
Chapter 11 - Your Own Knee-Pain Cure
 

ere is a handy summary of the three-step Knee-Pain Cure so you can pick and design your own 
plan.H

Step One:  Stop Your Pain and Inflammation - Right Now! 

Get out of pain and stop your inflammation right away with a combination of natural anti-
inflammatories with Healthy-Joint Nutrients, ice (or heat), Brazilian Heat pain-relief spray and exercising. 
Start all four treatments at the same time. 

Natural Anti–Inflammatories 

Choose one of the following and take it everyday:
 

 Osteo Biflex Triple Strength Advanced Formula
 ASU 
 Ultimate Relief RX  ( strongest)

Ice (or Heat)

Start with 15-to-20 minutes, four times a day for several days. Once your pain starts to decrease - 
reduce the frequency as needed. 

Brazilian Heat Spray

Combine the ice (or heat) treatments with the Brazilian Heat Spray. Take care to avoid frostbite 
(or burning).

Pain Relief Exercises

Try one of more of the following - biking, Tai Chi, Qi Gong and walking. Find out which exercise 
helps you feel better. Start out slowly and work up to ½- to-1 hour a day.



Most people will feel better within a few days. Some of you may take up to two weeks to notice 
improvement. Once you have successfully reduced your pain and inflammation, the next step is to find 
and eliminate your pain inflammatory triggers.

Step Two: Eliminate Pain and Inflammatory Triggers 

Avoid the seven evil inflammatory foods; take the weight off your knees and strengthen them. 
You’ll be amazed at how much better you’ll feel.

Avoid These Seven Evil Inflammatory Foods

1. Trans fats
2. Sugar
3. Nightshades
4. Artificial Sweeteners
5. Vegetable Oils
6. Beef and Dairy
7. Wheat

Take the Weight off Your Knees

Reduce the weight-load on your cartilage; slow down the damage and resulting pain and 
inflammation. 

If you need to shed a few pounds, lose weight until you reach your ideal bodyweight. Put shock-
absorbing inserts into your shoes. Buy better cushioning and more supportive shoes based on your foot 
type. Try foot orthotics, especially if you’re an overpronator.

Strengthen Your Knees

Your knee muscles are major shock absorbers and help to take the load off your damaged 
cartilage. Try the following knee-strengthening exercises, 3 times a week for about 20 minutes a 
workout. Do 3 sets of 15-20 reps per exercise. Increase the weight when you can do 20 reps easily.



Knee-Strengthening Exercises

 Knee Extensions
 Hamstring Curls
 Leg Press
 Hip Abductors (opposite of Thigh Master)
 Hip Adduction (like Thigh Master)

The majority of you will require 2-3 weeks to eliminate most or all of your pain and inflammation 
triggers. Next, your goal is to prevent your pain and inflammation from returning.

Step 3: Prevention - Stop Your Pain and Inflammation from Returning 

Engage in exercises and activities that heal, not hurt; follow an anti-inflammatory diet.

Exercises that Heal

Pick an exercise or activity you enjoy or else you’ll be likely to quit. Start out with 15 minutes a 
day and work up to an hour. Whatever you choose - do it daily. If you can’t manage that, do it at least 
three times a week.

Remember Rule #1 - If It Hurts, Don’t Do It!

It’s not: “No pain no gain.” It’s: “If you have pain, then don’t train.” Change exercises and do 
something that doesn’t hurt. Be active but pain-free.

Pick One or More of These Knee-Friendly Exercises:

 Cycling 

 Elliptical Machine

 Swimming

 Walking

 Any Other Activity or Sport

As long as you have no pain - just do it. Remember to start slowly and gradually ease into your 
activity or sport, especially if you have been inactive for months or years.



Lifting Weights Boosts Growth Hormone
Boost your growth hormone levels in order to live stronger, longer and younger without pain. Do 

Progressive Resistance Weight Training once a week. Do 6-8 reps of any one exercise, dedicating one 
set to each body part. Increase the weight constantly.

The Knee-Pain Cure Diet

Eat from the following list of anti-inflammatory foods:

 plenty of fresh organic fruits and vegetables 
 organic, free-range grass or pasture-fed, meat and poultry 
 wild game: boar, buffalo, venison, moose and elk
 wild fish 
 organic long-grain or wild rice 
 organic free-range or Omega-3 eggs
 organic nuts and seeds
 organic extra virgin olive and coconut oil
 one glass of organic red wine a day - as long as you don’t have a problem with alcohol or red 

wine isn’t one of your pain triggers 
 glass-bottled or properly filtered spring water – plastic bottles contain harmful toxins that cause 

cancer.

Three Meals a Day

Eat three meals a day, plus two-to-three snacks. Three meals a day means that you have 
breakfast, lunch and dinner. Don’t skip breakfast. The feel-good natural painkillers in your brain require 
amino acids (which come from protein or supplementation) every four hours. Eat regular meals to 
ensure that the proper amino acids are readily available, all day long. Have three servings of high-
quality protein a day - 15 to 25 grams a meal for women; 20 to 40 grams a meal for men. Each meal 
should include one serving of high-quality protein, five different-color, fresh organic fruits and vegetables 
and plenty of healthy fats.

For snacks, have low-glycemic (low in sugar) fruits and vegetables.   

The Knee-Pain Cure Diet needs to be modified for athletes. There are not enough carbs in this 
diet for most athletes.



5 Different-Color Fruits and Vegetables 

Eat five or more different-color organic fruits and vegetables per meal. Each has a unique 
antioxidant, vitamin and mineral profile. The more vitamins, minerals and antioxidants in your diet, the 
more you are eating like the healthiest pain-free humans on the planet. 

Six Perfect Tasty Portions

Divide your dinner plate into six equal parts about the size of your palm - one portion is for 
protein; the other five are for fruits and vegetables.  Another way to calculate the portions is to eat a half-
to-one cup of each fruit and vegetable plus one palm-size portion of protein, per meal.  

A Final Word  

So, that’s the 3-Step Knee-Pain Cure that’s helped me and thousands of people live healthier 
pain-free lives. 

If you have any questions or feedback, please email me, Dr. Paul Anderson, at 
kneepaincure@me.com or visit kneepaintreatment.com.

mailto:kneepaincure@me.com


Suggested Reading and Resources

1. The Arthritis Cure: The Medical Miracle That Can Halt, Reverse, and May Even Cure Osteoarthritis, First Edition by 
Dr. Theodosakis. The first edition is better than the second revised.

2. Spontaneous Healing : How to Discover and Embrace Your Body's Natural Ability to Maintain and Heal Itself   by 

Andrew Weil. Written by the first M.D. to popularize natural health – a classic.

3. Http://www.Merocla.com. The biggest, most comprehensive natural health site. While I don’t agree with everything 
the good doctor says, most of his information is spot on.

4. http://www.westonaprice.org  . Weston A Price Foundation is a charity founded in 1999 to share the research of 
nutrition pioneer Dr. Weston Price whose studies of isolated non-industrialized peoples established the parameters of 
human health.

5. The Zone: A Dietary Road Map to Lose Weight Permanently: Reset Your Genetic Code : Prevent Disease : Achieve   

Maximum Physical Performance by Barry Sears and Bill Lawren (Hardcover - May 12, 1995). Strong book on 
the healthy-eating principles.

6. The   Good Fat Cookbook   by Fran McCullough and Barry Sears. Offers reasonably good recipes - except does 
use some foods on our Do Not Eat list.

7. The Maker's Diet   by Jordan Rubin. A how to eat like the healthy humans book.

8. The False Fat Diet: The Revolutionary 21-Day Program for Losing the Weight You Think Is Fat. This is a good book 
about food reactions and the false fat due to inflammation in your body. I’m not a believer in the 10-day fasts that the 
author recommends.

9. Body by Science by Dr. Doug McGuff. An excellent book on how to lift weights to maximize your natural growth 
hormone levels.

9. The New High Intensity Training: The Best Muscle-Building System You've Never Tried 
by Ellighton Darden. Another insightful book on how to train less with more intensity and better results while boosting 
your growth hormone levels.

10. Wherever You Go, There You Are by Jon Kabat-Zinn
Another approach to pain relief using mind power. We’ve used Kabat-Zinn techniques for over 20 years in the clinic with 

wonderful results. 
 

