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Abstract

Objective: Osteoarthritis is a serious threat to the health of patients. Biomarkers have important
significance in the diagnosis of bone arthritis. Bone mineral density is one of the important indicators for
the detection of bone joint inflammation, but its detection is time-consuming and laborious. MicroRNA
regulates cancer and inflammation. This study was to investigate the potential value of biomarkers
miRNA98b in the diagnosis of early osteoarthritis.
Methods: 69 cases of patients with osteoarthritis and 69 cases of healthy volunteers were regarded as
research objects. Etidronate disodium had been continuously administrated for 4 w. The patient's bone
density reached to the normal value which was regarded as effectiveness of the treatment. The
miRNA98b level before and after therapy in blood cells of patients with osteoarthritis and healthy
volunteers was detected by real time RT-PCR. The correlation between miRNA98b levels and
osteoarthritis was analysed.
Results: mRNA level of miRNA98b in blood cells of patients with osteoarthritis was higher than that of
healthy volunteers. After being continuously administrated for 2 w, mRNA of miRNA98b in blood cells
decreased, there was no significant change in the level of miRNA98b in blood cells of healthy volunteers.
The level of miRNA98b in the blood cells of patients with severe osteoarthritis is higher than that in the
blood cells of patients with general osteoarthritis, the difference was statistically significant (P<0.05).
The level of miRNA98b in the blood cells of patients with osteoarthritis has a positive correlation with
the severity of osteoarthritis.
Conclusion: MiRNA98b in blood cells of patients with osteoarthritis may be a potential biomarker for
osteoarthritis. The level of miRNA98b was correlated with the severity of osteoarthritis.
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Introduction
Osteoarthritis is a degenerative disease, which is caused by
various factors such as age, obesity, strain, trauma, congenital
deformity and so on [1,2]. Osteoarthritis brings economic
burden and pain to the patient [3]. Another symptom is the
stiffness of the joint, which often maintain a certain position in
the morning to get up or a day after a long time. There are
redness and swelling of joints, pain, activity with a sense of
friction or "point" sound in osteoarthritis, severe cases can lead
to muscle atrophy and joint deformities.

Early detection and therapy of osteoarthritis is the best choice.
When it is necessary to check the diagnosis of synovial fluid,
X-ray changes could not explain the primary osteoarthritis.
According to the development of OA, diagnosis and
classification were carried out [4]. Therefore, the early
diagnosis and treatment of osteoarthritis has important clinical

significance. Research suggested that Bone Mineral Content
(BMC) or Bone Mineral Density (BMD) has diagnosed value
to osteoarthritis [5,6]. BMD or BMC is the diagnostic criteria
for osteoarthritis, which test sites in patients with axial bone or
peripheral bone [7]. However, this method is tedious, time-
consuming and laborious. The clinical need for more effective
detection of osteoarthritis indicators and methods [8].

Biomarker [1] explore the importance of pathogenesis [9]. By
measuring the level of type I or urine pyridine (pyridine PYD)
C and N CTX-I can reflect the status of its metabolism. Serum
calcitonin is a kind of important immune protein in serum, and
it is often used as a marker of osteoarthritis. The existing bone
metabolism markers were used to reflect the situation of
osteoarthritis. More and more scholars are devoted to explore
the specificity and sensitivity of the metabolism of cartilage
and synovial cells. Collagen type II collagen synthesis
metabolism can be reflected by the detection of multiple
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markers, which is the most important part of the carboxyl
terminal peptide (CTXII). A large number of studies have
demonstrated that the levels of OA II in RA patients were
significantly higher in the urine and CTX. It was found that
OA increased the early type II collagen synthesis by measuring
serum type III collagen (II type c-terminalpropeptide PIICP,
type II PRO COLLAGEN carboxyl terminal peptide).
Researchers [2] detected PIIANP by ELISA, it was found that
the level of PIIANP obviously decreased in OA patients.
Deberg [3] found that two kinds of degradation products of
collagen type II collagen peptides: CTX II and PIIANP. Charni
[4] found that the level of PIIANP in patients was significantly
higher than that in healthy control group (Table 1). Double foot
type of metabolic markers of bone, cartilage and synovial
membrane.

