
 Although it has been known for some time that pro-inflammato-
ry cytokines are an essential driver of synovial joint inflammation in 
osteoarthritis (OA), drugs [e.g. Anakinra, Tocilizumab, Tofacitinib, 
Adalibumab] that target the signal transduction pathways activated by 
these cytokines including, Interleukin-1β (IL-1β), IL-6 and tumor ne-
crosis Factor-α (TNF-α) are routinely employed in the medical thera-
py of rheumatoid arthritis (RA) [1], but NOT OA. Why is that? Sev-
eral possible explanations arise from a perusal of the relevant medical 
literature in the PubMed database. For example, it is well known that 
genetic and mechanical stressors are integral to the development and 
progression of OA pathology but the type of inflammation inherent in 
cartilage destruction in OA was originally classified as “non-classi-
cal.” [1]. But is this the case? I think not.

 In fact, a majority of the basic and clinical evidence indicates that 
synovitis is an integral aspect of OA pushing the progression of OA 
to synovial joint failure [2]. For example, the salient finding that acti-
vated T-cells can be found in the synovial tissue of patients diagnosed 
with OA is persuasive evidence that immune cell-mediated inflam-
mation is a contributor to OA progression [2]. In addition, molecules 
such as nitric oxide, prostaglandin E2, and inflammatory neuropep-
tides can influence the progression of OA is evidence that inflamma-
tory episodes drive the synovial joint in OA to joint failure [1].

 What of the cellular signaling pathways that produce elevated lev-
els of pro-apoptosis molecules [3] matrix metalloproteinases (MMPs)  
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and the ADAM/ADAMTS families [4,5] as well as pro-inflammatory 
cytokines [e.g. IL-1β, IL-6, TNF-α) [1]? All of these cytokine-medi-
ated activities are germane to the progression of OA [1]. Thus, the 
signaling pathways, mainly, the Stress-Activated Protein Kinase/Mi-
togen Activated Protein Kinase (SAPK/MAPK), Janus Kinase/Signal 
Transducers and Activators of Transcription (JAK-STAT) appear to 
be altered (i.e. deregulated) in the state of progressive OA and rele-
vant drugs for other medical indications such as RA have already been 
developed and US-FDA approved. Why haven’t some (or all) of these 
drug agents been rigorously tested in OA clinical trials to determine 
their efficacy?

 One particular issue is, indeed, irksome. Most, if not all of the 
disease-modifying OA drug (DMODs) development strategies have 
focused on pain pathways, and other biological or phenotypic-sta-
bilizing components of articular cartilage such as directly inhibiting 
the sulfated-proteoglycan-degrading enzyme, aggrecanase, other en-
zymes such as cathepsin K or anabolic components of cartilage phys-
iology, including fibroblast growth factor-18 (FGF18). Thus, DMOD 
development appears to be most focused on using various therapies 
that retard the dissolution of cartilage during the OA process. Howev-
er, more recently, various stem-cell therapies and/or other cell-based 
therapies such as might be achieved by the intra-articular adminis-
tration of platelet-rich plasma and bone marrow aspirate have been 
employed, but as yet are relatively unproven therapies for OA [6].

 In 2019 I pointed out that a formulation of strontium renelate (SrR) 
[1] had been used for treating knee OA and was shown to retard the 
loss of cartilage as measured by a delay in joint space narrowing.  In 
fact, a review of systemic drugs for OA by Apostu et al. [7] indicated 
that SrR and others, including, collagen hydrolysate and hyaluronic 
acid have yielded positive results in OA clinical trials.

 At the molecular level, recent pre-clinical studies showed that SrR 
aided in cartilage “healing” via the Wnt/β-catenin pathway [8], an 
indication that, at least, some research teams have recognized the role 
of signal transduction in promoting cartilage regeneration by inter-
vening in a metabolic pathway that supports the health of articular 
chondrocytes. The importance of regulating the Wnt/β-catenin path-
way with respect to cartilage and skeletal long bone development is 
well-known.  However, recent advances have also traced the role of 
Wnt/β-catenin activity to T-cells as well [9,10]. Of note, Taniguchi et 
al. [11] showed that the high-mobility group box (HMGB) member, 
HMGB2, regulated chondrocyte hypertrophy by mediating Runt-re-
lated transcription factor 2 expression and Wnt/β-catenin signaling. 
Moreover, the results of these studies suggested that the loss of the 
interaction between HMGB2 and β-catenin in the superficial zone 
of articular cartilage may be the cause of gene alterations including 
those gene expressional events that regulate cell death and initiate 
OA-like pathogenesis. Thus, a further understanding of the control of 
the HMGB2/Wnt interaction is likely to be an important consideration 
when future studies focus down on how the failure of the HMGB2/
Wnt interaction can result in articular cartilage surface fibrillation 
commonly a signature event in the early to middle stages of OA.