11. The Vitamin D Solution: A 3-Step Strategy to Cure Our Most Common Health Problem (Hardcover) by  Dr. Michael 
Holick

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Jon%20Kabat-zinn
http://www.amazon.com/Jordan-Rubin/e/B001IGO59W/ref=sr_ntt_srch_lnk_1?_encoding=UTF8&qid=1272136950&sr=1-1
http://www.amazon.com/Makers-Diet-Jordan-Rubin/dp/1591857147/ref=sr_1_1?ie=UTF8&s=books&qid=1272136950&sr=1-1
http://www.amazon.com/Good-Fat-Cookbook-Fran-McCullough/dp/1416569502/ref=sr_1_1?ie=UTF8&s=books&qid=1272136746&sr=1-1
http://www.amazon.com/Good-Fat-Cookbook-Fran-McCullough/dp/1416569502/ref=sr_1_1?ie=UTF8&s=books&qid=1272136746&sr=1-1
http://www.amazon.com/Bill-Lawren/e/B000APX9X0/ref=sr_ntt_srch_lnk_1?_encoding=UTF8&qid=1272137518&sr=1-1
http://www.amazon.com/Barry-Sears/e/B000APX9OO/ref=sr_ntt_srch_lnk_1?_encoding=UTF8&qid=1272137518&sr=1-1
http://www.amazon.com/Zone-Dietary-Permanently-Physical-Performance/dp/0060391502/ref=sr_1_1?ie=UTF8&s=books&qid=1272137518&sr=1-1
http://www.amazon.com/Zone-Dietary-Permanently-Physical-Performance/dp/0060391502/ref=sr_1_1?ie=UTF8&s=books&qid=1272137518&sr=1-1
http://www.westonaprice.org/
http://www.amazon.com/Andrew-Weil/e/B000AP8OEE/ref=sr_ntt_srch_lnk_6?_encoding=UTF8&qid=1272137274&sr=1-6
http://www.amazon.com/Spontaneous-Healing-Discover-Embrace-Maintain/dp/0804117942/ref=sr_1_6?ie=UTF8&s=books&qid=1272137274&sr=1-6


Natural Anti-Inflammatories and Healthy-Joint Nutrients Guide

Gelatin
 

You know it as Jell-O! Gelatin is a mixture of proteins extracted from ani mal collagen using 
hydrolysis. Two of the several building blocks for Collagen type 2 found in your articular joint cartilage 
are the amino acids, Glycine and Proline found in high concentrations in gelatin.
However, these amino acids are considered to be non-essential which means the body can make them 
normally, but under poor nutrition or stressful conditions like detoxing, the body can fail to make enough 
for healthy joints.

Schizandra Berry

This plant is considered a Harmonizing Tonic or “King” remedy in Chinese Medicine because of its 
well-balanced energetic nature. Schizandra has been used for over a thousand years in oriental 
medicine for anti-aging, more energy, reducing fatigue and as a sexual booster.  Schizandra also 
possesses significant protective antioxidant and anti-inflammatory activity. 

Methylsulfonylmethane (MSM)

 MSM is a natural source of healthy sulfur that is critically lacking in our SAD diet. Sulfur helps 
keep cells flexible, preventing them from becoming stiff. MSM promotes healing and reduces 
inflammation, especially in muscles, collagen, skin and soft tissue. 

Boswellia

Also knows as “Boswellin” or “Indian Frankincense,” Boswellia comes from the Boswellia Serrata 
tree that grows only in the dry hills of India. For centuries, traditional Indian healers have taking 
advantage of the anti-inflammatory properties of the tree bark’s gummy resin called “salai guggal.” 
Bosweillia is a standardized Ayurvedic Extract known for its anti-inflammatory and anti-arthritic qualities. 

Holy Basil Oil Extract

Holy Basil Extract is a “cornerstone” herb used in Ayurvedic medicine to help the body reduce 
and deal with stress. Holy Basil Extract inhibits the COX-2 enzyme reducing inflammation, balances 
cortisol levels, normalizes blood sugar and helps your body and joints 



heal faster. This sacred herb is a potent antioxidant which enhances the body’s ability to respond to 
stress and minimizes its negative effects. 

Vitamin C (Magnesium Ascorbate)

Vitamin C is a vital factor in Collagen . . . the “stuff” that makes up the spaces between the bones 
in muscles that cushions your body and helps you stay mobile and active. Vitamin C “stabilizes” that 
Collagen and helps to keep your muscles firm and fit.

Aquamin Algae 

Found off the coast of Ireland, Aquamin Algae has been shown to be excellent at reducing pain, 
stiffness and aches. 

Turmeric

“The stuff that makes Mustard Yellow” . . . Turmeric is a KEY component in traditional Ayuverdic 
medicine, and has a growing reputation for supporting and boosting the human immune system. 
Turmeric is a superb detoxification herb with extremely strong anti-inflammatory properties. Turmeric is 
considered by many leading scholars and botanical experts to be the most important healing herb on 
earth. Turmeric helps maintain healthy cardiovascular and liver function and healthy inflammation 
response.

Bromelain

Bromelain is a natural proteolytic enzyme typically found in pineapple. This powerful  enzyme 
possesses potent anti-inflammatory qualities. Bromelain is known for its ability to break down protein 
structures, clean the blood, reduce inflammation and help you get “back on your feet” after a traumatic 
accident or event. 

Corydalis Root

Corydalis root is a VERY popular herb in traditional Chinese medicine (and with THOUSANDS of 
years of experience, the Chinese have perfected the art of using their local herbs medicinally). Corydalis 
root is revered for its ability to relieve constant pain, to fight inflammation and to enhance your immune 
system so that your body can properly heal.



Yucca

Also know by the names “Spanish Bayonet,” “Guardian of the Desert,” “Needle Palm” and 
“Soapweed,” the Yucca plant is common across Mexico and the American Southwest. Native American 
healers have used the soapy leaves of the Yucca in a variety of natural cures.
Yucca is a “subway” for our other ingredients. Yucca just makes things “flow” easier throughout the body. 
Tests have shown that Yucca greatly increases the effectiveness of  “joint” formulas by speeding the 
process of delivery to the affected parts of the body.
Ginger Rhizome

You might know Ginger only as a spice, but it’s revered around the world for its medicinal 
properties. Chinese herbalists have relied on ginger as a medicine and flavoring for more than 2,500 
years. Even today, Ginger is used to settle upset stomachs (think “Ginger Ale”) and to reduce swelling.

Serrapeptase 

Serrapeptase is an enzyme that comes from the silkworm. When the silkworm is ready to emerge 
from its cocoon, it produces an enzyme that dissolves the very hard shell so that this delicate little 
creature can enter into the new world.  

Hans Nieper, a German doctor and scientist discovered Serrapeptase over 20 years ago and, 
after testing it on his patients, discovered that this incredible enzyme was easily one of the most 
powerful natural pain-relievers in existence.

How does it work? Taken orally, Serrapeptase travels through your body and dissolves dead 
tissue (like the dead tissue causing inflammation in your joints.) Once the tissue is dissolved, it’s 
disposed of through the body’s normal channels. 

Arnica Montana

Arnica Montana is known for its ability to SPEED UP HEALING. Arnica Montana is regularly 
prescribed by Eastern doctors as a healing “accelerator” and for its ability to reduce discomfort.



Magnesium Glycinate

You might not know this, but the vast majority of our aging population is suffering from a 
Magnesium deficiency. 

Why is that a problem?  Because Glycine (which is rampant in the form of Magnesium that I 
recommend) is unparalleled in its ability to get your soft tissue to RELAX. If you’ve ever had muscle 
cramps, it’s probably because of a lack of Glycine and Magnesium in your system.

Boron

Boron is a mineral that aids in the production of the natural steroid compounds within the body 
that are necessary for healthy bones and muscle growth. It’s also 100% VITAL for your body to be able 
to metabolize calcium, phosphorous and magnesium - all key components of healthy joints.

Manganese
Manganese deficiency results in abnormal bone and skeleton formation. This mineral helps 

enzymes needed for the production and formation of healthy cartilage and bone.

Zinc

Zinc plays an important role in the healthy cells and proteins. Low levels of zinc leaves you 
susceptible to oxidative damage to healthy cells.

Supplements and Remedies Buying Guide

Osteo Biflex Triple Strength Advanced Formula – Available at grocery stores Vons and Safeway as 
well as pharmacies like CVS.  You should be able to buy it two-for-one, so wait for a sale.

ASU – Buy directly from Dr. Theo at http://www.drtheo.com/

Ultimate Relief Rx and Brazilian Heat Instant Pain Relief Spray 
Available at Dr. Paul’s Naturals

Vitamin D3 and Fish Oil -
 My favorite supplier is Dr. Tim Kuss’s Infinity Health at 1-303-703-3772. Sells mostly to doctors and 
medical professionals but will offer products to retail customers. 



