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Abstract

Objectives: To explore the expression and correlation of Omentin-1 and miR-502-3p in serum of patients with
osteoporotic fracture (OPF). Methods: Sixty OPF patients diagnosed and treated in our hospital from June 2018 to
December 2019 were included in group A. Fifty-six osteoporosis patients without fractures were included in group
B. Omentin-1 and miR-502-3p levels were detected by enzyme-linked immunosorbent assay (ELISA) and real-time
quantitative PCR (gRT-PCR). Their predictive value for diagnostic efficiency was assessed by ROC curve. Spearman’s rank
correlation test was used for correlation analysis. The risk factors related to the prognosis of OPF were analyzed by
Logistic univariate and multivariate analysis. Results: The expression of Omentin-1 and miR-502-3p in group A was
markedly lower than in group B (P<0.001). Spearman correlation analysis showed that in OPF, there was a negative
correlation between serum Omentin-1 and TNF-a (r=0.8579, P<0.00 1), a negative correlation between serum miR-502-
3p and TNF-a (r=0.8653, P<0.00 1), and a positive correlation between serum Omentin-1 and miR-502-3p (r= 0.8764,
P<0.001). Conclusions: Omentin-1 and miR-502-3p were down-regulated in serum of patients with OPF, both of which
could be used as potential biomarkers for the diagnosis and disease evaluation of OPF.
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Introduction

Osteoporotic fractures (OPF) are a result of osteoporosis,
a condition in which the bones become more fragile due
to bone deterioration or low bone mass'. In recent years,
osteoporotic fracture incidence has been increased, and
there is a global trend towards younger ages?3. The causes
of OPF are complicated. At present, the complete cure of
OPF is not clear, and the prognosis of patients with OPF is
disappointed. The primary focus of current clinical orthopedic
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research is how to effectively treat OPF and restore patients’
normal functions while alleviating their pain*’. Therefore,
the research for more sensitive bio-diagnostic factors is a
hotspot in osteoporosis researché.

Inflammatory cytokines have beenreported to enhance the
progression of the pathogenesis of osteoporosis®'°. Evidence
has shown that, during OPF, increased proinflammatory
cytokines significantly aggravate bone loss'!, which inhibits
osteoblast maturation and function by promoting bone
resorption and impairing bone formation'?2. Omentin-1 is
a newly discovered adipocytokine with anti-inflammatory
effect, affecting osteoblast differentiation and osteoclast
formation by inhibiting TNF-a and IL-8 proinflammatory
cytokines''4, Acting as an anti-inflammatory and anti-insulin
resistance fat factor, Omentin-1 is negatively correlated with
oxidative stress, and plays an essential role in tumorigenesis,
cell differentiation, and accelerating apoptosis of cancer
cells'*. Currently, microRNAs (miRNAs) have attracted
extensive attention from researchers in various fields as
they are involved in multicellular signal requlation. Previous
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Table 1. Primer sequences of Omentin-1 and internal controls.

Gene | Upstream primer | Downstream primer
miR-502-3p 5 -CTCAACTGGTGTCGTGGAGTCQGCAATTCAGTTGAGT 5-ACACTCCAGCTGGGAATGCACCTGGGCAAGGA-3’
GAATCCT-3
U6 5-GCGCGTCGTGAAGCGTTC-3’ 5-GTGCAGGGTCCGAGGT-3’

studies have reported that changes in circulating miRNAs
are associated with OPF'®, The potential signal pathways
related to candidate miRNAs were searched through online
tools, in which miR-502 family has been proved to play an
important role in osteosarcoma. MiR-502-5p is up-regulated
in osteosarcoma tissue and serum and is a novel potential
diagnostic biomarker for osteosarcoma's. At present, there
are only few studies on the clinicopathological characteristics
of Omentin-1 and miR-502-3p in patients with OPF and the
specific relationship remains unclear. Therefore, this study
aims to explore the expression and clinical value of Omentin-1
and miR-502-3p in patients with OPF.

