OsteoCope™: Scientific Product Monograph

Composition per Tablet: Glucosamine Sulfate 750 mg, Chondroitin Sulfate 200 mg,
Sodium Hyaluronate 25 mg, Methylsulfonylmethane (MSM) 200 mg, Curcuma longa Extract
(standardized to curcuminoids) 50 mg, Boswellia serrata Extract (standardized to boswellic
acids) 200 mg, Vitamin D3 (Cholecalciferol) 400 IU, Vitamin E (d-alpha-tocopherol) 20 mg,
Magnesium (as citrate) 50 mg, Zinc (as citrate) 15 mg.

Pharmacological Classification: Symptomatic Slow-Acting Nutraceutical for Joint
Disorders.

Indications and Usage: Adjunctive nutritional management for the symptomatic relief and
functional improvement in:

e Osteoarthritis
e Rheumatoid Arthritis
e Spondylitis (including Ankylosing Spondylitis)

Dosage and Administration: One to two tablets daily, with meals. Initiate with one tablet
daily for the first two weeks to assess tolerance.

Presentation: Box of 30 tablets.
Mechanism of Action & Scientific Rationale

1. Glucosamine Sulfate

A physiological amino-monosaccharide precursor for the biosynthesis of
glycosaminoglycans (GAGs) and hyaluronic acid, the core structural components of
aggrecan in articular cartilage (1). It exerts a dual chondroprotective action: it stimulates
anabolic activity in chondrocytes by upregulating the expression of aggrecan and type Il
collagen genes, and exhibits mild anti-catabolic effects by inhibiting the activity of matrix-
degrading enzymes such as matrix metalloproteinases (MMPs) and aggrecanases (2).
Clinical meta-analyses support its role in reducing joint space narrowing and improving
pain and function in knee osteoarthritis (3).

2. Chondroitin Sulfate

A sulfated GAG that contributes to the osmotic properties and compressive resistance of
cartilage. Its therapeutic mechanism is multifactorial: It provides a substrate for
proteoglycan synthesis, inhibits catabolic enzymes (e.g., hyaluronidase, elastase, MMPs),
and exhibits anti-inflammatory activity by interfering with nuclear translocation of NF-kB



and subsequent pro-inflammatory cytokine production (4). It enhances the viscoelastic
properties of synovial fluid, improving joint lubrication and shock absorption (5).

3. Sodium Hyaluronate (Hyaluronic Acid)

A high-molecular-weight polysaccharide that is the primary non-protein component of
synovial fluid and cartilage matrix. In osteoarthritis, endogenous hyaluronan undergoes
depolymerization, reducing its viscoelastic and homeostatic properties. Oral
administration of low-molecular-weight hyaluronan is absorbed and distributed to joint
tissues, where it is believed to stimulate endogenous synthesis by synoviocytes, scavenge
free radicals, and modulate inflammatory mediators (e.g., PGE2, IL-1B) via interactions with
CD44 receptors (6). This contributes to improved synovial fluid quality and reduced joint
stiffness.

4. Methylsulfonylmethane (MSM)

An organic sulfur donor, providing bioavailable sulfur essential for the synthesis of
connective tissue components, including collagen, keratin, and GAGs (7). Its therapeutic
benefits are attributed to its antioxidant capacity (scavenging hydroxyl radicals) and anti-
inflammatory effects, potentially mediated through the inhibition of NF-kB sighaling,
leading to reduced expression of TNF-q, IL-13, and COX-2 (8). Clinical studies report
reductions in pain and improved physical function in osteoarthritis patients (9).

5. Curcuma longa Extract (Curcumin)

The principal curcuminoid from turmeric, a potent pleiotropic agent. Its primary anti-
inflammatory and anti-catabolic action is mediated through the inhibition of the NF-«kB
signaling pathway, a master regulator of inflammatory gene expression (10). By blocking IkB
kinase, it prevents the degradation of IKB and subsequent nuclear translocation of NF-kB,
thereby downregulating the production of COX-2, LOX, TNF-q, IL-18, and MMPs (11).
Clinical evidence supports its efficacy in reducing pain and improving function in both
osteoarthritis and rheumatoid arthritis (12).

6. Boswellia serrata Extract (Boswellic Acids)

A unique resin extract that provides specific pentacyclic triterpenoid acids. Its primary
mechanism is the non-redox, hon-competitive inhibition of 5-lipoxygenase (5-LOX), the key
enzyme in leukotriene biosynthesis (13). This distinguishes it from NSAIDs, which target the
cyclooxygenase (COX) pathway. By inhibiting leukotrienes (LTB4), it potently reduces
inflammation, vascular permeability, and the recruitment of inflammatory cells into joint



spaces. It also inhibits human leukocyte elastase and MMPs, offering direct cartilage
protection (14).

7. Vitamin D3 (Cholecalciferol)

A seco-steroid hormone with critical immunomodulatory functions relevant to
autoimmune and degenerative arthritis. Via the vitamin D receptor (VDR) on immune cells,
it promotes a shift from a pro-inflammatory (Th1/Th17) to a regulatory (Treg) phenotype,
reducing the production of IL-17 and TNF-a (15). Furthermore, it is essential for calcium
homeostasis and bone mineral density, addressing the subchondral bone changes
common in advanced osteoarthritis. Deficiency is linked to increased disease activity in
rheumatoid arthritis (16).

8. Vitamin E (d-alpha-Tocopherol)

A lipid-soluble chain-breaking antioxidant that protects cell membranes from peroxidative
damage induced by reactive oxygen species (ROS) generated during chronic joint
inflammation (17). It reduces oxidative stress biomarkers in synovial fluid and may inhibit
cartilage degradation by downregulating collagenase and aggrecanase activity. Studies
have shown symptomatic pain relief comparable to certain NSAIDs in osteoarthritis (18).

9. Magnhesium

An essential cofactor for over 300 enzymatic reactions, including those involved in ATP
synthesis, protein formation, and nerve transmission. It acts as a physiological calcium
antagonist, helping to regulate muscle contraction and nerve excitability, which may
reduce painful muscle spasms associated with joint pathology (19). Magnesium deficiency
is associated with elevated inflammatory markers (e.g., CRP, IL-6) and may exacerbate
systemic inflammation (20).

10. Zinc

An essential trace element that functions as an antioxidant (as a component of superoxide
dismutase, SOD) and a cofactor for numerous metalloenzymes involved in tissue repair
and immune function. It stabilizes cell membranes and inhibits the NF-kB pathway,
exerting an anti-inflammatory effect. Zinc deficiency can impair collagen synthesis and
immune regulation, potentially worsening arthritic conditions (21).
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Disclaimer: This monograph is intended for scientific and healthcare professional detailing.
Itis notintended as medical advice for patients. Patients should consult their healthcare
provider for diagnosis and treatment. These statements have not been evaluated by the
PPB. This productis not intended to diagnose, treat, cure, or prevent any disease.



