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Effects of glucosamine hydrochloride combined with non-steroidal
anti-inflammatory drugs on symptoms and HSS scores in patients
with knee osteoarthritis
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Abstract: To investigate the effects of glucosamine hydrochloride combined with non-steroidal anti-inflammatory drugs
on symptoms and HSS scores in patients with knee osteoarthritis (KOA). Totally 80 cases of patients with KOA admitted
to Cangzhou Hospital of integrated TCM-WM from February 2016 to December 2019 were selected and divided into the
Control Group and Observation Group by Random Number Table Method, with 40 cases in each group. After treatment,
the Observation Group tends to have lower VAS scores and WOMAC scores than the Control Group (P<0.05). The
Observation Group tends to perform better than the Control Group on symptom improvement rate and HSS scores
(P<0.05). The expression levels of related inflammatory factors and matrix metalloproteinase (MMPs) are similar before
and after treatment in the Control Group (P>0.05). The expression levels of related inflammatory factors and MMPs get
lower after treatment in the Observation Group (P<0.05). The evaluation indexes and total scores of the Observation
Group are better than those of the Control Group (P<0.05). Glucosamine hydrochloride combined with non-steroidal
anti-inflammatory drugs treatment could decrease the expression levels of inflammatory cytokines, relieve knee pain and

arthritis symptoms, improve knee function and improve the HSS scores in patients with KOA.
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INTRODUCTION

Knee osteoarthritis (KOA) is an important component in
orthopedic diseases, but the pathogenesis remains unclear.
Evidence suggests that the degenerative disease of
articular cartilage and synovium and imbalance of
cartilage matrix synthesis and catabolism play a key role.
Its clinical manifestations include knee pain, stiffness,
swelling, limited activity, and impaired muscle strength
(Cantrell et al., 2020). At present, the main purpose of the
treatment is to relieve symptoms and improve knee
function (Ishii et al., 2020). Intraarticular hyaluronic acid
(HA) injection has been demonstrated effective to relieve
pain and improve joint dysfunction and is widely used in
KOA (Alekseeva et al., 2020). But it is limited in the
widespread use of KOA that it cannot promote the
regeneration of damaged cartilage. Non-steroidal anti-
inflammatory drugs are the first-line treatments for knee
arthritis and have significant effects on relieving joint
pain and swelling. Glucosamine hydrochloride is a
glycoprotein that can stimulate chondrocytes to produce a
normal multimeric structure, which can protect
chondrocytes (Gregori et al., 2018). This study, therefore,
sets out to assess the effect of glucosamine hydrochloride
combined with non-steroidal anti-inflammatory drugs and
investigate the effect of the symptoms of knee joint and
arthritis and HSS scores.
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MATERIALS AND METHODS

General materials

Totally 80 cases of patients with knee osteoarthritis
admitted to Cangzhou Hospital of Integrated TCM-WM
from February 2016 to December 2019 were selected as
subjects. Inclusion Criteria: a) Diagnosed with KOA
(Shresher et al, 2019); b) Radiological degree >II
according to the Kellgren-Lawrence scale; c¢) The
symptoms of knee pain and/or swelling are not
significantly improved after more than half a year of
conservative treatment; d) Learn about the study and sign
the informed consent. Exclusion Criteria: a) With severe
cardiovascular disease; b) With serious knee injury; c)
With rheumatoid arthritis, gout, liver and kidney diseases,
diabetes, immune system diseases, tumors, etc.; d) With a
history of open knee surgery; e) Have received other
relevant  treatments  (intraperitoneal injection  of
glucocorticoids, ozone, anesthesia, etc.) within a year. All
patients were divided into the Control Group and the
Observation Group by random number table method, with
40 cases in each group. No statistical significance was
observed in the general information of the two groups
(P>0.05) (table 1).

Methods

Control Group

Took a non-steroidal anti-inflammatory drug, loxoprofen
sodium (Shanghai Daiichi Sankyo Pharmaceutical, SFDA
approval no: H20030769) orally, 60mg each time, 3 times
a day.
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Observation Group

Observational  group  was  given  glucosamine
hydrochloride capsules (Zhejiang Chengyi
Pharmaceutical, SFDA approval No. H20060748) basis
on the control group, 0.24g each time, 2 times a day.
Weeks were considered a course of treatment and both
groups were treated with 2 consecutive courses of
treatment.