Cryo Cuff – Check out http://www.cryocuff.com/

Ice Packs and Heat Wraps - http://www.icewraps.net/

Home Gym - http://www.bowflex.com/

Thera-bands - http://www.thera-band.com/

Indoor exercise bikes – Lifecycles are my favorite. Go to http://www.lifefitness.com.

Running Shoes – Check out http://www.runnersworld.com/ for the best shoe list.

MBT - http://mbt.com/

http://www.runnersworld.com/


Notes and Studies

Rheumatology (Oxford). 2008 Jan;47(1):31-5.

Influence of glucosamine sulphate on oxidative stress in human osteoarthritic chondrocytes: effects on HO-1, 
p22(Phox) and iNOS expression.

Valvason C, Musacchio E, Pozzuoli A, Ramonda R, Aldegheri R, Punzi L.

Rheumatology Unit, Department of Clinical and Experimental Medicine, University of Padova, Via Giustiniani, 2-35128 
Padova, Italy.

Abstract
OBJECTIVE: Reactive oxygen species (ROS) are major determinants in the alteration of articular cartilage. Among protective 
cellular mechanisms, the inducible isoform of haem oxygenase (HO-1) plays a particularly relevant role. On the other hand, 
the enzymatic activity of the Nicotinamide adenine dinucleotide phosphate (NADPH) system could contribute to the 
generation of ROS. Glucosamine sulphate (GS) is one of the drugs used in the treatment of osteoarthritis; however, its 
mechanism of action is still largely unknown. The aim of the present study was to investigate the effects of GS on primary 
human chondrocytes in vitro, in particular with regard to HO-1, p22(Phox) (a subunit of NADPH complex) and inducible nitric 
oxide synthase (iNOS) expression. METHODS: Primary human chondrocytes were treated with different concentrations of 
GS; gene expression of HO-1, p22(Phox) and iNOS was assessed by the reverse transcriptase-polymerase chain reaction 
method. In a separate set of experiments, the cells were stimulated with human recombinant interleukin (IL)-1beta and 
simultaneously treated with GS. Moreover, HO-1 protein and total nitrite production were evaluated. RESULTS: HO-1 gene 
expression was up-regulated (+40% with respect to the controls, P < 0.001) by 10 mmol/l GS at 24 h, while p22(Phox) gene 
expression was down-regulated by 10 mmol/l GS with a maximum inhibitory effect observed after 48 h treatment. IL-1beta 
stimulation induced expression of iNOS reverted by 1 and 10 mmol/l GS. Moreover, HO-1 gene expression was down-
regulated by IL-1beta and 10 mmol/l GS restored baseline values. These data were confirmed by evaluating HO-1 protein 
level and nitrite production. CONCLUSIONS: The influence of GS on oxidative stress observed in this study discloses a 
possible new mechanism of action and seems to be in keeping with a potential protective effect on chondrocyte population.

Relation of Dietary Intake and Serum Levels of Vitamin D to Progression of Osteoarthritis of the Knee among 
Participants in the Framingham Study
Timothy E. McAlindon, DM; David T. Felson, MD; Yuqing Zhang, DSc; Marian T. Hannan, DSc; Piran Aliabadi, MD; 
Barbara Weissman, MD; David Rush, MD; Peter W.F. Wilson, MD; and Paul Jacques, ScD

+
Author Affiliations :From Boston University Medical Center, Tufts University, and Brigham and Women's Hospital, Boston, 
Massachusetts; and the Framingham Study, Framingham, Massachusetts..

Abstract

Background: Evidence suggests that pathophysiologic processes in bone are important determinants of outcome in 
osteoarthritis of the knee. Low intake and low serum levels of vitamin D may compromise favorable responses of bone to 
osteoarthritis, predisposing patients to progression.

Objective: To determine whether dietary intake and serum levels of vitamin D would predict the incidence and progression of 
osteoarthritis of the knee in participants of the Framingham Study.

Design: Prospective observational study.

Setting: The Framingham Study.
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Participants: Participants in the Framingham Heart Study who had knee radiography at examinations 18 (done between 1983 
and 1985) and 22 (done between 1992 and 1993) and received interim assessments of vitamin D intake and serum levels.

Measurements: Intake of vitamin D and serum levels of 25-hydroxyvitamin D, calculated on the basis of dietary habits and 
supplement use as reported on a questionnaire, were evaluated at examination 20 (1988 to 1989). Knee radiographs were 
given scores for global severity of osteoarthritis, using a modification of the scale of Kellgren and Lawrence (range, 0 to 4), 
and for the presence of osteophytes and joint-space narrowing (range, 0 to 3). Covariates measured at examinations 18 and 
20 were age, sex, body mass index, weight change, injury, physical activity, health status, bone mineral density, and energy 
intake.

Results: 556 participants (mean age at baseline ±SD, 70.3 ± 4.5 years) had complete assessments. Incident osteoarthritis 
occurred in 75 knees; progressive osteoarthritis occurred in 62 knees. Serum levels of vitamin D were modestly correlated 
with vitamin D intake (r = 0.24). Risk for progression increased threefold in participants in the middle and lower tertiles for 
both vitamin D intake (odds ratio for the lower compared with the upper tertile, 4.0 [95% CI, 1.4 to 11.6]) and serum levels of 
vitamin D (odds ratio for the lower compared with the upper tertile, 2.9 [CI, 1.0 to 8.2]). Low serum levels of vitamin D also 
predicted loss of cartilage, as assessed by loss of joint space (odds ratio, 2.3 [CI, 0.9 to 5.5]) and osteophyte growth (odds 
ratio, 3.1 [CI, 1.3 to 7.5]). Incident osteoarthritis of the knee occurring after baseline was not consistently related to either 
intake or serum levels of vitamin D.

Conclusions: Low intake and low serum levels of vitamin D each appear to be associated with an increased risk for 
progression of osteoarthritis of the knee.

Phys Ther. 2010 Mar;90(3):356-66. Epub 2010 Jan 7.

Progressive resistance training improves overall physical activity levels in patients with early osteoarthritis of the 
knee: a randomized controlled trial.

Farr JN, Going SB, McKnight PE, Kasle S, Cussler EC, Cornett M.

Department of Physiological Sciences, University of Arizona, 1713 E University Blvd #93, Tucson, AZ 85721, USA. 
jfarr@email.arizona.edu

Abstract
BACKGROUND: Prescription of resistance training (RT) exercises is an essential aspect of management for knee 
osteoarthritis (OA). However, whether patients with knee OA who are randomly assigned to receive RT simply substitute RT 
for other modes of physical activity remains unclear. OBJECTIVE: The aim of this study was to determine the effect of a 
structured RT intervention on overall levels of moderate- and vigorous-intensity physical activity (MVPA) in patients with 
early-onset knee OA. The study compared patients with early-onset OA who participated in an RT program, those who 
participated in a self-management (SM) program, and those who participated in both RT and SM. Because participants 
randomly assigned to receive the RT intervention may simply switch activity modes, resulting in little net effect, we assessed 
total MVPA in addition to tracking changes in strength (force-generating capacity). DESIGN AND INTERVENTION: This study 
was a randomized controlled trial comparing the effectiveness of SM alone, RT alone, and combined RT+SM on MVPA in 
patients with early OA of the knee. SETTING: The study was conducted on a university campus, with patient recruitment from 
the local community. PARTICIPANTS: The participants in this study were 171 patients (74% women, 26% men) with knee 
OA. They had a mean age of 55.1 (SD=7.1) years, a mean body mass index of 27.6 (SD=4.2) kg/m(2), and radiographic 
status of grade II OA (and no higher) in at least one knee, as defined by the Kellgren and Lawrence classification. They wore 
an accelerometer while awake (X=14.2 [SD=2.2] hours) for 5 to 7 contiguous days (X=6.8 [SD=0.5] days) at baseline and at 
3 and 9 months of intervention. RESULTS: The participants engaged in MVPA a mean of 26.2 (SD=19.3) minutes per day at 
baseline. Both groups significantly increased their MVPA from baseline to 3 months (RT group by 18% [effect size (d)=0.26]; 
SM group by 22% [effect size (d)=0.25]), but only the RT group sustained those changes at 9 months (RT group maintained a 
10% increase [effect size (d)=0.15]; SM group 
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maintained a 2% increase [effect size (d)=0.03]). A significant group x time interaction for MVPA indicated that the RT group 
maintained higher MVPA levels than the SM group. LIMITATIONS: Lack of direct measures of energy 

expenditure and physical function was a limitation of the study. CONCLUSIONS: Patients with early-onset OA of the knee 
can engage in an RT program without sacrificing their overall MVPA levels. These results support the value of RT 
(resistance training) for management of knee OA.

