteosarcoma, a further aggravation of
condition may occur with typical clinical symp-
toms including pain, limited joint activity, and
local swelling [3]. Although the survival time of
patients can be prolonged after treatment, it
still imposes serious impact on patients’ physi-

thetic and stress reducing. DEX can be used in
postoperative sedation and analgesia in
patients with osteosarcoma. Recent studies by
scholars have shown that DEX also has biologi-
cal activities such as anti-inflammatory, anti-
oxidant and anti-cancer biological activities. It
can promote the survival of ovarian cancer
model rats by enhancing its immunologic func-
tion, and can substantially improve the progno-
sis of patients undergoing gastric cancer sur-
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gery [6, 7]. This study explored and analyzed
the effect of DEX on biological behavior of
osteosarcoma cells through the expression of
miR-1307.

Materials and methods
Cell lines and reagents

The human osteosarcoma cells MG-63 were
purchased from Representative Culture Pre-
servation Committee of Chinese Academy
of Sciences. We adopted DMEM cell culture
medium containing 10% fetal bovine serum,
100 U/ml penicillin and 100 pg/ml strepto-
mycin for culture. The culture was carried
out under the condition of 5% CO, at 37°C,
the incubator humidity was kept at 95%,
the medium was changed once every other
day, and the subculture was carried out in 2-3
days.

The CCK8 kit was purchased from lJiangsu
Biyuntian Biotechnology Research Institute;
Australian Fetal Bovine Serum was purchased
from Gbico, USA; Penicillin (100 U/mL)/strepto-
mycin (100 g/ml) were purchased from Sigma
Company, USA; DMEM culture medium was
purchased from Gbico, USA; Annexin V-FITC/PI
double-staining cell apoptosis detection kit was
purchased from Shanghai Meiji Biotechnology
Co., Ltd.; DEX was purchased from Nanjing
Laifuse Biotechnology Co., Ltd.

Methods

Cell grouping and treatment: We inoculated
the cells in a culture plate, randomly classified
into control group, low-dose DEX group (25 ng/
ml), medium-dose DEX group (50 ng/ml) and
high-dose DEX group (100 ng/ml), and treated
with corresponding concentration of DEX for 24
h.

CCK8 assay: We inoculated the cells in a
96-well plate, and treated with O, 25, 50 and
100 ng/ml DEX for O h, 24 h, 48 h and 72 h,
respectively after the cells adherent to the
plate wall. The activity of cells in each group
was detected in line with the CCK8 kit instruc-
tions. CCK8 solution of 20 yL was added and
the cell were incubated at 37°C for 4 h. The OD
value in each group at 490 nm was detected by
a microplate reader.
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Apoptosis detected by flow cytometry: The
MG-63 cells in good growth condition
in each group were selected for trypsinization
(without EDTA). The cells were centrifuged
at 2560 x g for 5 min, washed twice with
pre-cooled PBS x 10 min, and transferred to
a flow cytometry tube. The cells were re-sus-
pended with 100 pl x binding buffer, added
with 5 yl Annexin V-FITC and Pl and incubated
for 10 min at room temperature. 400 pl 1 %
binding buffer was then added to the cells and
placed within 1 h to detect the cell apoptosis
rate by flow cytometry. The experiment was
repeated 3 times.

gRT PCR experiment: The total RNA was
extracted by Trizol, and its concentration was
detected by NanoDrop. We took 2 ng RNA
for reverse transcription, and calculated the
RNA volume required for reverse transcription
according to RNA concentration. cDNA was syn-
thesized according to the reverse transcription
Kit instructions, and the reaction system of
gRT-PCR was configured with cDNA as the tem-
plate. The reaction conditions of gRT-PCR were
95°Cfor10s,95°Cfor30s, 60°C for 30 s and
72°C for 30 s (a total of 40 sets of circulation
were completed), and the operation was car-
ried out in accordance with the kit instructions.
ABI 7500 real-time PCR was used for detection,
and the relative expression of miR-1307 was
calculated with 222t method by regarding
U6 as internal reference gene. The primer
sequences of miR-1307 was the upstream
primer 5-aactcGGCGTGGC-3’ and downstream
primer 5-gagcagGCTGGAGAA-3’; The primer
sequences of U6 was the upstream pri-
mer 5-ATTGGAACGATACAGAGAAGATT-3’ and
the downstream primer 5-GGAACGCTTCAC-
GAATTTG-3.