Observation indicators

All patients were followed up for 3 months after treatment
and the following outcomes are assessed. a) VAS
(Higuchi et al., 2020). The visual Analogue Scale (VAS)
is used to determine the pain intensity experienced by
individuals. It includes 10 scales, “0” means “no pain,”
and “10” means “the worst imaginable pain.” b) WOMAC
(Leoni et al., 2020). The Western Ontario and McMaster
Universities  Arthritis  Index (WOMAC) is a
multidimensional measure of pain, stiffness and physical
functional disability, the higher the scores, the more
severe the disease. c) Clinical curative effect. Markedly
effective, symptoms disappear with normal joint activity;
Effective, symptoms progresses with basically joint
movement, accompanied by mild limitation; Ineffective,

symptoms and joint motion are not significantly improved.

(markedly effectiveteftective)
Total

Total efficient = 100%

d) Related factors in peripheral blood. The serum
concentrations of IL-1, IL-6, TNF-o, MMP-13, and
MMP-9 are detected by enzyme-linked immunosorbent
assay prior to treatment and 3 months after treatment. e)
HSS (Wang et al., 2019). Hospital Special Surgery knee
score (HSS) is used to evaluate knee function. The full
score is 100, including pain (30 points), function (22
points), mobility (18 points), muscle strength (10 points),
stability (10 points) and flexion deformity (10 points).
The higher the score is, the better the function of the knee
joint is.
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Fig. 1: VAS scores
**P<0.01: compared with the Control Group.

Ethical approval
The study was approved by the Ethics Committee of
Cangzhou  Hospital of integrated TCM-WM,

No0.2015093578, and was conducted in accordance with
the Declaration of Helsinki. Written informed consent
was obtained from patients involved in the study.

STATISTICAL ANALYSIS

All analyses are carried out using SPSS, version 20.
Enumeration data is expressed as mean z+standard
deviation (mean £SD) and tested by t test. Qualitative
data is expressed as a percentage (%) and tested by the y2
test. Differences are considered significant at P<0.05.

RESULTS

Comparison of VAS scores

The comparison of VAS scores was shown in fig. 1.
Before treatment, the VAS scores of the two groups were
comparable with no significant difference (P>0.05), while
3 months after treatment, the VAS scores were decreased
in all groups and lower in the Observation Group
(P<0.05).

Comparison of WOMAC scores

The comparison of WOMAC scores was shown in fig. 2.
Before treatment, the difference between the two groups
in WOMAC scores was not significant (P>0.05). While 3
months after treatment, the WOMAC scores were
decreased in all groups and lower in the Observation
Group (P<0.05).
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Fig. 2: WOMAC scores
**P<0.01: compared with the Control Group

Comparison of arthritis symptoms

The Observation Group yielded a higher improvement
rate of arthritis symptoms at 3 months after treatment
when compared with the Control Group (table 2).

Comparison of arthritis related factors

Before treatment, the serum levels of IL-1f3, IL-6, TNF-a,
MMP-9 and MMP-13 were comparable between the two
groups (P>0.05). While 3 months after treatment, all
those factors were lower in Observation Group than
before treatment and Control Group (P<0.05) (tables 3
and 4).
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Table 1: General Information

Feng Wang et al

Gend % = . _
Male eneer S ollemale age (¥ +£s, year) Duration (¥+s, year)
Observation Group (n=40) 21 (52.50) 19 (47.50) 59.23+3.96 3.29+1.12
Control Group (n=40) 20 (50.00) 20 (50.00) 58.86+4.12 3.52+0.96
Y/t 0.050 0.0394 0.9861
P 0.500 0.969 0.327
Table 2: Arthritis symptoms (n, %)
Special Effect Valid Invalid Total Efficient
Observation Group (n=40) 15 (37.50) 21(52.50) 4 (10.00) 36(90.00)
Control Group (n=40) 9 (22.50) 19 (47.50) 12 (30.00) 28(70.00)
xz 5.000
P 0.024
Table 3: Inflammation-Related Factors (¥ +s, ng/L)
IL-1B 1L-6 TNF-a
before after before after before after
treatment treatment treatment treatment treatment treatment
Obserzszzg)(}m“p 25.56+8.02 | 13.75£6.53* | 35.88+846 | 14.89+7.64* | 4037951 | 21.75+8.62*
Con(t;‘;ﬁ;oup 25.78+736 | 25.53+7.94 | 36.57+826 | 35.838.74 | 39.57+8.72 | 38.35+9.26
t 0.1278 7.247 0.3691 11.41 0.3921 8.299
P 0.899 <0.001 0.713 <0.001 0.696 <0.001

*P<0.05 compared with before treatment

Comparison of HSS scores

Before treatment, the difference between the two groups
in HSS scores was not significant (P>0.05). While 3
months after treatment, higher scores were observed in all
groups and significantly higher HSS scores in the
Observation Group when compared with the Control
Group (P<0.05) (table 5).