2003 (Phytomedicine. 2003 Jan;10(1):3-7) when a research study examined thirty patients with osteoarthritis of the 
knee. Half of the patients received daily supplementation with 333 mgs of Boswellia. The other half received placebo. After 
the first intervention, washout was given and then the groups were crossed over to receive the opposite intervention for eight 
weeks. All patients receiving boswellia reported decrease in knee pain, increased knee flexion and increased walking 
distance. The frequency of swelling in the knee joint was decreased. Radiologically there was no change. The observed 
differences between drug treated and placebo being statistically significant, are clinically relevant. Boswellia serrata extract 
was well tolerated by the subjects except for minor gastrointestinal symptoms.

Conclusion not stated but supported: Boswellia serrata extract decresease pain, swelling and inmproves activity level in knee 
arthritis sufferers.

Drug therapy of activated arthrosis. On the effectiveness of an enzyme mixture versus diclofenac

Abstract
Clinical efficacy of the antiphlogistic potency of enzymes (Wobenzym, 4 x 7 capsules/day) vs. Diclofenac-Na (2 x 50 mg 
capsules/day) on patients (n = 80) suffering from osteoarthritis of the knee in an acute phase was evaluated. The study 
design was double blind according to the GCP-guidelines. The treatment period lasted 28 days and was followed by a 
treatment-free controll-period of another 28 days. There was equal status of age, sex, duration and impact of osteoarthritis in 
both groups. The clinical parameters as pain at rest, on motion, on walking, at night and pain tenderness showed a significant 
improvement (p < 0.05) after the treatment period, with tendency to relapse in the following observation period. No significant 
difference between both treatment-groups could be seen. No changes in laboratory findings were observed. The global-
assessment (physician's and patient's score) of efficacy and tolerability in both groups were mostly stated as "very good" and 
"good". Adverse events were reported as: Wobenzym: total 14 patients: gastrointestinal complaints (obstipation, vomiting, 
meteorism), allergic rash once and dizziness twice, 6 of these patients discontinued by that reasons. Diclofenac: total 11 
patients: gastrointestinal complaints (epigastrical pain, upset stomach, meteorism), dizziness, 3 of these discontinued. All of 
these vanished after intake was stopped. Summarizing up it could be demonstrated that both evaluated drugs showed equal 
clinical potency. So it might be assumed that Wobenzym can be used as an alternative substance in treatment of acute 
painful osteoarthritis.

Bromelain reduces mild acute knee pain and improves well-being in a dose-dependent fashion in an open study of 
otherwise healthy adults.

Walker AF, Bundy R, Hicks SM, Middleton RW.

Hugh Sinclair Unit of Human Nutrition, The University of Reading, UK. a.f.walker@reading.ac.uk

Abstract
There is preliminary clinical evidence to support the contention that the anti-inflammatory and analgesic properties of 
bromelain help to reduce symptoms of osteo- and rheumatoid arthritis. However, there have been no controlled studies of its 
effects on joint health in healthy subjects who lack such diagnosis. The current study investigated the effects of bromelain on 
mild acute knee pain of less than 3 months duration in otherwise healthy adults. The study was an open, dose-ranging postal 
study in volunteers who had been recruited through newspaper and magazine articles. Two validated questionnaires 
(WOMAC knee health Index and the Psychological Well-Being Index) were completed at baseline and after one month's 
intervention with bromelain, randomly allocated to volunteers as either 200 mg or 400 mg per day. Seventy seven subjects 
completed the study. In both treatment groups, all WOMAC symptom dimension scores were significantly reduced compared 
with baseline, with reductions in the final battery (total symptom score) of 41 and 59% (P = 0.0001 and <0.0001) in the low 
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and high dose groups respectively. 

In addition, improvements in total symptom score (P = 0.036) and the stiffness (P = 0.026) and physical function (P = 0.021) 
dimensions were significantly greater in the high-dose (400 mg per day) compared with the low-dose group. Compared to 
baseline, overall psychological well-being was significantly improved in both groups after treatment (P = 0.015 and P = 
0.0003 in the low and high dose groups respectively), and again, a significant dose-response relationship was observed. We 
conclude that bromelain may be effective in ameliorating physical symptoms and improving general well-being in 
otherwise healthy adults suffering from mild knee pain in a dose-dependant manner. Double blind, placebo-controlled 
studies are now warranted to confirm these results.

NSAIDs Accelerate the Radiographic Progression of Osteoarthritis of the Knee and Hip

The suggestion that indomethacin accelerates the bone destruction in osteoarthritis of the hip was first made by Coke in 
1967;103 subsequent reports have been numerous that provide further clinical evidence of the damaging effects of non-
steroidal anti-inflammatory drugs on osteoarthritic hips.104-107 In one retrospective investigation of the relationship between the 
use of non-steroidal anti-inflammatory drugs on hip destruction in primary osteoarthritis of the hip, 70 hips were studied in 64 
patients. Cranial acetabular migration, a measure of acetabular destruction, was present in 37 hips and absent in 33. Regular 
intake of NSAIDs was noted for 31 of the 37 migrating hips. In regard to the other six, three took NSAIDs on and off and only 
three of the 37 did not take NSAIDs. Those patients with serious hip destruction when compared with those who did not have 
the acetabular destruction did not differ in sex, age, pain grading, or walking ability. The only significant difference was the 
amount of NSAIDs taken. According to the researchers, NSAID use was associated with progressive formation of multiple 
small acetabular and femoral subcortical cysts and subchondral bone thinning. They concluded, “The association of 
acetabular bone destruction with regular NSAID intake in patients with osteoarthritis of the hip adds further evidence to the 
clinical and experimental observations on the powerful and potentially harmful effects of these drugs on cartilage and  
bone.”108 In this study the NSAIDs used regularly and associated with acetabular migration in this series were indomethacin 
(14 hips); ibuprofen (8 hips); naproxen (3 hips); sulindac, aspirin, and piroxicam (2 hips each); flurbiprofen, azapropazone, 
diclofenac, fenclofenac, and ketoprofen (1 hip each). The authors noted, “This study suggests caution in the widespread use 
of NSAIDs for osteoarthritis of the hip…” 

By the third year of the study, the results were so dramatic demonstrating the acceleration of the 
degeneration of the articular cartilage in the knee osteoarthritic patient treated with the NSAID, 
Indomethacin that this part of the study had to be stopped.

Safety and efficacy of undenatured type II collagen in the treatment of osteoarthritis of the knee: a clinical trialDavid 
C. Crowley1, Francis C. Lau2, Prachi Sharma1, Malkanthi Evans1, Najla Guthrie1, Manashi Bagchi2, Debasis Bagchi2,3, Dipak 
K. Dey4, Siba P. Raychaudhuri 5,6, bstract

Previous studies have shown that undenatured type II collagen (UC-II) is effective in the treatment of rheumatoid arthritis, 
and preliminary human and animal trials have shown it to be effective in treating osteoarthritis (OA). The present clinical trial 
evaluated the safety and efficacy of UC-II as compared to a combination of glucosamine and chondroitin (G+C) in the 
treatment of OA of the knee. The results indicate that UC-II treatment was more efficacious resulting in a significant reduction 
in all assessments from the baseline at 90 days; whereas, this effect was not observed in G+C treatment group. Specifically, 
although both treatments reduced the Western Ontario McMaster Osteoarthritis Index (WOMAC) score, treatment with UC-II 
reduced the WOMAC score by 33% as compared to 14% in G+C treated group after 90 days. Similar results were obtained 
for visual analog scale (VAS) scores. Although both the treatments reduced the VAS score, UC-II treatment decreased VAS 
score by 40% after 90 days as compared to 15.4% in G+C treated group. The Lequesne's functional index was used to 
determine the effect of different treatments on pain during daily activities. Treatment with UC-II reduced Lequesne's functional 
index score by 20% as compared to 6% in G+C treated group at the end of 90-day treatment. Thus, UC-II treated subjects 
showed significant enhancement in daily activities suggesting an improvement in their quality of life.

