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Abstract: Objective: To investigate the efficacy of ligustrazine in the treatment of mild and moderate knee osteoar-
thritis. Methods: This prospective study recruited 69 patients with knee osteoarthritis, who were randomly divided
into a control group (n=34) and a treatment group (n=35). The patients in the control group were injected with
hyaluronic acid in their joint cavities for 6 weeks. Based on the treatment in the control group, the patients in
the treatment group took ligustrazine phosphate tablets orally for 6 weeks. The clinical efficacy and the patients’
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scores were observed before and after
they were treated. The changes in the TNF-q, IL-1, IL-6, and MMP-13 levels in the joint fluid were measured. Results:
After treatment, the efficacy of the treatment in the treatment group was better than the efficacy in the control group
(P<0.05). The patients” WOMAC scores in the treatment group were better than the patients’ scores in the control
group after they were treated, but there was no significant difference (P>0.05). The patients’ IL-1 and IL-6 levels in
the treatment group were higher than the levels in the control group (P<0.01). The incidence of adverse reactions
in the treatment group was lower than it was in the control group (P<0.05). Conclusion: Ligustrazine has a good
clinical efficacy in the treatment of mild and moderate knee osteoarthritis and can improve the condition of knee
joint activity and effectively reduce the levels of IL-1 and IL-6 in joint fluid as well as reduce the incidence of adverse
reactions, indicating that ligustrazine can be used as a safe and effective treatment.
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Introduction practice in recent years. It can relieve pain

effectively, but it has some drawbacks and

Knee joint osteoarthritis, also known as knee
osteoarthritis or knee arthropathy, is a com-
mon joint disease in elderly people. The clinical
manifestations of knee osteoarthritis are main-
ly articular cartilage degeneration and articular
cartilage injury, joint synovium inflammation,
osteoproliferation at the edge of the joint, and
reactive sclerosis of the subchondral bone,
etc., causing inconvenience to patients and
affecting their work and life [1]. Statistical data
indicate that, with the acceleration of the aging
process in China, the number of patients with
knee osteoarthritis is increasing year by year,
and the morbidity of people over 60 years old is
up by 20% [2]. Moreover, knee osteoarthritis is
increasingly being diagnosed in younger pa-
tients in recent years, so it is urgent for society
to pay much attention to it.

The intra-articular injection of hyaluronic acid is
one of the treatments for knee joint osteoar-
thritis that has been widely used in clinical

problems [3]. For example, when it is used to
treat patients with obesity or with much intra-
articular exudate, their efficacy is poor and their
long-term prognosis is unclear; moreover, they
will have some adverse reactions, such as intra-
articular calcification and swelling. Artificial
knee replacement is an effective treatment for
advanced, severe knee osteoarthritis, but it
also has some drawbacks. For instance, cost of
the surgery is high, the patients’ recovery time
is long, and the surgery involves a high risk [4].
Therefore, early prevention and treatment is
the key to controlling knee osteoarthritis.

In recent years, with the development of tradi-
tional Chinese medicine therapy, it has been
found that the combination of traditional
Chinese medicine and Western medicine has a
good preventive effect on the treatment of knee
osteoarthritis, and its clinical efficacy is good
[5]. In traditional Chinese medicine, it is be-
lieved that knee osteoarthritis is mainly affect-
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ed by the “blood stasis” in the microcirculation
in the body’s bones. The “blood stasis” leads to
venous stasis and an increase in intraosseous
pressure and exudation, as well as lesions in
the bones and cartilage. Thus, improving the
state of blood stasis in the bones is important
for delaying the degenerative changes of the
joints and cartilages [6]. Ligustrazine is a com-
ponent of Chuanxiong, which can facilitate bl-
ood circulation, remove blood stasis, eliminate
stroke, and relieve pain. It has been clinically
used to treat ischemic cerebrovascular diseas-
es, bruises, pain, and stroke, etc. [7].