DISCUSSION

Clinically, trauma, and knee degenerative diseases, are
considered the common causes of KOA, which can cause
pain, knee swelling, mobility and many other adverse
symptoms (Sgroi et al., 2020). It is now well established
that HA can reduce the friction between the synovial
membrane and the joint, delay the progression of synovial
inflammation, which is conducive to promoting the
synovial softening and healing (Zhuang et al., 2018).
Extensive research has shown that most patients with
KOA cannot repair themselves and it is difficult to repair
the damaged cartilage themselves (Ha et al., 2019). Non-
steroidal anti-inflammatory drugs are anti-inflammatory,
antipyretic and analgesic drugs that do not contain
glucocorticoids. They are mainly used in the treatment of
osteoarthritis (Sun et al., 2020). The mechanism of action
is to inhibit the synthesis of prostaglandins in the body,
playing an analgesic and anti-inflammatory effect (Blanco
et al., 2019). Glucosamine is a compound widely found in

nature. One hydroxyl group of glucose is replaced by one
amino group (Jevsevar et al, 2018). Glucosamine
hydrochloride can be hydrolyzed into amino
monosaccharides, which promote the production of
proteoglycans and proteoglycans in articular cartilage and
inhibits the production of superoxide free radicals,
promoting the repair of cartilage cells and the formation
of cartilage matrix and preventing the further
development of knee osteoarthritis (Armagan et al.,
2015) .

Previous studies have established that the peptide growth
factors could regulate the synthesis and catabolism of
cartilage (Zanotto et al., 2019). Keeping the dynamic
balance of the number of decomposable and syngenetic
cytokines in vivo could maintain the balance of articular
cartilage matrix synthesis and decomposition. As
decomposed cytokines, IL-6, IL-1, and TNF-a are
involved in the pathogenesis of KOA and are closely
related to the degradation of intraarticular cartilage matrix,
synovial inflammatory lesions ,and interference of
chondrocyte function in osteoarthritis (Yamada et al.,
2021). By decomposing the extracellular matrix of
articular cartilage, MMPs could cause articular cartilage
to well, reduce immunity to the outside world and then
lead to further damage to articular cartilage (Pajak et al.,
2017). In the early stage of KOA, the difference in the
number of decomposed and synthetic cytokines is very
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Table 4: Concentration of MMPs (¥ +s, ng/L)

MMP-9 MMP-13
before treatment after treatment before treatment after treatment
Observation Group (n=40) 875.62+91.88 582.67+£78.36* 852.34+92.56 550.37+£84.65%*
Control Group (n=40) 865.24+83.49 875.62+91.88 842.68+88.71 853.46+96.42
t 0.5288 13.52 0.4765 14.94
P 0.598 <0.001 0.635 <0.001
*P<0.05 compared with before treatment
Table 5: HSS scores
Pain Function | Mobility Sl,\é 2;;1:}:1 Stability D?g;ﬁﬁy Total
. before 115 4349 32| 8.1242.43 | 4.53+1.26 | 3.75+1.06 |3.24=1.15| 4.2120.89 |37.52+2.84
Observation Group| treatment
(n=40) after
21.95+1.76*15.83+1.84*11.35+1.46% 8.24+1.41* [8.02+0.86* 8.13+0.75* (72.63+4.67*
treatment
— before 1) 6742.06| 8.41£1.96 | 4.75+1.39 | 3.82+1.35 |3.48£1.07| 4.06£0.78 |38.36+2.68
servation Group| treatment
(n=40) AfS g 3121.84%12.6741.654 7.1341.24% | 5.6741.28% [5.47+0.95% 5.8740.69% |57.39+4.28
treatment |15 . . . . . ) . . . ) . . .
t pefore 0.4906 0.5875 0.7417 0.2579 0.9663 0.8016 1.361
P pefore 0.626 0.558 0.460 0.797 0.337 0.425 0.178
t after 9.041 8.087 13.93 8.535 12.59 14.03 15.22
P afer <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

