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ABSTRACT
Osteoarthritis (OA) is a wear and tear disease which include loss of cartilage. OA is an inflammatory disease
of synovium. It is a chronic musculoskeletal disease. Inflammatory mediators such as cytokines and chemokines
play a vital role in the progression of disease. OA is a condition which considered pain, disability and loss of function.
It is functional as well as structural failure of synovial joints. It is considered as degenerative joint disorder. The
major risk factor includes gender, age and obesity. Osteoarthritis is treat by the multidisciplinary approach. This
review include epidemiology, pathophysiology and current concept of treatment. The nonpharmacological
approaches such as exercise and weight loss are helpful in reducing the symptoms of osteoarthritis.

KEY WORDS: Osteoarthritis, Synovitis, Hyaluronic acid and cytokines.

1. INTRODUCTION

The disorder which affect joint is called as arthritis. Arthritis is a term used for inflammation of joints, which
cause pain and stiffness. It can worsen with age. The causes depend on the type of arthritis. The causes of arthritis
involve misdirected immune system (in RA and systemic lupus erythematosus), metabolic
abnormalities (In gout and pseudo gout), hereditary factors and injury (leading to osteoarthritis).
Osteoarthritis: Osteoarthritis is the most popular type of arthritis (Wieland, 2005). It is a degenerative disease due
to excessive mechanical load on joints (Pedro Morouco, 2019). The joints which bear the most of the weight of body
is affected by osteoarthritis such as hip, knee, vertebra and hand (Melainie Cameron Sigrun Chrubasik, 2013), itis a
disease of cartilage in which interleukin play an important role. Interleukin induce synovial cell to synthesize MMPs.
MMPs (Matrix metallo proteinases) are the primary enzymes responsible for the degradation of articular cartilage
(Berenbaum, 2013). Female gender, Age and Obesity are the main risk factor for OA (Rouhin Sen, 2018).
Epidemiology: It is the commonest cause of disability including 30.8 million cases (Cisternas, 2015). OA is the
fifth leading cause of disability worldwide (Murray, 2012). About 3.3% to 3.6% of world population is affected by
OA. In US, OA economically stand on second position where people spend $80 billion with 1 million hospitalizations
for OA according to the survey in 2014. It was estimated that prevalence rate reach upto 25% till 2030 (Bove, 2003).
Symptoms: Symptoms of RA include (Hootman, 2006), Pain, Stiffness, Swelling, Degradation of articular cartilage,
Synovitis.
Pathophysiology (Mobasheri, 2016): Cytokines and nitric oxide play an important role in the cartilage destruction.
Cytokines target chondrocytes and syniviocytes to enhance the activity of degradative enzyme and suppress the
synthesis of collagen. Cartilage injury leads to the damage of collagen matrix, cause chondrocytes to proliferate and
produce clusters. Hypertrophic chondrocyte promote cartilage outgrowths which form osteophytes. Chondrocytes
undergo apoptosis because of damaged collagen matrix. Improperly mineralized collagen leads to bone thickening

(Mary, 2011).
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Figure.1l. Pathophysiology of Osteoarthritis
Diagnosis: In the synovial fluid, WBC count should be <2000/uL for the diagnosis of OA. The affected joint show
cysts, marginal osteophytes and subchondral sclerosis in X-Ray (Rouhin Sen, 2018).
Biomarkers in Osteoarthritis: Generally biomarkers are endogenous molecule that show the particular pathological
process.
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S.No. Biomarker Disease Process Source
1. Collagen Il c-telopeptides (CTX-II) Cartilage Degradation | Urine

Collagen 1l collagenase generated cleavage | Cartilage Degradation | Urine, serum, synovial fluid

2. products (C2C, C1, 2C)

3. Collagen Il propeptides Collagen Il Synthesis | Serum, synovial fluid
4, Cartilage oligomeric matrix protein (COMP) Cartilage Turnover Serum, Synovial fluid
5. C-reactive protein Synovitis Serum

6. Hyaluronan Synovitis Serum, synovial fluid
7. Osteocalcin, bone sialoprotein Bone remodeling Serum

Herbal Treatments in Osteoarthritis:

Withania somnifera: Withanolides is the active chemical constituent of withania sonifera, used in the treatment of
osteoarthritis to suppress oxidative stress and inflammation. It suppress the proinflammatory cytokinine including
TNF-a and IL-6. Begum et al first time evaluate the therapeutic activity of withania somnifera in arthritis.
Curcuma longa: The active constituent of curcuma longa is curcumin, which is yellow coloured phenolic compound.
In Ayurveda, curcumin is documented as anti-inflammatory agent. Curcumin inhibit the upregulation of MMPs,
which is responsible for the degradation of articular cartilage. It also inhibit the proliferation of synoiocyte and
expression of TNFa. The expression of COX and PGE-2 is suppressed by curcumin in chondrocytes.

Vitis vinifera: Resveratrol is the active constituent of vitis vinifera. It suppress the inflammatory mediator such as
COX, LOX and interleukins.

Capsicum extract gel: Dried fruit is used in semisolid or liquid formulations.