Translation: Colagen type 2 helps arthritis pain and improve activity.
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MSM Treatment for Osteoarthritis Joint Pain Relief
The largest and most thorough clinical trial of MSM to date found that the nutrient improved pain and physical function in 
people with knee osteoarthritis when compared to placebo. The article, "A randomized, double-blind, placebo-controlled 
clinical trial of methylsulfonylmethane (MSM) treatment for knee osteoarthritis pain," was published in print in the journal 
Osteoarthritis and Cartilage in March, 2006."Knee osteoarthritis affects millions of Americans' daily lives, and safe, effective 
options for relieving pain and restoring mobility are limited," according to Jeremy Appleton, ND, CNS, co-author of the MSM–
The Definitive Guide. "The study results provide long-sought validation that MSM is a safe and effective [treatment] option for 
people who want to improve their joint health." says Appleton. "There is also an exciting secondary outcome concerning 
homocysteine levels," says Appleton. "In this study, MSM significantly lowered  homocysteine levels.  High homocysteine 
levels are considered by many to be a health risk. By lowering homocysteine, MSM could potentially reduce those risks, 
which is highly desirable in a joint supplement."
The randomized, double-blind, placebo-controlled clinical trial studied the efficacy and safety of MSM in patients over age 40 
diagnosed with knee osteoarthritis. Participants were randomized to take three grams twice daily of OptiMSM or placebo for 
12 weeks.Primary endpoints were the composite subscales in the Western Ontario and McMaster University Osteoarthritis 
Index (WOMAC) on pain, stiffness, physical function, and total symptoms. Secondary endpoints included several laboratory 
tests for safety, serum homocysteine, and urine malondialdehyde (a marker of oxidative stress).

Clinical Trial Results: MSM Treatment for Osteoarthritis Joint Pain Relief
Compared to placebo, MSM treatment produced statistically significant decreases in WOMAC pain and physical function 
impairment.  MSM  also  significantly  improved  performance  of  daily  activities  when  compared  to  placebo.  Secondary 
outcomes included significant reductions in serum homocysteine and urine malondialdehyde in those taking MSM compared 
to placebo. Trends towards improvement in the MSM group compared to the placebo group were observed in nearly all other  
outcomes studied. There were no major adverse reactions reported in the study."The evidence for MSM  continues to 
become more impressive. This recent study, along with others currently in process, will likely help verify the use of  
MSM as a cornerstone for  those seeking optimal  joint  health,."  says  Jason Theodosakis,  MD,  Asst.  Professor,  
University of Arizona College of Medicine, and author of the bestselling, The Arthritis Cure.

Efficacy of methylsulfonylmethane (MSM) in osteoarthritis pain of the knee: a pilot clinical trial.

Kim LS, Axelrod LJ, Howard P, Buratovich N, Waters RF.

Southwest College Research Institute, Southwest College of Naturopathic Medicine and Health Sciences, Tempe, AZ 85282, 
USA. l.kim@scnm.edu

Abstract
OBJECTIVE: Osteoarthritis (OA) is the most common form of arthritis and the second most common cause of long-term 
disability  among middle-aged and older  adults  in  the United States.  Methylsulfonylmethane (MSM) is  a popular  dietary 
supplement used as a single agent and in combination with other nutrients, and purported to be beneficial  for arthritis.  
However,  there  is  paucity  of  evidence  to  support  the  use  of  MSM.  METHODS:  A randomized,  double-blind,  placebo-
controlled trial was conducted. Fifty men and women, 40-76 years of age with knee OA pain were enrolled in an outpatient  
medical center. Intervention was MSM 3g or placebo twice a day for 12 weeks (6g/day total). Outcomes included the Western 
Ontario  and  McMaster  University  Osteoarthritis  Index  visual  analogue  scale  (WOMAC),  patient  and  physician  global 
assessments (disease status, response to therapy), and SF-36 (overall health-related quality of life). RESULTS: Compared to 
placebo,  MSM produced significant  decreases in  WOMAC pain  and physical  function impairment  (P<0.05). No notable 
changes were found in  WOMAC stiffness and aggregated total  symptoms scores.  MSM also produced improvement  in 
performing activities of daily living when compared to placebo on the SF-36 evaluation (P<0.05). CONCLUSION: MSM (3g 
twice a day) improved symptoms of pain and physical function during the short intervention without major adverse events.  
The benefits and safety of MSM in managing OA and long-term use cannot be confirmed from this pilot trial, but its potential  
clinical application is examined. Underlying mechanisms of action and need for further investigation of MSM are discussed.

CMO

Dr. Len Sands of the San Diego Clinic completed the first human study on the effectiveness on Cetyl Myristoleate in 
1995. There were 48 arthritis patients in this study. All but two showed significant improvement in articular mobility (80% or  
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better) and reduction of pain (70% or better). Obviously the study had its flaws. One doctor conducted the study, there was 
no control group, and the number of participants was small. Even so, it suggested to many that maybe there was some hope  
here and that more scientific studies should follow.

Dr. H. Siemandi conducted a double blind study under the auspices of the Joint European Hospital Studies Program. There 
were 431 patients in the study, 106 who received cetyl myristoleate, 99 who received cetyl myristoleate, and glucosamine,  
sea cucumber, and hydrolyzed cartilage and 226 who received a placebo. Clinical assessment included radiological test and 
other studies.  Results were 63% improvement for the cetyl myristoleate group, 87% for the cetyl myristoleate plus 
glucosamine group and 15% for the placebo group.

In August of 2002, a double blind study was published in the Journal or Rheumatology. The study included sixty-four patients 
with chronic knee OA. Half of the patients received a cetyl myristoleate complex and half a placebo. Evaluations included 
physician assessment, knee range of motion with goniometry, and the Lequesne Algofunctional Index (LAI). The conclusion 
was that the CM group saw significant improvement, while the placebo group saw little to none. In fact in their conclusion 
they state that CM (Cetyl Myristoleate) "may be an alternative to the use of nonsteroidal anti-inflammatory drugs for 
the treatment of OA".

Ginger (Zingiber officinale) Reduces Muscle Pain Caused by Eccentric Exercise.

Black CD, Herring MP, Hurley DJ, O'Connor PJ.

Department of Kinesiology, Georgia College and State University, Milledgeville, Georgia.

Abstract
Ginger has been shown to exert anti-inflammatory effects in rodents, but its effect on human muscle pain is uncertain. Heat 
treatment of ginger has been suggested to enhance its hypoalgesic effects. The purpose of this study was to examine the 
effects of 11 days of raw (study 1) and heat-treated (study 2) ginger supplementation on muscle pain. Study 1 and 2 were 
identical double-blind, placebo controlled, randomized experiments with 34 and 40 volunteers, respectively. Participants 
consumed 2 grams of either raw (study 1) or heated (study 2) ginger or placebo for 11 consecutive days. Participants 
performed 18 eccentric actions of the elbow flexors to induce pain and inflammation. Pain intensity, perceived effort, plasma 
prostaglandin E(2), arm volume, range-of-motion and isometric strength were assessed prior to and for 3 days after exercise. 
Results Raw (25%, -.78 SD, P = .041) and heat-treated (23%, -.57 SD, P = .049) ginger resulted in similar pain reductions 24 
hours after eccentric exercise compared to placebo. Smaller effects were noted between both types of ginger and placebo on 
other measures. Daily supplementation with ginger reduced muscle pain caused by eccentric exercise, and this effect was 
not enhanced by heat treating the ginger. PERSPECTIVE: This study demonstrates that daily consumption of raw and 
heat-treated ginger resulted in moderate-to-large reductions in muscle pain following exercise-induced muscle 
injury. Our findings agree with those showing hypoalgesic effects of ginger in osteoarthritis patients and further 
demonstrate ginger's effectiveness as a pain reliever. Copyright © 2010 American Pain Society. 
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High molecular weight hyaluronic acid relieved joint pain and prevented the progression of cartilage degeneration in 
a rabbit osteoarthritis model after onset of arthritis.

Hashizume M, Koike N, Yoshida H, Suzuki M, Mihara M.

Product Research Department, Chugai Pharmaceutical Co. Ltd., 1-135 Komakado, Gotemba, Shizuoka, 412-8513, Japan.