Materials and methods
General information

From June 2018 to December 2019, 60 patients with OPF
diagnosed and treated in our hospital were included in group A,
and 56 osteoporosis patients without fractures were included
in group B. All the included participants were diagnosed
as OPF by our hospital, and the clinical diagnosis was in
accordance with the World Health Organization (WHO) criteria
for OPF'". Patients with: infectious diseases; a history of blood
system diseases such as hemolytic anemia and idiopathic
thrombocytopenicpurpura; bone tumor, kidney tumor, primary
liver tumor, or other primary malignant tumors; complications
that may affect the expression of Omentin-1 and miR-502-
3p were excluded. None of the drugs used in the treatment of
the participants in our hospital had any effect on the levels of
Omentin-1 and miR-502-3p. Informed consent was obtained
from all individual participants included in the study. This
study was approved by the Medical Ethics Committee of Tai’an
City Center Hospital (Approval No.T201766534). There were
no significant differences in age, gender, and body mass index
(BMI) between the two groups of patients (P>0.05), indicating
comparability (Table 1).

Main reagents, instruments, and detection methods
Main reagents and instruments

Omentin-1 enzyme-linked immunosorbent assay (ELISA)
kit (Jianglai Bio/Import, Shanghai, China, JL19866-
48T); Trizol reagent (Applide Invitrogen, USA), real-time
quantitative PCR (gRT-PCR) kit, and minScript reverse
transcription kit (TaKaRa, Dalian, China), HBS-1096A
microplate reader (Deutsche Tie Experimental Equipment
Co., Ltd., Nanjing, China), real-time quantitative PCR
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instrument (BioRad, USA). The primer sequence of miR-502-
3p, the internal reference U6, and miRNA negative control
were all synthesized and designed by Shanghai GenePharma
Co., Ltd. (Table 1).

Detection of Omentin-1 and miR-502-3p

Serum Omentin-1 and TNF-a were determined by double-
antibody sandwich ELISA, and the test was carried out with
reference to the manual of human ELISA detection kit. The OD
value of each well was detected by a microplate reader at a
wavelength of 450 nm, and the concentrations of Omentin-1
and TNF-a were calculated.

The serum expression of miR-502-3p of patients in the
two groups was detected by gRT-PCR. According to the
operation instructions of Trizol reagent, the total RNA
was extracted and dissolved in 20 pL of DEPC, and then
reversely transcribed using a reverse transcription kit.
The reaction system was as follows: M-MLV: 1 ul, Olig (d T):
1 pl, RNase inhibitor: 0.5 pl, d NTPs: 1 pl, and RNAse free
water was added to atotal volume of 15 pl. After that, it was
incubated for 60 min at 38°C before taking 1 pl of it and
treating it at 85°C for 5s. The synthesized DNA was used
as a template for gRT-PCR amplification, with the reaction
system prepared as follows: 10xPCR buffer: 2.5 pl, d
NTPs: 1 pl, upstream and downstream primers: 1 pl each,
Tag DNA Polymerase: 0.25 pl, and dd H20 was added to
make up for 25 pl. Reaction conditions: pre-denaturation
95°C, 15 min; denaturation 95°C, 15 s; annealing 58°C,
30 s, totaling 35 cycles; extension was performed at 72°C
for 15 min at last. Three duplicate wells were set for each
sample, and the experiment was repeated three times,
with U6 as the internal reference for miR-502-3p. After
the reaction, the amplification curve and fusion curve of
real-time PCR were confirmed, and the relative quantities
of target genes were calculated according to the result
parameters. The relative quantification of target genes
was worked out by 24,

Statistical methods

Statistical analysis was performed using SPSS 17.0
(Bizinsight Information Technology Co., Ltd., Beijing, China).
The counting data between the two groups were tested by X2
test. The measurement data are expressed as (x+s), and the
inter-group comparison was conducted by the independent
sample t-test. Receiver operating characteristic (ROC) curve
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Table 2. General clinical data of patients in the two groups.