*P<0.05 compared with before treatment

small. If not timely diagnosed and treated, it will come to
the middle and late stage, causing degeneration of
articular cartilage cells, making decomposed cytokines
like IL-1, IL-6,and TNF-o excessively expressed,
inducing the synthesis of proteoglycan. This will
eventually lead to inhibition of proteoglycan synthesis
and chondrocyte division. The pathologically high
expression of decomposing cytokines, such as IL-1 and
IL-6, would stimulate the over-expression of MMPs,
aggravate the imbalance between the synthesis and
degradation of extracellular matrix and increase the extent
of cartilage damage (Nees et al., 2019). In addition, TNF-
a also can stimulate the cartilage cells to produce toxic
NO, causing cellular damage (Li et al., 2020). Then, IL-1,
IL-6, and TNF-a could aggravate the immune reaction as
inflammatory factors (Denstaedt et al., 2020). To sum up,
if not diagnosed and treated timely, KOA will come to the
middle and late stage, increasing the pathologic secretion
of decomposing cytokines, causing the imbalance of
MMPs secretion. This is the key link in the development
of KOA.

The results showed that after treatment, the VAS scores
and WOMAC of the Observation Group were lower than
those of the Control Group and the symptom
improvement degree and HSS scores of the Observation
Group were better than those of the Control Group,
significant differences were recorded (P<0.05). Compared
with HA treatment, PRP treatment can better relieve

patients' pain, joint disorders and other symptoms,
facilitate the recovery of patients' joint function and
provide a more satisfactory therapeutic effect. This study
reported significantly lower levels in the expression of IL-
1, IL-6, and TNF-o of KOA patients after PRP treatment.
It indicated that the injection of PRP could significantly
reduce serum inflammatory factors IL-1, IL-6 and TNF-a
expression levels, reduce the secretion of MMP-9, MMP-
13 ,and reduce inflammation. Thus, the function of the
knee joint can be effectively improved. HA can relieve the
pain and inflammation of KOA, but cannot improve the
degeneration and injury of articular cartilage.

CONCLUSION

Taken together, these results suggest that glucosamine
hydrochloride combined with non-steroidal anti-
inflammatory drugs treatment could decrease the
expression level of inflammatory cytokines, relieves knee
pain and arthritis symptoms, improve knee function and
improve the HSS scores in patients with knee
osteoarthritis. The findings of this study have several
important implications for future practice.

REFERENCES
Alekseeva LI, Kashevarova NG, Taskina EA, Sharapova

EP, Anikin SG, Strebkova EA and Lila AM (2020). The
efficacy and safety of intra-articular application of a

1340

Pak. J. Pharm. Sci., Vol.36, No.4(Special), July 2023, pp.1337-1341



combination of sodium hyaluronate and chondroitin
sulfate for osteoarthritis of the knee: A multicenter
prospective study. Ter Arkh, 92(5): 46-54.

Armagan O, Yilmazer S, Calisir C, Ozgen M, Tascioglu F,
Oner S and Akcar N (2015). Comparison of the
symptomatic and chondroprotective effects of
glucosamine sulphate and exercise treatments in
patients with knee osteoarthritis. J. Back Musculoskelet.
Rehabil., 28(2): 287-293.

Blanco FJ, Camacho-Encina M, Gonzalez-Rodriguez L,
Rego-Pérez 1, Mateos J, Fernandez-Puente P and
Calamia V (2019). Predictive modeling of therapeutic
response to chondroitin sulfate/glucosamine
hydrochloride in knee osteoarthritis. Ther Adv Chronic
Dis, 10: 2040622319870013.

Cantrell WA, Colak C, Obuchowski NA, Spindler KP,
Jones MH and Subhas N (2020). Radiographic
evaluation of knee osteoarthritis in predicting outcomes
after arthroscopic partial meniscectomy. Knee, 27(4):
1238-1247.

Denstaedt SJ, Spencer-Segal JL, Newstead M, Laborc K,
Zeng X, Standiford TJ and Singer BH (2020).
Persistent neuroinflammation and brain-specific
immune priming in a novel survival model of murine
pneumosepsis. Shock, 54(1): 78-86.

Gregori D, Giacovelli G, Minto C, Barbetta B, Gualtieri F,
Azzolina D and Rovati LC (2018). Association of
pharmacological treatments with long-term pain
control in patients with knee osteoarthritis: A
systematic review and meta-analysis. JAMA, 320(24):
2564-2579.