Abstract
We examined the therapeutic effect of high molecular weight hyaluronic acid (HA) on the progression of joint pain and 
cartilage degeneration in a rabbit osteoarthritis (OA) model. The OA model was induced by partial meniscectomy. In the time 
course study, cartilage degeneration was assessed at 3, 7 and 14 days after operation. In the therapeutic study, HA or 
loxoprofen (LOX) was administered for 14 days beginning four days after operation (after the onset of knee pain and cartilage 
degeneration). Knee pain was assessed by weight distribution on the hind paw, and cartilage damage and MMP production in 
the joints were evaluated 18 days after surgery. In the time course study, severe cartilage damage was found three days after 
operation. In the treatment study, weight-bearing on the injured paw in the control group decreased with time from four days 
after the operation. However, HA or LOX treatment beginning four days after the operation normalized the reduced hind paw 
weight distribution, and PGE(2) production was inhibited by HA treatment and LOX treatment. HA significantly inhibited 
cartilage degeneration, whereas LOX did not. HA also suppressed the production of MMP in joints. Treatment of HA 
after the onset of cartilage destruction and pain showed a cartilage protective effect as well as an analgesic effect.

Efficacy and tolerance of enzymatic hydrolysed collagen (EHC) vs. glucosamine sulphate (GS) in the treatment of 
knee osteoarthritis (KOA).

Trč T, Bohmová J.

Orthopaedic Clinic, 2nd Medical School, Charles University, Prague, Czech Republic, tomas.trc@lfmotol.cuni.cz.

Abstract
This was a 13-week, multicentre, randomised, parallel, double-blind study. One hundred men and women volunteers aged 
>/=40 years with knee osteoarthritis (KOA) were randomised to once daily enzymatic hydrolysed collagen (EHC) 10 g or 
glucosamine sulphate (GS) 1.5 g for 90 consecutive days. Follow-up took place after two weeks and after one, two and three 
months. Primary [visual analogue scale (VAS), Western Ontario and McMaster Universities (WOMAC Index)] and secondary 
outcomes variables, assessed at weeks two, four, eight and 12, were KOA pain intensity measured by quadruple visual 
analogue scales in the target knee, the WOMAC total score index, patient's and investigator's global assessments of disease 
activity, joint assessment, use of rescue medication (ibuprofen 400 mg tablets) and assessment of Quality of Life index (SF-
36 Questionnaire). Safety and tolerability were also evaluated. Clear improvement was observed in both joint pain and 
symptoms in patients with KOA treated with EHC (Colatech(R)) and significant differences were observed. Mean 
reductions from baseline for EHC 10 g daily and GS 1.5 g, respectively, were KOA pain intensity reduction in the target knee 
for Colatech(R) (p < 0.05): WOMAC index decrease </= 15 points at the last visit (day 90) for Colatech(R) in 16 patients 
(34.04%) (p < 0.05) and for glucosamine in six patients (13.04%); total score index for painful joints: Colatech(R) 1.6 (p < 
0.05) and glucosamine 1.8; total score index for swollen joints: Colatech(R) 0.5 (p < 0.05) and glucosamine 0.7; patient's 
global assessment of efficacy as the sum of improvement good + ideal: 80.8% for Colatech(R) and 46.6% for glucosamine (p 
< 0.05). EHC (Colatech(R)) showed superior improvement over GS in the SF-36 Questionnaire in the Physical Health 
Index (42.0 for Colatech and 40.0 for glucosamine). The incidence of adverse events was similar in both groups. Both EHC 
and GS were well tolerated
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Modulation of inflammation by chondroitin sulfate.

Vallières M, du Souich P.

Department of Pharmacology, Faculty of Medicine, University of Montreal, Montreal, Quebec, Canada H3C 3J7.

Abstract
OBJECTIVE AND METHODS: To evaluate the immune-modulator effect of chondroitin sulfate (CS) by means of the review of 
the literature. RESULTS: Inflammatory reactions are primarily originated by infectious agents, immune reactions and by 
sterile tissue lesions that activate membrane receptors by means of pathogen-associated molecular patterns, tissue 
breakdown products and cytokines. The activation of membrane receptors triggers the phosphorylation of mitogen activated 
protein kinases and of the nuclear factor kappaB (NF-kappaB). The binding of NF-kappaB to the promoter of target genes 
enhances the expression of pro-inflammatory cytokines, inducible nitric oxide synthase, cyclooxygenase 2, phospholipase 
A2, and matrix metalloproteases, proteins that contribute to tissue damage and to the inflammatory reaction. The activation of 
NF-kappaB has a key role in the immune homeostasis and the inflammatory response and therefore, in the pathogenesis of 
numerous diseases. Chondroitin sulfate (CS) is able to diminish NF-kappaB activation and nuclear translocation in 
chondrocytes and synovial membrane, effects that may explain the benefits of CS in osteoarthritis. In addition, systemic CS 
reduces NF-kappaB nuclear translocation in macrophages and hepatocytes, raising the hypothesis that CS might be of 
benefit to treat other diseases with a strong inflammatory component. There is preliminary evidence in humans that CS 
improves moderate to severe psoriasis. Moreover, experimental and clinical data suggest that CS might be a useful 
therapeutic agent in diseases such as inflammatory bowel diseases, atherosclerosis, Parkinson's and Alzheimer's 
diseases, multiple sclerosis, amyotrophic lateral sclerosis, rheumatoid arthritis and systemic lupus erythematosus. 
DISCUSSION: These results urge for double blinded placebo-controlled trials to confirm the utility of CS in diseases with 
immune and inflammatory components. Copyright © 2010 Osteoarthritis Research Society International. Published by 
Elsevier Ltd. All rights reserved.

PMID: 20399900 [PubMed - as supplied by publisher]

Effectiveness of chondroitin sulphate in patients with concomitant knee osteoarthritis and psoriasis: a randomized, 
double-blind, placebo-controlled study.

Möller I, Pérez M, Monfort J, Benito P, Cuevas J, Perna C, Doménech G, Herrero M, Montell E, Vergés J.

Rheumatology Institute, Instituto Poal de Reumatología, Barcelona, Spain.

Abstract
OBJECTIVE: The aim of the trial was to assess the efficacy of chondroitin sulphate (CS) on symptomatic knee osteoarthritis 
(OA) associated to psoriasis. METHODS: In this randomized, double-blind, placebo (PBO)-controlled clinical trial 129 
patients with symptomatic knee OA and concomitant psoriasis were randomized into two groups receiving 800mg daily of CS 
or PBO for 3 months. The primary efficacy outcome for knee OA was the Huskisson's visual analogue scale (VAS) and for 
psoriasis was the Psoriasis Area and Severity Index (PASI). Additionally, other secondary efficacy criteria for both conditions 
were assessed. RESULTS: After 3 months of treatment, CS was more effective than PBO, relieving pain VAS (CS -26.9+/-
24.8 vs PBO -14.23+/-20.8mm, P<0.01), decreasing the Lequesne index (CS -4.8+/-3.4 vs PBO -3.3+/-3.5, P<0.05) and 
reducing the number of patients using acetaminophen as rescue medication (CS 43% vs PBO 64%, P<0.05). Regarding 
PASI, Overall Lesion Severity Scale and Physician's Global Assessment of Change no statistically significant changes were 
detected in front of PBO. However, CS improved plantar psoriasis compared to PBO (CS 87% vs PBO 27%, P<0.05). Quality 
of life improved significantly in CS-treated patients according to the Short Form-36 health survey and the Dermatology Life 
Quality Index (DLQI). CS tolerability was excellent. Adverse events were infrequent and evenly distributed among groups. 
The incidence of psoriatic flares did not increase after treatments. CONCLUSIONS: This study confirms the efficacy and 
safety of CS as a symptomatic slow-acting drug in patients with knee OA and shows that CS improves plantar psoriasis. 
The use of CS could represent a special benefit in patients with both pathologies since non-steroidal anti-inflammatory drug 
has been reported to induce or exacerbate psoriasis. FDA Clinical Trials Government Identifier: NCT00669123. Copyright © 
2010. Published by Elsevier Ltd.

Antioxidant, antiinflammatory and neuroprotective actions of chondroitin sulfate and proteoglycans.

Egea J, García AG, Verges J, Montell E, López MG.
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Instituto Teófilo Hernando, Facultad de Medicina, Universidad Autónoma de Madrid, Spain; Departamento de Farmacología y 
Terapéutica, Facultad de Medicina, Universidad Autónoma de Madrid, Spain.