In this study, the combination of the intra-artic-
ular injection of hyaluronic acid and the oral
administration of ligustrazine were used to
treat patients with knee joint osteoarthritis,
and the preventative effect and efficacy of this
combination therapy were evaluated in order to
provide clinical support data for the application
of ligustrazine in the treatment of knee os-
teoarthritis.

Materials and methods
Patients

This prospective study was approved by the
Ethics Committee of Lanzhou University Second
Hospital. All the patients signed an informed
consent form. Patients admitted from July
2013 to March 2019 were recruited and ran-
domly divided into the control group (n=34) and
the treatment group (n=35) according to the
odd-even sequence.

Diagnostic criteria: The classification criteria of
knee osteoarthritis, hand osteoarthritis, and
hip osteoarthritis issued by American College
of Rheumatology in 1995 was used [8]. The
content is: 1. Patients’ knees are very painful
most of the time over the past month; 2. A
standing weight-bearing X-ray shows joint space
narrowing and osteophytes in the edges of the
joints; 3. Laboratory tests show that the joint
fluid conforms to bone joint values; 4. Osteo-
phytes form; 5. The duration of morning stiff-
ness is less than 30 minutes; 6. Bone crepitus
can be heard when the joints activate. If a
patient conformsto 1,2 o0r 1, 3,5,6 0r 1, 4, 5,
6 he or she can be diagnosed with KOA.

Inclusion criteria: The patients were graded
according to the Western Ontario and McMaster
Universities (WOMAC) score of knee osteoar-
thritis [9]; the knee osteoarthritis was mild or
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moderate; the patients were between 40 and
70 years old; the patients didn’t have other
organ diseases; the patients didn’t take other
painkillers before they were treated; the pa-
tients were compliant and voluntarily joined in
the experiment.

Exclusion criteria: Patients who were not be-
tween 40 and 70 years old; patients who were
allergic to the drugs used in this study; preg-
nant and lactating women; patients with narrow
knee joint spaces; patients with serious compli-
cations or mental iliness.

Treatment methods

The patients in the control group were injected
with hyaluronic acid in their joint cavities. The
specific steps were: The patients stopped tak-
ing other drugs when they were treated. They
assumed a supine position and bent their
knees at 90°. Their skin was disinfected and
their lateral knee eyes under the patella were
punctured. Then 2 mL of medical sodium hyal-
uronate gel was injected into lateral knee eyes
(Shandong Freda Pharmaceutical Co., Ltd.).
After this, the patients would bend and stretch
their joints moderately several times to make
the medical sodium hyaluronate gel spread
evenly on the surfaces of the cartilage in the
joint cavity. The patients’ knees were injected
with medical sodium hyaluronate gel once a
week, and they were treated for 6 weeks
continuously.

Based on the treatment in the control group,
the patients in the treatment group took ligust-
razine phosphate tablets orally (Livzon Group
Limin Pharmaceutical Factory), twice a day,
with one tablet each time for 6 weeks con-
tinuously.