Bone density is one of the indexes of osteoarthritis, but its
measurement is time-consuming and laborious. The
biomarkers of osteoarthritis are I type urinary pyridine
(pyridine PYD), the C and N end peptide collagen cross
linking peptide (CTX-I) is an indicator of the degree of the
osteoarthritis, but detection of PYD and the end need ELISA
kit and microplate reader, which price is higher and is not
suitable for economic conditions a little worse [10,11]. As a
marker of osteoarthritis, serum calcitonin (calcitonin) does not
apply to all groups of people, and it is not applicable to some
patients. Clinical need for high sensitivity, specificity, low cost
of osteoarthritis biomarkers.

MiRNA is a small molecule that is widely present in animals,
plants, microorganisms, and other species, previous studies
suggest that miRNA has no function, however, with the
continuous deepening of research, people gradually found that
it has a wide range of biological functions, such as cell cycle,
cell growth, apoptosis, necrosis, cell toxicity, cell proliferation,
cell autophagy and so on. The latest research shows that
miRNA has a close relationship with a variety of physiological
and pathological conditions. The present study suggests that
miRNA is associated with the occurrence, development and
prognosis of cancer, which can be used as a molecular marker
of cancer [12,13]. For example, microrna-18a is a molecular
marker of prostate cancer [5]; microRNA 25, microRNA 145
and microRNA 210 are molecular markers of liver cancer.
MicroRNA-200c-141 is a molecular marker of lung cancer [6].
It suggests that microRNA may be a marker for patients with
osteoarthritis. It has known miRNA98b is related to the
inflammatory state of the cell and the body [14]. But the
occurrence of osteoarthritis is closely related to the
inflammatory reaction of the body [15]. Therefore, this study
discusses the potential value of biomarkers miRNA98b in the
diagnosis of early osteoarthritis.

Materials and Methods

Experiment object
We treated 69 cases of osteoarthritis patients as experimental
group, who were received and cured in orthopaedics in the
First People’s Hospital of Jining from June 2014 to June 2016.

Blood in patients with osteoarthritis before and after treatment
were collected. At the same time, 69 healthy volunteers were
served as the control group. Etidronate disodium had been
continuously taken for 2 w. Patients with bone mineral density
reached normal values to judge the effectiveness of treatment.
The inclusion and exclusion criteria for osteoarthritis were
graded and diagnosed according to the recommendations of the
WHO in 2015.

This study has been pre-approved by the ethical committee of
the First People’s Hospital of Jining. All subjects have signed
the consent forms before recruitment in this study.

Preparation of blood samples of patients with
osteoarthritis
Venous blood 15 ml was extracted in the early morning for all
patients with an empty stomach. Blood cells were collected and
stored in -20°C set aside.

RT-PCR
The total RNA of blood cells was extracted by using Trizol
reagent accroding conventional method, RT-PCR was carried
out according to the instruction of reverse transcription kit
(Beijing Tiangen biotech company) [16]. The definite means
were as follows: the venous blood of patients with
osteoarthritis was firstly collected, 600 rpm centrifugation for 5
minutes, and the supernatant was collected and the total RNA
was extracted. Reverse transcription and PCR were carried out
according to general process. Primers of MiRNA98b and
internal reference actin were synthesized by Beijing three Bo
Polygala biotechnology company, the sequences were as
follows respectively: 5‘-GCTGCGCTACAATGATGTGG-3’
and 5‘-GGCTGGAAAGGAAAGAGTGC-3’, 5‘-
CGTGGAGTCGGCAACTCAACTGGTGTTTCAGTTGAG-3
’ and 5‘-
GTGGAGTCGGCAATTCCTCAACTGGTGTCAGTTGAG
AGGGATTC-3’.

Agarose gel assay for RT-PCR products
PCR products were detected by electrophoresis with 80 v,
which were analysed in gel electrophoresis gel imaging system
(BD Instruments Inc.). The results of electrophoresis were
analysed into statistic (imagej 1.48 μ, National Institutes of
health, U.S.A), gray value of RT-PCR product was analysed,
the ratio of the gray value and internal control was regarded as
relative expression.

Statistical analysis
At first, the numerical variables of the experiment were tested,
data consistent with the normal distribution was expressed as
mean plus or minus standard error representation, P<0.05
represented a significant difference.
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Results

Basic information of patients with osteoarthritis
A total of 156 patients with osteoarthritis and 156 healthy
volunteers were enrolled in this study (Table 1).