Group A (n=60)

Group B (n=56)

Age (years old) 68.00+1.00 68.10£1.00
Gender 0.148 0.701
Male 30 (50.00) 30(53.57)
Female 30 (50.00) 26 (46.43)
BMI (kg/m?) 18.20+1.50 19.00+1.50
Smoking 0.112 0.738
Yes 34 (56.67) 30(53.57)
No 26 (43.33) 26 (46.43)
Drinking 0.000 0.990
Yes 31(51.67) 29 (51.79)
No 29 (48.33) 27 (48.21)
Family history of osteoporosis 0.091 0.763
Yes 37 (61.67) 33(58.93)
No 23(38.33) 23(41.07)
History of diabetes 0.290 0.590
No 33 (55.00) 28 (50.00)
Yes 27 (45.00) 28 (50.00)
History of hypertension 0.744 0.389
No 40 (66.67) 33(58.93)
Yes 20(33.33) 23(41.07)
BMD (g/cm?) 428.20+52.08 587.13+62.25 14.950 <0.001
Table 3. Relationship between Omentin-1 and clinicopathological characteristics of OPF.
Groups n | Omentin-1 (pg/mL) | t/F P
Age (years old) 0.104 0.918
<68 28 857.10+75.20
>68 32 859.10+£74.20
Gender 0.155 0.878
Male 30 865.10+75.20
Female 30 868.10+£75.20
OVF staging 3.590 0.001
Fresh stage 35 882.00+73.20
Obsolete stage 25 812.00+76.20
Fracture site 0.015 0.997
Chest 1 861.10+75.20
Lumbar vertebrae 40 864.10+£73.20
Distal radius 13 859.10+76.20
Upper femur 6 862.10+£75.20

was employed to evaluate the diagnostic value of serum
Omentin-1 and miR-502-3p in OPF. A logistic regression
model was established with Omentin-1 and miR-502-3p as
independent variables. When P<0.05, the difference was

statistically significant.
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Results

General data of patients in the two groups

The general data of patients in the two groups were

compared, and the differences in age, gender, smoking

310



J. Zhang et al.: Clinical value of Omentin-1 and miR-502-3p in osteoporotic fracture

4 C )

1100

-
o
[=]
o
1

900

800+

700+

Omentin-1 (pg/mL)
TNF-a(pg/mL)

600

500

Relative expression of miR-502-3p

Figure 1. Comparison of the relative expression levels of Omentin-1, miR-502-3p and TNF-a in group A and group B. A. The Omentin-1
level in group A was significantly lower than that in group B (P<0.001). B. The miR-502-3p level in group A was markedly higher than that
in group B (P<0.001). C. The TNF-a level in group A was remarkably higher than that in group B (P<0.001). Note: a indicates P<0.001.
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Figure 2. Expression of Omentin-1 and miR-502-3p in different OVF stages and fracture sites. A. Expression of Omentin-1 and miR-502-
3p in different OVF stages. B. Expression of Omentin-1 and miR-502-3p at different fracture sites. Note: a indicates P<0.05.
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Table 4. Relationship between miR-502-3p and clinicopathological

characteristics of OPF.

Groups miR-502-3p
Age (years old) 0.386 0.701
<68 28 1.24+0.20
>68 32 1.22+0.20
Gender 0.387 0.700
Male 30 1.21£0.20
Female 30 1.23+0.20
OVF staging 22910 <0.001
Fresh stage 35 2.20%£0.20
Obsolete stage 25 1.00+0.20
Fracture site 0.043 0.988
Chest 1 1.22+0.20
Lumbar vertebrae 40 1.22+0.20
Distal radius 13 1.20+0.20
Upper femur 6 1.23£0.20

Table 5. Diagnostic value of Omentin-1, miR-502-3p and TNF-a in patients with OPF before treatment.

Indicators Omentin-1 miR-502-3p
AUC 0.8000 0.8652 0.882
95%Cl 0.7162-0.8838 0.8010-0.9294 0.8180-0.9457
Std. Error 0.0427 0.0328 0.0326
Cut-off value 801.200 1.334 13.890
Sensitivity (%) 80.36 78.57 80.36
Specificity (%) 68.33 71.67 80.00

status, drinking status and medical history were not
statistically significant (P>0.05) (Table 2).