Abstract
The antiinflammatory and antiapoptotic effects of chondroitin sulfate (CS) are being used to treat osteoarthritis. Recent 
evidence has revealed that those peripheral effects of CS may also have therapeutic interest in diseases of the central 
nervous system (CNS). We review here such evidence. Perineuronal nets (PNNs) formed by chondroitin sulfate 
proteoglycans (CSPGs) may have a neuroprotective action against oxidative stress potentially involved in 
neurodegeneration. On the other hand, in human neuroblastoma SH-SY5Y cells CS has antioxidant and neuroprotective 
effects by activating the signaling pathway PKC/PI3K/Akt and inducing the antioxidant enzyme hemoxygenase-1. Consistent 
with this is the observation that protein kinase C (PKC) blockade overcomes inhibition of neurite outgrowth elicited by 
CSPGs. In addition, CS protects cortical neurons against excytotoxic death by phosphorylation of intracellular signals and the 
suppression of caspase-3 activation. Of interest is the finding that a disaccharide derived from CSPG degradation (CSGP-
DS) protects neurons against toxicity both in vitro and in vivo. Furthermore, CSGP-DS efficiently protects against neuronal 
loss in experimental autoimmune encephalomyelitis and uveitis, decreases secretion of tumor necrosis factor-alpha (TNF-
alpha) and block necrosis factor kappa B (NF-kappaB) translocation. In conclusion, CS may have neuroprotective 
properties linked to its antioxidant and antiinflammatory effects. Copyright © 2010 Osteoarthritis Research Society 
International. Published by Elsevier Ltd. All rights reserved.

PMID: 20399898 [PubMed - as supplied by publisher]

OBJECTIVE: Osteoarthritis is a chronic disease characterized by irreversible damage to joint structures, including loss of 
articular cartilage, inflammation of the synovial membrane, and alterations in the subchondral bone. Symptomatic slow-acting 
drugs for osteoarthritis have been proposed as treatment because of their excellent safety profile. This review summarizes 
some data relating to the mechanisms of action of chondroitin sulfate in the pathophysiology of osteoarthritic joint tissues. 
METHODS: Peer-reviewed articles obtained using pre-defined search criteria and published in the PubMed database are 
summarized. In addition, a relevant in press paper is included. RESULTS: Chondroitin sulfate belongs to the group of 
glycosaminoglycans and is a major component of articular cartilage. The effect of chondroitin sulfate in patients with 
osteoarthritis is possibly the result of the stimulation of the synthesis of proteoglycans and the decrease in catabolic activity of 
chondrocytes by inhibiting the synthesis of proteolytic enzymes and other factors that contribute to cartilage matrix damage 
and cause the death of these cells. Chondroitin sulfate was also shown to exert anti-inflammatory activity. In addition, it acts 
on osteoarthritic subchondral bone osteoblasts by modulating the osteoprotegerin/receptor activator of NF-kappaB ligand 
ratio in favor of reduced bone resorption. It is noteworthy to mention that a head-to-head comparison of the effects of 
chondroitin sulfate of different origins and levels of purity on human osteoarthritic cartilage revealed the existence of a 
disparity in effects. CONCLUSION: The positive effects of chondroitin sulfate on the pathophysiology of osteoarthritis 
are possibly due to its contribution to a proper balance between anabolism/catabolism in the articular tissues. 
Copyright © 2010. Published by Elsevier Ltd.

Structure-modifying effects of chondroitin sulfate in knee osteoarthritis: an updated meta-analysis of randomized 
placebo-controlled trials of 2-year duration.

Hochberg MC.

Division of Rheumatology and Clinical Immunology, Department of Medicine, University of Maryland School of Medicine, 
Baltimore, MD 21201, USA; Department of Epidemiology and Preventive Medicine, University of Maryland School of 
Medicine, Baltimore, MD 21201, USA.

Abstract
OBJECTIVE: To update a published meta-analysis of double-blind placebo-controlled randomized clinical trials (RCTs) to 
assess the efficacy of chondroitin sulfate as a structure-modifying drug for knee osteoarthritis (OA). DESIGN: A published 
meta-analysis of randomized controlled trials was updated to include data from one new trial and final data from a second 
trial both published recently in peer-reviewed literature. This meta-analysis was limited to three RCTs of 2-year duration. Data 
were pooled using a fixed effects model as there was no evidence of important heterogeneity. RESULTS: Pooled results 
demonstrated a small significant effect of chondroitin sulfate on the reduction in rate of decline in minimum joint space width 
of 0.13mm [95% confidence interval (CI) 0.06, 0.19] (P=0.0002) that corresponded to an effect size of 0.23 (95% CI 0.11, 
0.35) (P=0.0001). CONCLUSION: These results demonstrate that chondroitin sulfate is effective for reducing the rate 
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(of cartilage loss). Copyright © 2010. Published by Elsevier Ltd.
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After patients are diagnosed with knee osteoarthritis, what do they do?

Grindrod KA, Marra CA, Colley L, Cibere J, Tsuyuki RT, Esdaile JM, Gastonguay L, Kopec J.

University of British Columbia, Vancouver, British Columbia, Canada.

Abstract
OBJECTIVE: To learn more about the health services and products that patients use after receiving a diagnosis of knee 
osteoarthritis (OA), as well as the trajectory of their health-related quality of life (HRQOL). METHODS: Using a simple 
screening survey, community pharmacists identified 194 participants with previously undiagnosed knee OA. Of these 
participants, 190 were confirmed to have OA on further investigation. At baseline and 1, 3, and 6 months after diagnosis, a 
survey was administered to assess health services, product use, and HRQOL, including the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC), the Medical Outcomes Study Short Form 36 (SF-36) health survey, the Paper 
Adaptive Test (PAT-5D-QOL), and the Health Utilities Index Mark 3. RESULTS: With a mean age of 63 years, participants 
were mostly women, white, and overweight. By 6 months, more than 90% of the participants had visited their family physician 
to discuss their OA, and more than 50% of participants took either prescription or nonprescription analgesics. In addition, 
three-quarters of the participants started exercising, one-third initiated activity aids, and one-third had started natural 
medicine products. At 6 months compared with baseline, significant improvements were seen in the SF-36 physical 
component summary (P = 0.001) and bodily pain domain scores (P = 0.02), the PAT-5D-QOL overall, pain, and usual daily 
activities scores (P < 0.001 for all), and the WOMAC total, pain, and function scores (P < 0.001 for all). CONCLUSION: 
Within 6 months of receiving a diagnosis of knee OA, participants made several lifestyle interventions, often without 
the advice of a health professional, and saw improvements in their pain and function.

Clinical and Gait Analytical Investigation of Valgus Knee Bracing in Therapy for Medial Degenerative Joint Disease 
of the Knee.

Müller-Rath R, Cho HY, Siebert CH, Miltner O.

Orthopädische Praxisklinik Neuss.

Abstract
GOALS: The non-operative treatment of medial degenerative joint disease of the knee has proven to be difficult due to the 
underlying deformity and the pathological mechanical loading. Valgus knee bracing offers the possibility to directly address 
the mechanical deficit. The aim of this study was to analyse whether or not part-time valgus knee bracing in patients with 
medial osteoarthrits can effectively reduce knee pain and lead to reproducible changes in the gait analysis in comparison to 
an elastic knee bandage and an untreated control group. MATERIAL AND METHODS: In a prospective trial, 33 patients with 
symptomatic medial osteoarthritis of the knee joint with a minimum of grade 2 according to the radiographic classification of 
Kellegren & Lawrence were randomised into a treatment group with a valgus brace (n = 13; M4 OA(R), Medi) and an elastic 
knee bandage (n = 10; Genumedi(R), Medi). Both supportive devices were to be applied for 2-4 hours per day, especially 
during activity. The control group (n = 10) consisted of untreated individuals. The deviation of the leg axis and the degree of 
degenerative joint 

disease were evaluated radiographically at the onset of the study by a standing whole leg X-ray. The evaluation at the 
beginning of the study and after 16 weeks consisted of a clinical examination including various knee scores (Insall score, 
Lequesne score, HSS score, Tegner score, WOMAC, and VAS for pain). Additionally, at both times a 3-dimensional, 
instrumented gait analysis was carried out to document the joint angles of the affected knee in all planes. The obtained knee 
joint angles from all groups at both time points were compared to a control group of healthy persons without a history of knee 
pain by qualitative measurement. RESULTS: Radiographically, the medial deviation of the load axis from the knee joint centre 
(MAD) was 29 mm. In 27 patients we found a combination of femoral, intra-articular and tibial changes contributing to the 
varus alignment. The joint line conversion angle (JLCA) was pathological in all subjects. Clinically, in 4 of 5 subjective and 
objective scores (Insall score, Lequesne score, Tegner score, WOMAC, and VAS for pain) a statistically significant 
improvement of the symptoms, joint function and activity level thanks to the application of the corrective valgus knee brace 
was documented after 16 weeks. The knee bandage also led to an improvement, but only in 2 scores (Insall score, Tegner 
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score). No changes were documented for the control group. The gait analysis of the orthosis group revealed an improvement 
in the extension and flexion angles (sagittal plane) and the knee rotation angles (horizontal plane) when compared to a 
control group. CONCLUSION: The correction obtained by this knee orthosis, which places a valgus stress on the 
medially osteoarthritic knee, is an effective addition to the conservative treatment protocols and is superior to the 
isolated use of an elastic knee bandage. Further research is warranted to evaluate the longevity of such treatment and to 
further improve the technique of gait analysis by the development of quantitative parameters. © Georg Thieme Verlag KG 
Stuttgart · New York.