RT-PCR test results of miRNA98b expression in blood
cells of patients with osteoarthritis
As shown in Figure 1, the RT-PCR test results were shown, the
mRNA expression level of miRNA98b in the blood cells of
patients with osteoarthritis was significantly higher than that in
healthy volunteers, and the difference was significant between
the two groups.

Figure 1. RT-PCR test results of miRNA98b expression in blood cells
of patients with osteoarthritis. Note: **P<0.01: Compared with
control group, the difference was significant.

MRNA level of miRNA98b in blood cells of patients
with osteoarthritis after treatment decreased
As shown in Figure 2, after etidronate disodium had been
continuously administrated for 2 w, mRNA levels of
miRNA98b in the blood cells of patients with osteoarthritis
were significantly decreased.

The level of miRNA98b in the blood cells of osteoarthritis
patients was significantly positively correlated with the
severity of osteoarthritis.

As shown in Figure 3, correlation analysis showed that the
expression level of miRNA98b in the blood cells of patients
with osteoarthritis was significantly positively correlated with
the severity of osteoarthritis. Pearson correlation analysis

results were shown in Figure 3, the correlation coefficient was
0.93.

Figure 2. After etidronate disodium had been continuously
administrated for 2 w, mRNA levels of miRNA98b in the blood cells of
patients with osteoarthritis were significantly decreased. Note:
**P<0.01: Compared with control group, the difference was
significant. #P<0.05: Compared with osteoarthritis group before
treatment, the difference was significant.

Figure 3. The level of miRNA98b in the blood cells of osteoarthritis
patients was significantly positively correlated with the severity of
osteoarthritis.

Table 1. Patients results (x ̄ ± s).

Variable Osteoarthritis
group

Healthy volunteers group P

Male/female 156/156 156/156 0.87

Ages (y) 52.2 ± 18.2 56.2 ± 17.3 65

Average BMD 608 (g/cm2) ± 0.3 1219 (g/cm2) ± 1.7 0.0018

BMD after
therapy

1005 (g/cm2) ± 5.5 1309 (g/cm2) ± 4.6 0.68

Discussion
The early diagnosis and treatment of osteoarthritis is extremely
important [17]. Because there is a lack of specificity and
sensitivity of the biological markers of osteoarthritis [18],
therefore, this study explores the possibility of miRNA98b as a
biomarker for early diagnosis and prognosis of osteoarthritis.

Although most of the current studies of marker levels (CTX-
II, COMP, PYD, etc.) in the majority of OA individuals
significantly increased, but in a certain proportion of patients
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have shown a normal level. This suggests that it was not
sensitive enough of these markers as a diagnostic tool for
hospital clinical automation. In patients without hip OA
imaging characteristics of performance, COMP increasing in
blood has relationship with some symptoms such as pain and
stiff, but it was not found in patients with knee joints
osteoarthritis [8]. COMP and NTX-I were found to be related
to imaging progression in elderly women with OA, which level
increased in hip OA women patients 4 y after menopause [19].
The study found that the patient's knee joint trauma is closely
related to osteoarthritis, microscopic observation showed that
there was an early degeneration of cartilage in the patients with
osteoarthritis, and the expression of PIICP was enhanced [20].

The severity of the disease is a marker for assessing the degree
or extent of OA lesions, especially at a certain time point [3].
Serum protein expression was increased in OA patients
[21-23]. In a large variety of ethnic groups, the study found
that the levels of hyaluronic acid were significantly higher in
males than that of females [24]. Another study, which included
291 white patients with OA of the knee, it was found a
significant increase in blood COMP levels in patients with K-L
and consistent with the patient's score [18]. In 324
postmenopausal women, the study showed that the level of II
CTX in different parts of OA was different, which suggested
that OA can be identified in different parts of the patient [25].
Deficiencies and shortcomings of this study are as follows:
firstly, the sample sizes were small, future studies should
further expand the number of osteoarthritis patients to further
study the possibility of miRNA98b as an early diagnosis of
osteoarthritis. Second, because the clinical practice of the
majority of osteoarthritis patients were receiving chemotherapy
and other treatment, whether miRNA98b expression levels
were affected by the treatment to be further explored. Thirdly,
this paper was lack of a conclusion that miRNA98bwas
regarded as a target of osteoarthritis animal model to further
verify the conclusions of this paper.

In conclusion, the project suggests that miRNA98b may be a
specific biomarker in patients with osteoarthritis in the blood
cells of patients with osteoarthritis. The level of miRNA98b
was closely related to the severity of osteoarthritis.
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