Expression of Omentin-1, miR-502-3p, and TNF-a in Group A
and Group B

QRT-PCR results showed that the Omentin-1 levels
in group A and group B were (795.10+70.20) pg/mL
and (860.10+75.20) pg/mL respectively, the miR-502-
3p levels in group A and group B were (1.20+0.20) and
(2.00+0.20), respectively, and the TNF-a levels in group A
and group B was (15.20+2.20) pg/mL and (12.60+2.20)
pg/mL, respectively. Compared with the two groups, the
expression levels of Omentin-1 and miR-502-3p in group
A were significantly lower than those in low group (both
P<0.001), and the TNF-a level in group A was markedly
higher than in group B (P<0.001) (Figure 1).
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Correlation between the expression levels of Omentin-1 and
miR-502-3p and the clinicopathological characteristics of
OPF patients

The expression of Omentin-1 and miR-502-3p had no
correlation with the age, gender, or fracture site of the
patients with OPF, but was related to OVF (osteoporotic
vertebral fractures) staging (Table 3 and Table 4, Figure 2).

Correlation between Omentin-1, miR-502-3p and
inflammatory factor TNF-a

Spearman correlation analysis showed that in OPF, serum
Omentin-1 and TNF-a were negatively correlated (r=-0.8579,
P<0.001), serum miR-502-3p and TNF-a were negatively
correlated (r=-0.8653, P<0.001), and serum Omentin-1 and
miR-502-3p were positively correlated (r=0.8764, P<0.001)
(Figure 3).
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Figure 3. Correlation between Omentin-1, miR-502-3p and
inflammatory factor TNF-a. A. Serum Omentin-1 and TNF-a
were negatively correlated in OPF (r= -0.8579, P<0.001).
B. Serum miR-502-3p and TNF-a were negatively correlated

in OPF (r= -0.8653, P<0.001). C. Serum Omentin-1 and
miR-502-3p were positively correlated in OPF (r= 0.8764,
P<0.001).

N )

Diagnostic value of Omentin-1, miR-502-3p, and TNF-a in the
prognosis of OPF

In the diagnosis of OPF, the sensitivity, specificity, and
AUC values of Omentin-1, miR-502-3p and TNF-a were not
significantly different in single diagnosis, all of which had
good diagnostic efficacy (Table 5, Figure 4).
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Predictive value of Omentin-1 and miR-502-3p in the
prognosis of patients with OPF

Univariate analysis of prognosis and related factors of OPF

The attending physicians classified patients into a good
prognosis group (35 cases) and a poor prognosis group (25
cases) according to the prognosis statistics of patients with
OPF after treatment. Logistic univariate analysis of the risk
factors of OPF showed significant differences in age, OVF
staging, Omentin-1, and miR-502-3p levels between the two
groups (P<0.001). The patient’s age, OVF staging, Omentin-1,
and miR-502-3p were all associated with the prognosis of
OPF, and were the risk factors for the prognosis of OPF (Table
6 and Table 7).

Multivariate analysis of prognosis and related factors of OPF

Therisk factorsrelatedto the prognosis of OPF were further
analyzed by multivariate conditional logistic regression. The
results showed that age, OVF staging, Omentin-1, and miR-
502-3p were independent risk factors for the prognosis of
OPF (Table 7).

Discussion

Fractures are the most common complication of
osteoporosis. At present, the primary treatment for
osteoporotic fractures is reduction based on fracture
displacement and the administration of drugs that promote
bone formation and inhibit bone resorption (18,19). However,
most of the drugs are anti-resorbers and cannot recover from
the severe bone loss that has already occurred. Therefore,
better treatment strategies for osteoporosis are needed?°.

