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Editor's Note: Part 1 of this article appeared in the March 1 issue.

A fairly recent discovery in nutrition supplemental medicine has proven to be a breakthrough in
maintaining athletic joint health. Research suggests a combination of undenatured type-II collagen

and tetrahydro-iso-alpha acids helps revitalize joint function and performance in athletes.1-4

The impact of strenuous exercise on joints may cause localized pain and stiffness, which are

hallmark features of pathologic inflammatory disease (osteoarthritis).5 Studies have shown that

strenuous exercise can lead to significant losses in articular cartilage and glycosaminoglycans.6 In
fact, some studies have shown that many of the cytokines implicated in the onset and progression
of OA also appear to regulate the remodeling of normal extracellular matrix (ECM) following

strenuous exertion.7

Conventional medical wisdom has long held that osteoarthritis results from age-related "wear and
tear." For the first time, a team of researchers at Stanford University demonstrated that this is not
true. Their 2011 research suggested a nutritional intervention can safely regulate the immune

system to protect aging / stressed joint tissue from autoimmune attacks.8

http://en.wikipedia.org/wiki/Extracellular_matrix


The 25-member team concluded that the development of osteoarthritis is in great part driven by
low-grade inflammatory processes. Specifically, the researchers discovered that low-grade
inflammation launches an orchestrated, powerful attack on the synovial jointsvia signaling proteins
normally used to fight infections. This autoimmuneresponse, they reported, plays a key role in
osteoarthritis onset.

Undenatured Type-II Collagen

Fortunately, scientists have discovered that undenatured type-II collagen retrains killer T-cells
(which destroy target cells) so they recognize collagen as a harmless substance – preventing the

joint damage seen in osteoarthritis.9

Undenatured type-II collagen was discovered when a team of scientists at the University of
Nebraska found that chicken soup prevented the mobilization of immune system cells to sites of
inflammation. Upon further analysis, they found it was not vegetables, but a component of the
chicken broth itself that exerted this anti-inflammatory activity. Chicken-derived type II collagen
was found to regulate the immune system and prevent the attack of proteins and healthy joint

cartilage.10

Undenatured type-II collagen has been proven to activate a pathway known as "induced oral
tolerance," which teaches the immune system to correctly recognize cartilage proteins as the
body's own tissues instead of foreign microbes. Oral-induced tolerance thus prevents an

inflammatory attack, a newly recognized cause of osteoarthritis.11-12

Undenatured type-II collagen's key feature is that it facilitates "induced specific oral tolerance." T-
cells are in part immune system watchdogs, constantly assessing the three-dimensional structure
of proteins they encounter in order to distinguish between harmless "self" proteins and potentially



deadly "foreign" proteins. If T-cells are exposed in the blood to a new protein structure – such as an
unrecognized protein on separated collagen fiber – they react violently and trigger an inflammatory

response to destroy what is presumed to be a disease-causing invader.13-15 However, scientists have
learned it is possible to teach T-cells that the collagen molecule is a friend, rather than a foe.

Induced specific oral tolerance retrains T-cells to ignore collagen fibers when they are encountered
in joints. Rich collections of immune tissue located in the lower end of the small intestine(called
Peyer's patches) act as "training centers" for the immune system. Peyer's patches expose T-cells to
a vast variety of molecular shapes among the natural components in the food we eat. This
desensitizesT-cells to new foods to avoid constant inflammatory or allergic reactions. In other

words, this is the area that induces tolerance.16

Native collagen introduced into the digestive tract – rather than directly into the bloodstream – can
"educate" T-cells to ignore collagen fibers when they are encountered in the joints. In scientific
terms, the result is "induced specific oral tolerance." This oral tolerance to collagen powerfully
suppresses joint inflammation, as has been shown in numerous studies. In order to induce
tolerance to exposed joint collagen, the orally introduced product must be type II collagen (the
same form of collagen found in the cartilage matrix), and must have the exact same three-
dimensional structure. Undenatured type II collagen retains its molecular structure, allowing it to

induce oral tolerance.17

Tetrahydro-Iso-Alpha Acids

The second key ingredient in revitalizing joint function and performance in athletes is tetrahydro-
iso-alpha acids. Research has shown that tetrahydro-iso-alpha acids modulate kinases to prevent
the expression of the NF-kB pathway. This pathway is the signal transducer of inflammation in a

cell. In other words, it reduces the level of inflammation.18

Tetrahydro-iso-alpha acids contribute to maintaining joint health by decreasing inducible
inflammation (cell production of inflammation at the time of injury). In addition, studies have
shown the acids reduce swelling of acute inflammation and inhibit bone / cartilage degeneration

with chronic inflammation.19-25

In a landmark study, the combination of undenatured type II collagen and tetrahydro-iso-alpha
acids was shown to promote joint health, specifically by positively influencing knee extension (knee
extension is necessary for daily function and sports activities). Additional findings reveal the
combination allowed athletes to exercise for longer periods of time before experiencing joint

discomfort and to recover from joint injury faster.26-27

Breakthrough research at Harvard, Stanford and the University of Nebraska confirms the

supplemental value of the combination to maintain and revitalize joint function.28 These results
suggest we can have a profound impact on athletic performance and longevity in our patients.
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