Cimicifuga racemose: It contain fukinolic acids, caffeic, isoflavone formononetin, isoferulic and salicylic acid,
which shows its effect centrally. It alter the serotonin pathway.

Elaeagnus angustifolia L. - It contain several types of flavanoids such as catechin, luteolin, epicatechin, quercetin,
gallocatechin, epigallocatechin, isorhamnetin-3-0-B-D-galactopyranoside kaempferol and isorhamnetin. Flavanoids
and terpenoids are the main components which exerts anti-inflammatory activity. They inhibit COX-1 and COX-2
Mentha piperita: Several drops of essential oil of flowering top are rubbed in the skin dilution in liquid formulation.
Symphytum officinale: Roots are used in ointment with 4. 7% allantoin.

Urtica dioica Urtica urens: Fresh herbs or leaves are used.

Nutritional Support of OA: Several nutritional supplements such as niacinamide, glucosamine sulphate and
chondroitin sulfate are used in the preventation and treatment of osteoarthritis.

Glucosamine Sulphate: It is a building block of body tissues which play a role in the formation of
glycosaminoglycans, collagen and proteoglycans by activating chondrocytes (Frederick, 2000). Glucosamine
synthesize hyaluronic acid which is a chief component of synovial fluid (McCarty, 1998).

Chondroitin Sulfate: It is a polysaccharide component of bone cartilage and tendon. It act on degradative enzymes
that destroy the cartilage matrix (Ronca, 1998).

Vitamin E: Vitamin E is a fat soluble antioxidant which alleviate the indication of OA by minimizing degradation
of cartilage matrix due to free radicals (Tiku, 2000).

Vitamin C: Ascorbic acid play a role in formation of collagen which is an essential constituent of joint cartilage
(Schwarz, 1987).

Niacinamide and N-acetyl cysteine:
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Figure.2. Inhibition of poly (ADP-ribose) synthetase by Niacinamide and N-acetyl cysteine
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Treatments/Managements:
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Figure.3. Treatment and Management of Osteoarthritis
Recent Advances in Treatment of OA (Wehling, 2017):
Intra-articular treatment:
Corticosteroids: Intra Articular corticosteroids have been widely employed in the treatment of OA, to reduce joint
pain and inflammation. A Cochrane review in 2009 of Intra-articular Corticosteroids for Osteoarthritis conclude that
Intra-articular Corticosteroids were more effective in reducing pain as compared to placebo with few side effects. At
higher dose and long term treatment of Intra-articular Corticosteroids show chondrotoxicity.
Hyaluronic acid: Intra-articular Hyaluronic acid act by lubricating synovial fluid. IA injection of Hyaluronic acid
increase proliferation of chondrocyte and decrease apoptosis of chondrocyte, which decelerates progressive joint
space narrowing in osteoarthritis.
Autologous blood product therapies: The two main types of Intra-articular autologous blood therapies are given
as follows: platelet-rich plasma (PRP) autologous conditioned serum (ACS). IA therapy of plasma coagulates induce
activation of platelets, which undergo degranulation and release growth factors such as TGF-B, PDGF, fibroblast
growth factor and insulin-like growth factor. They promote healing of soft tissue and bone which activates various
signaling pathways.
Mesenchymal stem cells: 1A therapy of MSCs enhance regeneration of ruptured joint tissue and local repair, and
reduce pain and inflammation.
Models of Osteoarthritis:
Chemically induce OA: Osteoarthritis is induced by the use of various chemical such as collagenases, monosodium
iodoacetate (MIA) and papain. MIA induce osteoarthritis by death of chondrocytes, Papain destroy proteoglycans of
cartilage matrix to induce OA and collagenase enzymatically modify the composition of collagen. These chemicals
induce osteoarthritis by destroying the joints via different mechanisms (Pond, 1973).
Surgically induced OA: ACLT (anterior cruciate ligament transection model) and DMM (destabilized medial
meniscus) are the most widely used model for the induction of osteoarthritis. These model exactly represent the event
of injury that leads to joint degradation (Christiansen, 2012).
Mechanically induced OA: In this model mechanical force alter the kinetics of joints. These models are used to
produce traumatic injury invasively. These models are produced by applying compression load until the ACL
destroy, which will cause instability of joints (Derek, 2016).

2. CONCLUSION

Osteoarthritis is a well-established major health problem worldwide. This paper provide current concept for
treatment of osteoarthritis. The current problem is to deal with identification of patient by knowledge of
epidemiology, pathophysiology and diagnosis. This review provide the extensive knowledge of osteoarthritis.

REFERENCES
Berenbaum F, Osteoarthritis as an inflammatory disease (osteoarthritis is not osteoarthrosis!), osteoarthritis and
cartilage, 21, 2013, 16-21.

Bove SE, Calcaterra SL, Brooker RM, Huber CM, Guzman RE, Juneau PL, Schrier DJ, Kilgore KS, Weight bearing
as a measure of disease progression and efficacy of anti-inflammatory compounds in a model of monosodium
iodoacetate-induced osteoarthritis, Osteoarthritis Cartilage, 11(11), 2003, 821-830.

