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I have read Dr. Glade’s report on the current state of literature regarding both
glucosamine and chondroitin sulfate research. The report is quite exhaustive and fairly
represents the peer-reviewed published material in the field. A large number of studies, both in
animals and humans, support the ability of glucosamine and chondroitin sulfate to prevent and/or
delay onset of degenerative joint disease and its symptoms. Those studies are cited and discussed
extensively in Dr. Glade’s report. I would like to add comment to particular points raised in Dr.
Glade’s report.

Study Results Consistently Show Glucosamine and Chondroitin Sulfate’s Beneficial Effects
in Preventing Cartilage Deterioration and Osteoarthritis; Those Results Are Directly
Applicable to Glucosamine and Chondroitin Sulfate’s Effects in
Pre- or Non-Osteoarthritic Populations

Glucosamine and chondroitin sulfate have inhibitory effects on normal cartilage
deterioration associated with aging; cartilage damage associated with a traumatic event; and
cartilage damage associated with recurring joint stress, all of which are, individually, not
osteoarthritis but are factors that may lead to osteoarthritis.”® The inhibition of those factors
reduces the overall risk of osteoarthritis and joint disease in otherwise healthy populations.

A “healthy” population is an aging population with cartilage that is slowly deteriorating.
Like most, if not all, tissues in the body, articular cartilage deteriorates during the aging process.
Articular cartilage becomes more acellular, less responsive to growth factors, and more
susceptible to damaging molecules as it ages.>™® Furthermore, many potentially adverse changes
seen in aging cartilage, such as decreased OP-1 (a bone morphogenic protein) concentrations",
increased nitrotyrosine molecules’, and decreased antioxidant capacity?, are common to
osteoarthritic cartilage. Human clinical trials and animal studies on glucosamine and chondroitin
sulfate in osteoarthritic cartilage have shown beneficial effects on those same adverse changes
that occur in aging cartilage. For example, chondroitin sulfate decreased membrane damage to
human leukocytes by reactive oxygen species and increased synovial fluids levels of hyaluronate
in gonoarthrosic patients.”” A three-year study with patients taking glucosamine sulfate showed
that glucosamine sulfate decreased joint space narrowing.”® The CDC last year estimated that as
many as 70 million people suffer from chronic joint pain (no reasons specified), suggesting it is
relatively common in adults.'* Glucosamine and chondroitin sulfate decrease joint pain in a
numbser of studies.>>>>"” Thus; glucosamine and chondroitin sulfate benefit an aging population
without symptomatic OA by reducing OA risk. In support of this, recent in vitro research
suggests that glucosamine and chondroitin sulfate could be especially advantageous for older
individuals regardless of a known risk for OA.*®

The strategy to prevent cartilage deterioration through supplementation is independent of
the occurrence of a traumatic event. As an analogy, women are more susceptible than men to
experiencing the deleterious effects of osteoporosis. One of the major reasons for that difference
is the acute decrease in estrogen during menopause that induces an increased rate of bone loss.
However, after a few years post-menopause the rate of bone loss in men and women is similar.

# Richard Loeser, “Aging and Osteoarthritis; The Potential Role of Oxidative Stress”. Oral presentation given at The
32™ Annual Midwest Connective Tissue Workshop, Nov. 14-15, 2003 in Chicago, IL.



Increased calcium and vitamin D intake as well as high impact exercise are beneficial for both
groups although one group has a more pressing need to implement the “osteoprotective”
strategies. Those osteoprotective strategies to prevent bone loss are independent of the loss of
estrogen. Similarly, those with a traumatic joint injury who are at risk for developing OA will
benefit from the “chondroprotective” properties of glucosamine and chondroitin sulfate not
because they reverse the effects of the injury but because they can maintain (and in some cases
maybe improve) the health of cartilage in its current state. The cartilage protective strategy is
independent of the trauma.

In animal and in vitro studies glucosamine and chondroitin sulfate have inhibited or
reduced the adverse effects of stress on cartilage. Recently Lippiello has suggested that
glucosamine and chondroitin sulfate should be considered “biological response modifiers,”
agents which boost natural protective responses of tissues under adverse environmental
conditions.'® In its October 3, 2003 report FDA states the “claims (concerning glucosamine and
chondroitin sulfate) are clearly aimed at correcting abnormal physiological and biochemical
functions...” To the contrary, taken as a whole the scientific evidence reveals that glucosamine
and chondroitin sulfate inhibit or reduce the adverse effects of joint stress that — without the
intervention —will lead some to experience diagnosable osteoarthritis. Thus, use of glucosamine
and chondroitin sulfate in healthy populations reduces the risk of osteoarthritis, osteoarthritis-
related symptoms, and joint diseases.

Miéhael W. Orth, Ph.D.
Associate Professor Skeletal Biology

Department of Animal Science
Michigan State University
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