Outcomes

Before and after the treatment, the clinical effi-
cacy, the WOMAC scores, and the adverse reac-
tions of the patients in two groups were
observed. Their joint fluid was collected by con-
ventional knee paracentesis, and then the joint
fluid was centrifuged to collect the supernatant
Kin order to determine the changes in the levels
of TNF-a, IL-1, IL-6, and MMP-13 in the joint
fluid using an enzyme-linked immunosorbent
assay (ELISA). The experimental procedures
were carried out in strict accordance with the
kits’ instructions (Beyotime Biotechnology Co.,
Ltd., China). The measurements were carried
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Table 1. Comparison of the general data between the two symptoms disappeared, and they
groups could basically work or join in activi-
5 Treatment Control s o jties, and their curative effect index
roup group (n=35) group (n=34) 7X7/ improved by more than 90%;
Gender Markedly effective: the patients’
18 w00 0e0 O actiiios were sight
Female 1 1 0013 0.91 ly affected, 70%< curative effect
Number of knees 49 47 improvement index <90%; Effective:
Age (years) 41-66 44-70 0.651 0.517 the patients’ clinical symptoms
AVerage age (years) 47.3+12.8 49.1+14.3 0.551 0.583 “‘nproved7 but the clinical Sympto_
K-L classification -0.440 0.67 ms had some impacts on their daily
0 4 3 life, 30%< curative effect improve-
I 21 20 ment index <70%; Ineffective: the
I 16 14 patients’ main clinical symptoms
m 8 10 didn’t improve or were even aggra-
vated, curative effect improvement
index <30% [10]. Clinical effective-
Table 2. Comparison of clinical efficacy be- ness = (the number of recovery cases + mark-
tween the two groups (n, %) edly effective cases + effective cases)/total
Group Treatment group Control group number of cases * 100%.
Number of knees 49 4 Statistical methods
Recovery 9 7
Markedly effective 25 22 All data were analyzed and processed using
Effective 14 10 SPSS 17.0. The count data (n, %) were analyzed
Ineffective 1 8 using a chi-squared test, and the ranked data
Total effective rate 97.96%" 82.98% were analyzed using a rank sum test. A

Note: Compared with the control group, “P<0.05.

efficiency (%)

treatment group control group

Figure 1. Comparison of clinical efficacy between
the two groups. Compared with the control group,
“P<0.05.

out using a multi-function microplate reader
(Bio-tek, USA).

The criteria of efficacy evaluation

Curative effect index = (pre-treatment score -

post-treatment score)/pre-treatment score *
100%. Recovery: Most of the patients’ clinical
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Kolmogorov test was used to carry out a nor-
mality test for the measurement data, and the
data in the normal distribution were expressed
as the mean value * standard deviation (X +
sd); the comparison between two groups was
performed by an independent t-test. P<0.05
indicated that the differences were statistically
significant.

Results
General clinical data

The patients in the two groups did not receive
other drug treatments for two months before
they were treated. Their disease courses were
similar, and there were no patients who drank
alcohol. There were no significant differences
in the clinical data between the two groups
(P>0.05, Table 1).

The combination treatment has a better clini-
cal efficacy

The treatments’ clinical efficacy in the two gr-
oups were observed and recorded for 6 weeks
after the treatment. The clinical effective rate
of the patients in the treatment group was sig-
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Table 3. Comparison of the WOMAC scores before and after

treatment between the two groups

The changes in the TNF-a, IL-1, IL-6,
and MMP-13 levels in the joint fluid

Number of WOMAC score WOMAC score

In knee osteoarthritis, inflammatory

Group knees before treatment after treatment
Treatment group 49 17.35+2.01

Control group 47 17.01+£3.23

t 0.622

P 0.536

6.88+1.26"
7.29+1.91%
1.246

0.216 were determined (Tables 4-7). The

factors are important mediators in
pathogenetic processes. In this stu-
dy, the levels of several important
inflammatory factors in joint fluid

Note: Compared with before treatment, #*P<0.01. WOMAC, Western On-

tario and McMaster Universities Osteoarthritis Index.
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Figure 2. Comparison of the WOMAC scores before
and after treatment between the two groups. Com-
pared with before treatment, ““P<0.01. WOMAC,
Western Ontario and McMaster Universities Osteoar-
thritis Index.

nificantly higher than the rate in the control
group (97.96% vs. 82.98%, P=0.03, Table 2
and Figure 1).