Bowman S, Awad M, Recent advances in hyaluronic acid based therapy for osteoarthritis, Clinical and translational
medicine, 7, 2018, 1-11.

Christiansen BA, Anderson MJ, Lee CA, Williams JC, Yik JH, Haudenschild DR, Musculoskeletal changes
following non-invasive knee injury using a novel mouse model of post-traumatic osteoarthritis, Osteoarthritis
Cartilage, 20 (7), 2012, 773-782.

October - December 2019 128 JCPS Volume 12 Issue 4



ISSN (Print 0974-2115) (Online 2349-8552)

www.jchps.com Journal of Chemical and Pharmaceutical Sciences
Cisternas MG, Murphy L, Sacks JJ, Alternative Methods for Defining Osteoarthritis and the Impact on Estimating
Prevalence in a U.S. Population-Based Survey, Arthritis Care Res (Hoboken), 28, 2015, 1-8.

Derek T Holyoak, Ye F Tian, Marjolein CH van der Meulen and Ankur Singh, Osteoarthritis, Pathology, mouse
models and nanoparticle injectable systems for targeted treatment, Ann Biomed Eng., 44 (6), 2016, 2062—-2075.

Frederick T sutter, Natural Therapies for Osteoarthritis, Applied nutritional science reports, 8, 2000, 420-426.

Hootman JM, Helmick CG, Projections of US prevalence of arthritis and associated activity limitations, Arthritis
Rheum, 54 (1), 2006, 226-229.

Long L, Soeken K, Ernst E, Herbal medicines for the treatment of osteoarthritis, a systematic review, Rheumatology,
40 (7), 2001, 779-793.

Mary B, Goldring and Miguel Otero, inflammation in osteoarthritis, current opinion in Rheumatology, 23 (5), 2011,
471-478.

McCarty MF, Enhanced synovial production of hyaluronic acid may explain rapid clinical response to high-dose
glucosamine in osteoarthritis, Med Hypotheses, 50, 1998, 507-510.

Melainie Cameron Sigrun Chrubasik, Topical herbal therapies for treating osteoarthritis, Cochrane Database Syst
Rev., 97, 2013, 1-7.

Mobasheri A, Batt M, An update of on the pathophysiology of osteoarthritis, Annal of physical and rehabilitation
medicine, 59, 2016, 333-339.

Morin I, Li WQ, Su S, Induction of stromelysin gene expression by tumor necrosis factor alpha is inhibited by
dexamethasone, salicylate, and N-acetylcysteine in synovial fibroblasts. J Pharmacol Exp Ther, 289 (3), 1999,
1634-1640.

Murray CJ, Disability-Adjusted Life Years (DALYSs) for 291 Diseases and Injuries in 21 Regions, 1990-2010, A
Systematic Analysis for the Global Burden of Disease Study 2010, Lancet, 12, 2012, 1-9.

Pedro Morouco, Cristiana Fernandes and Rita Santos-Rocha, Osteoarthritis, Exercise and Tissue Engineering, A
Stimulating Triad for Health Professionals, journal of aging research,19 (3), 2019, 1-6.

Pond MJ, Nuki G, Experimentally-induced osteoarthritis in the dog, Ann Rheum Dis., 32 (4), 1973, 387-388.

Ronca F, Palmieri L, Panicucci P, Anti-inflammatory activity of chondroitin sulfate, Osteoarthritis Cartilage Suppl
A, 1998, 14-21.

Rouhin Sen, John A Hurley, Osteoarthritis, NCBI Bookshelf, A service of the National Library of Medicine, National
Institutes of Health., 25, 2018, 1-5.

Schwarz RI, Ascorbate can act as an inducer of the collagen pathway because most steps are tightly coupled, Third
Conference of Vitamin C, 498, 1987, 172-184.

Tiku ML, Shah R, Allison GT, Evidence linking chondrocyte lipid peroxidation to cartilage matrix protein
degradation, possible role in cartilage aging and the pathogenesis of osteoarthritis, J Biol Chem, 275 (26), 2000,
20069-20076.

Wehling P, Evans C, Effectiveness of intra-articular therapies in osteoarthritis, a literature review, Therapeutic
Advances in Musculoskeletal Disease, 9, 2017, 183-196.

Wieland H.A, Michaelis M, Kirschbaum B.J & Rudolphi K.A, Osteoarthritis - an untreatable disease?, Nature
Reviews Drug Discovery, 4 (4), 2005, 331-344.

October - December 2019 129 JCPS Volume 12 Issue 4


https://www.ncbi.nlm.nih.gov/pubmed/?term=Holyoak%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=27044450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20YF%5BAuthor%5D&cauthor=true&cauthor_uid=27044450
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Meulen%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=27044450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27044450
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=27044450
javascript:;
javascript:;
javascript:;
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morou%26%23x000e7%3Bo%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31192012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fernandes%20C%5BAuthor%5D&cauthor=true&cauthor_uid=31192012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos-Rocha%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31192012