In this study, we first detected the expression differences
of Omentin-1 and miR-502-3p in OPF patients and
osteoporosis patients without fractures by qRT-PCR. Based
on our results, the expression levels of Omentin-1 and miR-
502-3p in group A were significantly lower than in group B.
Although the pathogenesis of osteoporosis is multifactorial,
excess local and systemic production of proinflammatory
cytokines is believed to be essential in the occurrence and
development of osteoporosis?'. Omentin-1 participates in
inflammatory reaction and bone metabolism and plays a
functional role in inflammatory and metabolic disorders.
In related inflammatory diseases, Omentin-1 affects the
biological function of proinflammatory cells, thus affecting
the development of osteoporosis?2. In addition, studies in
animals have shown that miRNAs exert marked biological
effects on bone development and metabolism?3, It has been
reported that new vectors of miRNA can be delivered to
treat osteoporosis?4. Ormseth et al. confirmed that chronic
joint tissue inflammation was associated with miR-502-
3p?. In our study, we found that the serum TNF-a level of
patients with OPF was significantly higher compared to
osteoporotic patients without fractures. Previous studies
have demonstrated that inflammatory cytokines such as
TNF-a can result in osteoblasts and osteoclasts damage.
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Table 6. Assignment description of prognostic factors of OPF.

Related factors |

Assignment description

Age (years old) 68+0.1
Gender Male=0, female=1
OVF staging Fresh stage=0, obsolete stage=1

Fracture site

Chest, distal radius and upper femur=0, Lumbar vertebra=1

Treatment method

Drug therapy= O, others= 1

Omentin-1 (pg/mL)

<860.00=0: >860.00=1

miR-502-3p

<1.20=0;>1.20=1

Table 7. Multivariate analysis of prognosis and related factors of OPF.

Factors | B | SE |

Wald | P | Exp® |  95%c
Age (years old) 0.874 0.217 15.003 0.000 2.631 2.30-12.685
OVF staging 0.655 0.200 9.700 0.002 0.865 0.203-4.624
Omentin-1 0.500 0.198 8.154 0.028 3.442 1.002-16.920
miR-502-3p 0.692 0.155 7.538 0.004 0.266 0.149-1.649

Also, TNF-a can induce osteoclasts formation, thereby
degrading adjacent bones?é. While Alizadeh et al. showed
that Omentin-1 can down-regulate TNF-a, thereby activating
the anti-osteoblast and osteoclast-promoting ability of
macrophages?’. Therefore, we presumed that Omentin-1
and miR-502-3p were down-requlated in patients with OPF.
Our findings are in line with the study of Yang L et al in which
it has been shown that the more serious the condition, the
lower the level of Omentin-1 in patients with osteoporotic
fracture, indicating that Omentin-1 is related to the severity
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of OPFZ28, Further, we analyzed the correlation between
Omentin-1, miR-502-3p, and TNF-a. The expression of
Omentin-1 has been confirmed to be up-requlated with the
deterioration of osteoporosis, while Rao et al. revealed that
the overexpression of Omentin-1 had an inhibitory effect on
IL-1B and TNF-a in mouse bone tissue®®. Finally, according
to our results the single use of Omentin-1 and miR-502-
3p showed good sensitivity and specificity in the diagnosis
of OPF. Both of them were independent risk factors for the
prognosis of patients with OPF. There are no previous studies



J. Zhang et al.: Clinical value of Omentin-1 and miR-502-3p in osteoporotic fracture

on the diagnostic efficacy and predictive value of Omentin-1
and miR-502-3p in OPF patients. Still, in this study, we
verified that Omentin-1 and miR-502-3p had some value in
the diagnosis and prognosis of patients with metastatic OPF.

Although, this study confirmed the expression and
predictive value of Omentin-1 and miR-502-3p in patients
with OPF, further studies are still needed. First, there is no
specific analysis of the requlation of Omentin-1 and miR-502-
3p expression on OPF diseases and no further explanation
of their biological function. Moreover, we have not analyzed
the correlation of Omentin-1, miR-502-3p, and conventional
clinical OPF markers, which impact the improvement of the
study design. Therefore, in the follow-up studies, we will refer
to the latest research in real-time and add corresponding
research solutions to make up for the design flaws to improve
our research.

To sumup, Omentin-1 andmiR-502-3p are underexpressed
in OPF, both of which can be used as potential biomarkers for
the diagnosis and disease evaluation of OPF.
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