WOMAC score

Before treatment, the WOMAC scores of the
patients in the treatment group were similar
with those in the control group (17.35+2.01 vs.
17.01+3.23, P>0.05). After the treatment, the
WOMAC scores of the patients in both groups
were significantly decreased (6.88+1.26 vs.
7.29+1.91), and were clearly lower than they
were before the treatment (both P<0.01).
Moreover, the comparisons between the gro-
ups showed that the scores of the patients in
the treatment group were lower than those
of the patients in the control group after they
were treated, but the differences were not sta-
tistically significant (P>0.05, Table 3 and Figure
2).
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results showed that before the treat-
ment, there were no significant differ-
ences in the TNF-a, IL-1, IL-6, and
MMP-13 levels in the joint fluid of the patients
in the two groups (all P>0.05). The levels of
TNF-q, IL-1, IL-6, and MMP-13 in the joint fluid
of the patients in the two groups decreased
after they were treated. The improvement in the
IL-1 and IL-6 levels of the patients in the treat-
ment group was better than it was in the con-
trol group (both P<0.01). Moreover, the levels of
TNF-a and MMP-13 in the treatment group
were also lower than they were in the control
group, but the differences were not statistically
significant (P>0.05). These results suggested
that the interventional treatment of ligustrazine
has a good effect on controlling inflammation.

The combination treatment has less adverse
reactions

Adverse reactions of the patients in two groups
were observed after treatment (Figure 3). In the
control group, 5 patients had joint stimulation,
3 patients had joint swelling, so the incidence
of adverse reactions was 17.02%. There was
only 1 patient who had joint stimulation in the
treatment group, so the incidence of adverse
reactions was 2.04%, which was significantly
lower than the rate of the control group
(P=0.03).

Discussion

Knee osteoarthritis is a degenerative lesion,
mainly characterized by an injury of the articu-
lar cartilage, which can progress to a degenera-
tive bone joint lesion. Chronic inflammation
can be seen in diseased joints due to osteo-
phytes. As diseased joints lack lubrication, the
immune barrier of the surface cartilage is
weakened. The external force induces further
injury of the cartilage surface. After the carti-
lage is injured, it is difficult to cure and easy
to relapse, which aggravates the loss of the
joints” movement capacity [11]. The main clini-
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Table 4. Comparison of TNF-a content in joint fluid between the

two groups (X * sd, pg/mL)

tis are verified and updated
regularly.

Group Number of knees Before treatment After treatment .
In knee osteoarthritis, the co-
Treatment group 49 457.11+35.43 431.42+21.83% .
» mmon inflammatory factors
Control group 47 460.72+32.67 433.15+27.78 are IL-1, IL-6, and TNF-c, which
t 0.518 0.340 are important mediators in
P 0.605 0.735 the pathogenetic process. The

Note: Compared with before treatment, #*P<0.01.

Table 5. Comparison of the IL-1 content in the joint fluid between

the two groups (X + sd, pg/mL)

inflammatory factors can eff-
ectively inhibit the synthesis
and secretion of cartilage Il
collagen and proteoglycans
and aggravate the deteriora-

Group Number of knees Before treatment

After treatment

tion of osteoarthritis. IL-1 can

Treatment group 49

Control group 47 246.22+12.56
t 0.618
P 0.538

244,73+11.03 230.77+12.24%*"
240.28+10.65"

facilitate the synthesis of col-
lagenase and inhibit the for-
4.054 mation of Il collagen fibers,
0.000 but they facilitate the synthe-

Note: Compared with before treatment, #P<0.05; compared with control group,

P<0.01.

Table 6. Comparison of the IL-6 content in the joint fluid between

the two groups (X + sd, pg/mL)

sis of | collagen and Il colla-
gen as well as change the bio-
logical characteristics of carti-
lages [15]. IL-6 can induce the
synthesis and secretion of
immunoglobulins and facili-

Group Number of knees Before treatment  After treatment tate the functions of IL-1 [16].
Treatment group 49 103.85+5.01 91.17+5.22#*~ TNF-a can block the repair of
Control group 47 102.91+4.78 95.63+5.03* injured articular cartilages.
t 0.939 4.260 MMP-13 can degrade proteo-
p 0.349 0.000 glycan, which is an important

Note: Compared with before treatment, #P<0.01; compared with control group,

“P<0.01.