Detection of cell invasion by transwell assay:
Spread the Matrige on the filter membrane in
advance, added 2 ml cell suspension to
Transwell upper chamber, and processed with
the above method for different groups. Added
DMEM medium containing 10% fetal bovine
serum to the lower chamber, and carefully
removed the upper chamber of Transwell after
24 hours of incubation. Carefully removed the
tumor cells in the upper chamber of the poly-
carbonate filter, fixed the tumor cells in the
lower chamber of the polycarbonate filter with
950 ml/L ethanol, and stained with hematoxy-
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Figure 1. Comparison of each group’s OD value of at
each time period. Note: Compared with the control
group, *P<0.05.

Table 1. Comparison of apoptosis rate in each
group (%, X *sd)

Apoptosis

Group Rate F P
Control group 8.17+2.54 30.974 0.000
Low-dose DEX group 9.10+£1.89

Medium-dose DEX group 12.03+2.65"
High-dose DEX group 14.1143.10"

Note: “P<0.05 compared with the control group.

lin for around 10 minutes. Subsequently, we
randomly selected 5 fields from the polycarbon-
ate filter membrane under a light microscope,
and calculated the number of cells in each field,
and took the average value.

Detection of cell migration by scratch test:
Adjusted the density of cells in logarithmic
growth phase to 2 x 10° cells/ml. Added each
well of the 6-well plate with 1 ml cell suspen-
sion. After the monolayer growth of the cells
covered the bottom of the plate, a sterile
pipette tip was used to carefully scratch the
bottom of the plate, and the cell debris was
gently washed away with PBS. After the above
groups were cultured for 24 h, we observed the
cells and photographed under an inverted
microscope, and calculated its mobility. Three
parallel holes were set in each group, and the
experiment was repeated for 3 times.

Mobility (%) = (initial scratch width - scratch
width of corresponding point)/initial scratch
width x 100%.
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Statistical analysis

The statistical analysis was conducted by
software tool SPSS 23.0. The comparison
between the two groups was conducted
by t-test, the comparison between multiple
groups was performed by one-way analysis of
variance (ANOVA), and the experimental results
were expressed as X = sd. P<0.05 indicated
that the difference of data was statistically
significant.

Results
Detection of cell proliferation by CCK8

The growth rate of osteosarcoma cells MG-63
slowed down with the increased concentra-
tion of DEX; and compared with the control
group, the cellular absorbance in groups with
different DEX dose decreased remarkably after
72 hours of culture (P<0.05), as illustrated in
Figure 1.

Comparison of apoptosis rate

We stained the cells with Annexin V-FITC and PI,
and subsequently analyzed apoptosis by flow
cytometry. The proportion of apoptotic cells
increased with the uplifting of DEX concentra-
tion, and the apoptotic rates in medium and
high dosed DEX groups were remarkably higher
than which in control group (P<0.05), as shown
in Table 1 and Figure 2.

Detection of cell invasion by Transwell assay

Compared with the control group, the invasive
ability of MG-63 cells decreased significantly
after DEX treatment, and the number of inva-
sive cells has decreased more obviously with
the increase of DEX concentration (P<0.05), as
shown in Table 2 and Figure 3.

Cell migration detected by scratch test

Compared with the control group, the mobility
rate of MG-63 cells after DEX treatment
decreased significantly, and with the increase
of DEX concentration, the cell mobility rate
decreased more remarkably (P<0.05), as illus-
trated in Table 3 and Figure 4.

The relative expression of miR-1307 detected
by gRT-PCR

The relative expression of miR-1307 in
MG-63 cells after DEX treatment decreas-
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Figure 2. Comparison of apoptosis rate in each group. Note: A: Control group; B: Low-dose DEX group; C: Medium-
dose DEX group; D: High-dose DEX group.

Table 2. Comparison of quantity of invasive cells in each group (number, X * sd)

Group Number of invasive cells per well F P
Control group 216.48+25.94 25.931 0.000
Low-dose DEX group 189.64+20.28"

Medium-dose DEX group 162.36+24.03"#

High-dose DEX group 143.41+23.49#4

Note: “P<0.05 compared with the control group; #P<0.05 compared with the low-dose DEX group; 2P<0.05 compared with the
medium-dose DEX group.

ed dramatically comparing to the control Discussion

group, and the decline was more noteworthy

with the increase of DEX concentration According to the latest reports, anesthetics
(P<0.05), as shown in Table 4. such as propofol and morphine have impact on
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Figure 3. Comparison of quantity of invasive cells in each group. Note: A: Control group; B: Low-dose DEX group; C:
Medium-dose DEX group; D: High-dose DEX group.