Ha CW, Park YB, Kim SH and Lee HJ (2019). Intra-
articular mesenchymal stem cells in osteoarthritis of
the knee: a systematic review of clinical outcomes and
evidence of cartilage repair. Arthroscopy, 35(1): 277-
288.e272.

Higuchi J, Yamagami R, Matsumoto T, Terao T, Inoue K,
Tsuji S and Saito T (2020). Associations of clinical
outcomes and MRI findings in intra-articular
administration of autologous adipose-derived stem
cells for knee osteoarthritis. Regen Ther, 14: 332-340.

Ishii Y, Nakashima Y, Ishikawa M, Sunagawa T, Okada K,
Takagi K and Adachi N (2020). Dynamic
ultrasonography of the medial meniscus during
walking in knee osteoarthritis. Knee, 27(4): 1256-1262.

Jevsevar DS, Shores PB, Mullen K, Schulte DM, Brown
GA and Cummins DS (2018). Mixed treatment
comparisons for nonsurgical treatment of knee
osteoarthritis: A network meta-analysis. J. Am. Acad.
Orthop. Surg., 26(9): 325-336.

Leoni MLG, Schatman ME, Demartini L, Lo Bianco G
and Terranova G (2020). Genicular nerve pulsed dose
radiofrequency (PDRF) compared to intra-articular and

Feng Wang et al

genicular nerve PDRF in knee osteoarthritis pain: A
propensity score-matched analysis. J. Pain Res., 13:
1315-1321.

Li J, Shao Q, Zhu X and Sun G (2020). Efficacy of
autologous bone marrow mesenchymal stem cells in
the treatment of knee osteoarthritis and their effects on
the expression of serum TNF-a and IL-6. J.
Musculoskelet. Neuronal. Interact., 20(1): 128-135.

Nees TA, Rosshirt N, Zhang JA, Reiner T, Sorbi R, Tripel
E and Moradi B (2019). Synovial -cytokines
significantly correlate with osteoarthritis-related knee
pain and disability: Inflammatory mediators of
potential clinical relevance. J. Clin. Med., 8(9): 1343.

Pajak A, Kostrzewa M, Malek N, Korostynski M and
Starowicz K  (2017). Expression of matrix
metalloproteinases ~ and  components  of  the
endocannabinoid system in the knee joint are
associated with biphasic pain progression in a rat
model of osteoarthritis. J. Pain Res., 10: 1973-1989.

Sgroi M, Gninka J, Fuchs M, Seitz AM, Reichel H and
Kappe T (2020). Chondral lesions at the medial
femoral condyle, meniscal degeneration, anterior
cruciate ligament insufficiency and lateral meniscal
tears impair the middle-term results after arthroscopic
partial meniscectomy. Knee Surg. Sports Traumatol.
Arthrosc., 28(11): 3488-3496.

Shresher NM, Mohamed AE and Elshahaly MH (2019).
Performance of 2016 revised fibromyalgia diagnostic
criteria in patients with rheumatoid arthritis. Rheumatol.
Int., 39(10): 1703-1710.

Sun Y, Wang C and Gong C (2020). Repairing effects of
glucosamine sulfate in combination with etoricoxib on
articular cartilages of patients with knee osteoarthritis.
J. Orthop. Surg. Res., 15(1): 150.

Wang F, Xue H, Ma T, Wen T, Yang T, Xue L and Tu Y
(2019). Short-term effectiveness of unicompartmental
knee arthroplasty for knee osteoarthritis in super-age
patients. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi,
33(8): 947-952.

Yamada EF, Dos Santos Stein C, Moresco RN, Bobinski F,
Palandi J, Fernandes PF and da Silva MD (2021).
Photobiomodulation and Sida tuberculata combination
declines the inflammation's markers in knee-induced
osteoarthritis. Lasers Med. Sci., 37(1): 193-204.

Zanotto G, Liebesny P, Barrett M, Zlotnick H, Grodzinsky
A and Frisbie D (2019). Trypsin pre-treatment
combined with growth factor functionalized self-
assembling peptide hydrogel improves cartilage repair
in rabbit model. J. Orthop. Res., 37(11): 2307-2315.

Zhuang SQ, Zhuang KZ, Zhang LM and Zhang XL
(2018). Treatment of knee osteoarthritis with
acupuncture plus intra-articular injection of sodium
hyaluronate. Zhen Ci Yan Jiu, 43(5): 326-329.

Pak. J. Pharm. Sci., Vol.36, No.4(Special), July 2023, pp.1337-1341

1341