Table 7. Comparison of the MMP-13 content in the joint fluid be-

tween the two groups (X * sd, pg/mL)

component in cartilages, and
it can facilitate the patholo-
gical degradation of collagen
[17]. Therefore, indicators su-
ch as IL-1, IL-6, TNF-a, and
MMP-13 in joint fluid can be

Group Number of knees Before treatment  After treatment the first to indicate the occur-
Treatment group 49 94.92+8.32 71.91+7.73% rence of the inflammation of
Control group 47 95.03+8.55 72.32+7.01% articular cartilages and the
t 0.064 0.272 degenerative process of the
P 0.949 0.786 cartilage.

Note: Compared with before treatment, #P<0.05.

cal manifestations of knee osteoarthritis are
knee joint pain, increased flexion pain, etc.
Also, it is hard to stand and walk after being
sedentary, which directly affects patients’ life
and work [12]. At present, it is believed that
osteoarthritis and cartilage injury are caused
by the abnormal expression and regulation of
biological enzymes and inflammatory factors
that are produced in the degenerative process
of cartilage [13, 14]. Therefore, targeted treat-
ment plans and strategies for knee osteoarthri-
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The injection of hyaluronic

acid is one of the treatments
commonly used to treat knee osteoarthritis. It
can quickly relieve the pain and protect the car-
tilage. However, the duration of its efficacy is
short, and it can't be used with patients in a
deteriorated condition. At present, many stud-
ies have reported the injection of traditional
Chinese medicine into the joint cavity to treat
knee osteoarthritis, which has some clinical
efficacy. However, this treatment has some
drawbacks; for example, it easily leads to exces-
sive ethanol residues and excessive tannin
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Figure 3. Comparison of the incidence of adverse
reactions between the two groups. Compared with
before treatment, “P<0.05.

residues. Moreover, the composition of the tra-
ditional Chinese medicine injection is complex.
In some cases, patients have adverse compli-
cations such as joint stimulation, which limits
the clinical application of injection medicines
[18].

In traditional Chinese medicine, it is believed
that knee osteoarthritis belongs to the catego-
ry of blood stasis, which is mainly manifested
as a meridian block and poor blood circulation.
In this study, the patients were treated with an
injection of hyaluronic acid in the joint cavity
and the oral administration of ligustrazine.
Ligustrazine is an effective component of Ch-
uanxiong, which can facilitate blood circulation,
remove blood stasis, increase energy, and
relieve pain. A large number of studies show
that ligustrazine can effectively expand the cor-
onary artery and increase blood flow as well as
improve the deformation ability of red blood
cells. Also, it can facilitate the microcirculation
in bones and reduce intraosseous pressure as
well as improve the nutrient transmission in
cartilages [19, 20]. The results of this study
also showed that the efficacy of the injection of
hyaluronic acid in the joint cavity combined with
ligustrazine was remarkable, and the safety of
the combination treatment is higher. Addi-
tionally, the combination therapy could allevi-
ate the inflammatory response caused by carti-
lage injury. In a study by Yu et al., it was found
that ligustrazine can protect chondrocytes
against IL-1, and ligustrazine can be used as a
therapeutic agent of osteoarthritis [21]. In a
study Zhang, it was also found that prolonging
the administration of ligustrazine can improve
joint lesions and reduce the consumption of

13678

proteoglycans, and the efficacy is good [22].
Therefore, it can be concluded that ligustrazine
is effective in the treatment of knee osteoar-
thritis, and that it is safe and is worthy of being
used in clinical practice.

In summary, ligustrazine has a good clinical
efficacy in the treatment of knee osteoarthritis
with blood stasis and obstruction, and it can
improve patients’ clinical symptoms. However,
studies documenting the drug’s long-term effi-
cacy to verify this conclusion are still needed.
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