Table 3. Comparison of cell mobility rate in each group (%, X + sd)

Group Cell mobility rate F P
Control group 76.02+5.12 19.895 0.000
Low-dose DEX group 62.30+7.20"

Medium-dose DEX group 56.33+6.11"*

High-dose DEX group 51.08+4.63"#4

Note: *P<0.05 compared with the control group; *P<0.05 compared with the low-dose DEX group; 2P<0.05 compared with the

medium-dose DEX group.

the development of malignant tumors [8]. DEX,
as a novel receptor agonist, is highly selective
for a2-adrenergic receptors in brain and spinal
cord. Therefore, DEX can produce sedative,
anti-anxiety and analgesic effects in the appli-
cation of anesthetics without bringing respira-
tory depression [9-11]. Studies have shown
that DEX can effectively inhibit the cell prolifer-
ation of glioma, lung carcinoma and breast can-
cer. Meanwhile, it can also inhibit the growth of
ovarian cancer by inhibiting the p38MAPK/
NF-kB signaling pathway [12-14]. Recent stud-
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ies have also revealed that DEX can notably
inhibit the proliferation, migration and invasion
of breast tumor cell line MDA-MB-231 in a
dose-dependent manner by activating the
o2-adrenerin-receptor/ERK signaling pathway
[15, 16]. In addition, DEX can restrain the prolif-
eration and migration of osteosarcoma cells
and promote cellular apoptosis by up-regulat-
ing the expression degree of miR-520a-3p [17].
This study explored and analyzed the effect of
DEX on the biological behavior of osteosarco-
ma cells via expression of miR-1307.

Am J Transl Res 2021;13(5):4876-4883
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Figure 4. Comparison of cell migration rate in each group (scale: 100 um). Note: A. Control group; B. Low-dose DEX

group; C. Medium-dose DEX group; D. High-dose DEX group.

Table 4. The relative expression levels of miR-1307 in each group (X % sd)

Group The relative expression of miR-1307 F P
Control group 1.000+0.000 12.083 0.000
Low-dose DEX group 0.847+0.124"

Medium-dose DEX group 0.622+0.170*#

High-dose DEX group 0.506+0.109"#4

Note: “P<0.05 compared with the control group; #P<0.05 compared with the low-dose DEX group; 2P<0.05 compared with the

medium-dose DEX group.

miRNA is tightly related to the biological behav-
iors of tumors, such as tumor occurrence and
progression, metastasis and invasion. Current
researches have shown that miR-1307 plays a
crucial role in tumor progression and can be
treated as a tumor marker to affect treatment
and prognosis of tumor [18-20]. miR-1307,
which is located on human chromosome 10, is
a highly conserved miRNA with its function very
limited to the public at present. Studies have
suggested that miR-1307 may be related to
chemotherapy resistance of tumors [21-23].
Meanwhile, there were reports indicating that
the expression of miR-1307 in osteosarcoma
cells increased dramatically than which in nor-
mal osteocytes, and such expression was
closely connected to the proliferation, invasion,
apoptosis, and other biological behaviors of
osteosarcoma cells [24, 25].

The results of this study showed that the growth
rate of osteosarcoma cells MG-63 slowed slow
down with the increase of DEX concentration,
and compared with the control group, the cel-
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lular absorbance in groups with different DEX
dose decreased remarkably after 72 hours of
culture. The proportion of apoptotic cells
increased along with the uplifting of DEX con-
centration, and the apoptotic rate in medium
and high-dose DEX groups were remarkably
higher than which in control group. Compared
with the control group, the invasive ability and
the mobility rate of MG-63 cells after DEX treat-
ment decreased significantly, and the number
of invasive cells and the rate of mobility
decreased even more dramatically with the
increase of DEX concentration. The above
experiments explained that DEX has a certain
anti-tumor effect and can effectively inhibit the
proliferation, apoptosis, invasion and mobility
of osteosarcoma cells in a dose-dependent
manner, which was similar to the related
research outcomes of scholars [26]. Besides,
the relative expression of miR-1307 in MG-63
cells after DEX treatment decreased signifi-
cantly comparing to the control group, and the
decline was more obvious with the increase of
DEX concentration. According to scholars’ stud-
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ies [27], the relative expression of miR-1307 in
osteosarcoma cells and tissues was signifi-
cantly increased, and correlated with the bio-
logical behavior of osteosarcoma cells. DEX
may affect such biological behavior of osteo-
sarcoma cells by inhibiting the expression of
the gene.

The results of this study were basically consis-
tent with the reports of other scholars [28], that
DEX may have a certain influence on the bio-
logical behaviors such as proliferation and inva-
sion of osteosarcoma cells, and such influenc-
ing mechanism may be related to the regulation
of miR-1307 expression in cells. While miR-
1307 can regulate tumor cell proliferation, dif-
ferentiation, and apoptosis through a variety of
signaling pathways, its specific regulatory
mechanism still under further research and
analysis.

In summary, DEX can efficaciously inhibit the
proliferation, invasion, metastasis, and apopto-
sis of osteosarcoma cells in a dose-dependent
manner, and its effect may be connected to the
regulation of miR-1307 expression.
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