Malemud CJ, J Clin Immunol Immunother 2021, 7: 066
DOI: 10.24966/CIIT-8844/1000066

HSOA Journal of
Clinical Immunology and Immunotherapy

Short Commentary

Charles J Malemud*

Department of Medicine, Division of Rheumatic Diseases, Case Western 
Reserve University School of Medicine and University Hospitals Cleveland 
Medical Center, Cleveland, Ohio, 44106 USA

Defective Signal Transduction 
in Osteoarthritic Chondrocytes 
and Synovial Fibroblasts Should 
Become a Target for Drug 
Intervention

https://dx.doi.org/10.24966/CIIT-8844/1000066


Citation: Malemud CJ (2021) Defective Signal Transduction in Osteoarthritic Chondrocytes and Synovial Fibroblasts Should Become a Target for Drug Interven-
tion. J Clin Immunol Immunother 7: 066.

• Page 2 of 2 •

J Clin Immunol Immunother ISSN: 2378-8844, Open Access Journal
DOI: 10.24966/CIIT-8844/1000066

Volume 7 • Issue 2 • 100066

References
1. Malemud CJ (2015) The biological basis of osteoarthritis: State of the ev-

idence. Curr Opin Rheumatol 27: 289-294.

2. Akeson G, Malemud CJ (2017) A role for soluble IL-6 receptor in osteoar-
thritis. J Funct Morphol Kinesiol 2: 27. 

3. Malemud CJ (2018) Pharmacologic interventions for preventing chondro-
cyte apoptosis in rheumatoid arthritis and osteoarthritis. In: Drug Discov-
ery-Concepts to Market. Bobbarala V (Editor), InTech Publishing, pp.77-
99.

4. Meszaros E, Malemud CJ (2012) Prospects for treating osteoarthritis: 
Enzyme-protein interactions regulating matrix metalloproteinase activity. 
Ther Adv Chronic Dis 3: 219-229.

5. Malemud CJ (2019) Inhibition of MMPs and ADAM/ADAMTS. Biochem 
Pharmacol 165: 33-40.

6. Jones, IA, Togashi R, Wilson ML, Heckmann N, Vangsness CT (2019) In-
tra-articular treatment options for knee osteoarthritis. Nat Rev Rheumatol 
15: 77-90.

7. Apostu D, Lucaciu O, Mester A, Oltean-Dan D, Baciut M, et al. (2019) 
Systemic drugs with impact on osteoarthritis. Drug Metab Rev 51: 498-
523.

8. Yu H, Liu Y, Yang X, He J, Zhang F, et al. (2021) Strontium ranelate pro-
motes chondrogenesis through inhibition of the Wnt/β-catenin pathway. 
Stem Cell Res Ther 12: 296. 

9. Xue HH, Zhao MD (2012) Regulation of mature T cell responses by the 
Wnt signaling pathway. Ann N Y Acad Sci 247: 16-33. 

10. Li X, Xiang Y, Li F, Yin C, Li Bin, et al. (2019) WNT/β-catenin signaling 
pathway regulating T cell-inflammation in the tumor microenvironment. 
Front Immunol 10: 293.

11.  Taniguchi N, Kawakami Y, Maruyama I, Lotz M (2018) HMGB proteins 
and arthritis. Hum Cell 31: 1-9.

https://dx.doi.org/10.24966/CIIT-8844/1000066
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4492522/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4492522/
https://pubmed.ncbi.nlm.nih.gov/29276788/
https://pubmed.ncbi.nlm.nih.gov/29276788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3539270/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3539270/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3539270/
https://pubmed.ncbi.nlm.nih.gov/30826330/
https://pubmed.ncbi.nlm.nih.gov/30826330/
https://pubmed.ncbi.nlm.nih.gov/30498258/
https://pubmed.ncbi.nlm.nih.gov/30498258/
https://pubmed.ncbi.nlm.nih.gov/30498258/
https://pubmed.ncbi.nlm.nih.gov/31726891/
https://pubmed.ncbi.nlm.nih.gov/31726891/
https://pubmed.ncbi.nlm.nih.gov/31726891/
https://stemcellres.biomedcentral.com/articles/10.1186/s13287-021-02372-z
https://stemcellres.biomedcentral.com/articles/10.1186/s13287-021-02372-z
https://stemcellres.biomedcentral.com/articles/10.1186/s13287-021-02372-z
https://pubmed.ncbi.nlm.nih.gov/22239649/
https://pubmed.ncbi.nlm.nih.gov/22239649/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6775198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6775198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6775198/
https://pubmed.ncbi.nlm.nih.gov/28916968/
https://pubmed.ncbi.nlm.nih.gov/28916968/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