A study on the efficacy of treatment with mud packs and baths with Sillene mineral water (Chianciano Spa Italy) in 
patients suffering from knee osteoarthritis.

Fraioli A, Serio A, Mennuni G, Ceccarelli F, Petraccia L, Fontana M, Grassi M, Valesini G.

Dipartimento di Clinica e Terapia Medica, UOC Medicina Interna E, Terapia Medica e Medicina Termale, Scuola di 
Specializzazione in Idrologia Medica, Sapienza Università di Roma, Azienda Policlinico Umberto I, V.le del Policlinico 155, 
00161, Rome, Italy, antonio.fraioli@uniroma1.it.

Abstract
Mud-bath therapy plays a primary role in the treatment and prevention of osteoarthritis that has been recognised since 
antiquity. Numerous studies have demonstrated its clinical benefits and its effects on inflammatory mediators (interleukins), 
the immune system, cenesthesic factors (endorphins), and the diencephalic-pituitary-adrenal axis. This study was conducted 
to assess the efficacy of mud-bath therapy with mineral water from the Sillene Spring at Italy's Chianciano Spa in patients 
with osteoarthritis of the knee. Patients (n = 61) were divided into two groups. Group A underwent three cycles of mud-based 
spa therapy over a year's time, whereas group B did not. Clinical conditions, visual analogue scale pain ratings, and 
Lequesne indexes of the two groups were compared. We also compared these same parameters in the patients of the two 
groups that were following the therapy with drugs and in the patients of the group A before and after spa treatment. The 
percentage of patients with no symptoms or mild symptoms was higher in group A than in group B. Within group A, this 
percentage was higher after treatment than before spa therapy. Even in the comparison between the patients of the two 
groups that were following the therapy with drug, the results was that in group A the percentage of patients with no symptoms 
or mild symptoms was higher than in group B. Statistical analyses based on various tests revealed that almost all these 
differences were highly significant. No adverse effects were observed in any of the patients in group A. 

In conclusion, the mud-bath therapy performed at Chianciano Spa with Sillene Spring water remarkably improved 
the clinical conditions of patients with knee arthritis and significantly reduces the frequency and severity of 
symptoms and the disability they cause.

Effect of a Home Program of Hip Abductor Exercises on Knee Joint Loading, Strength, Function, and Pain in People 
With Knee Osteoarthritis: A Clinical Trial.

Sled EA, Khoja L, Deluzio KJ, Olney SJ, Culham EG.

School of Rehabilitation Therapy, Queen's University, L.D. Acton Building, 31 George St, Kingston, Ontario, Canada K7L 
3N6.

Abstract
Background Hip abductor muscle weakness may result in impaired frontal-plane pelvic control during gait, leading to greater 
medial compartment loading in people with knee osteoarthritis (OA). Objective This study investigated the effect of an 8-week 
home strengthening program for the hip abductor muscles on knee joint loading (measured by the external knee adduction 
moment during gait), strength (force-generating capacity), and function and pain in individuals with medial knee OA. Design 
The study design was a nonequivalent, pretest-posttest, control group design. Setting Testing was conducted in a motor 
performance laboratory. Patients An a priori sample size calculation was performed. Forty participants with knee OA were 
matched for age and sex with a control group of participants without knee OA. Intervention Participants with knee OA 
completed a home hip abductor strengthening program. Measurements Three-dimensional gait analysis was performed to 
obtain peak knee adduction moments in the first 50% of the stance phase. Isokinetic concentric strength of the hip abductor 
muscles was measured using an isokinetic dynamometer. The Five-Times-Sit-to-Stand Test was used to evaluate functional 
performance. Knee pain was assessed with the Western Ontario and McMaster Universities Osteoarthritis Index 
questionnaire. RESULTS: /b> Following the intervention, the OA group demonstrated significant improvement in hip abductor 
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strength, but not in the knee adduction moment. Functional performance on the sit-to-stand test improved in the OA group 
compared with the control group. The OA group reported decreased knee pain after the intervention. Limitations Gait 
strategies that may have affected the knee adduction moment, including lateral trunk lean, were not evaluated in this study. 

CONCLUSIONS: Hip abductor strengthening did not reduce knee joint loading but did improve function and reduce 
pain in a group with medial knee OA.

A combined phase I and II open label study on the effects of a seaweed extract nutrient complex (algae) on 
osteoarthritis.

Myers SP, O'Connor J, Fitton JH, Brooks L, Rolfe M, Connellan P, Wohlmuth H, Cheras PA, Morris C.

NatMed-Research.

Abstract
BACKGROUND: Isolated fucoidans from brown marine algae have been shown to have a range of anti-inflammatory effects. 
PURPOSE: This present study tested a Maritech((R)) extract formulation, containing a blend of extracts from three different 
species of brown algae, plus nutrients in an open label combined phase I and II pilot scale study to determine both acute 
safety and efficacy in osteoarthritis of the knee. PATIENTS AND METHODS: Participants (n = 12, five females [mean age, 62 
+/- 11.06 years] and seven males [mean age, 57.14 +/- 9.20 years]) with a confirmed diagnosis of osteoarthritis of the knee 
were randomized to either 100 mg (n = 5) or 1000 mg (n = 7) of a Maritech((R)) extract formulation per day. The formulation 
contained Maritech((R)) seaweed extract containing Fucus vesiculosis (85% w/w), Macrocystis pyrifera (10% w/w) and 
Laminaria japonica (5% w/w) plus vitamin B6, zinc and manganese. Primary outcome was the average comprehensive 
arthritis test (COAT) score which is comprised of four sub-scales: pain, stiffness, difficulty with physical activity and overall 
symptom severity measured weekly. Safety measures included full blood count, serum lipids, liver function tests, urea, 
creatinine and electrolytes determined at baseline and week 12. All adverse events were recorded. RESULTS: Eleven 
participants completed 12 weeks and one completed 10 weeks of the study. Using a multilevel linear model, the average 
COAT score was reduced by 18% for the 100 mg treatment and 52% for the 1000 mg dose at the end of the study. There 
was a clear dose response effect seen between the two treatments (P </= 0.0005) on the average COAT score and each of 
the four COAT subscales (pain, stiffness, difficulty with physical activity and overall symptom severity) (P </= 0.05). The 
preparation was well tolerated and the few adverse events were unlikely to be related to the study 

medication. There were no changes in blood parameters measured over the course of the study with the exception of an 
increase in serum albumin which was not clinically significant. CONCLUSION: The seaweed extract nutrient complex 
(algae) when taken orally over twelve weeks decreased the symptoms of osteoarthritis in a dose-dependent manner. 
It was demonstrated to be safe to use over the study period at the doses tested. The efficacy of the preparation now 
needs to be demonstrated in a phase III randomized controlled trial (RCT). AUSTRALIAN AND NEW ZEALAND CLINICAL 
TRIALS REGISTER: ACTRN12607000229471.

Lipid peroxidation, glutathione, vitamin E, and antioxidant enzymes in synovial fluid from patients with 
osteoarthritis.

Sutipornpalangkul W, Morales NP, Charoencholvanich K, Harnroongroj T.

Department of Orthopaedic Surgery, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand. 
tewsv@mahidol.ac.th

Abstract
AIM: To compare levels of lipid peroxidation and antioxidants in synovial fluid from primary knee osteoarthritis (OA) patients 
with severe cartilage damage undergoing total knee replacement with those in the synovial fluid from injured knee joint 
patients with intact cartilage undergoing knee arthroscopy. METHODS: Thirty-two OA patients and 10 injured knee joint 
patients were recruited. Lipid peroxidation (thiobarbituric acid reactive substances [TBARs]), iron and glutathione (GSH) were 
measured using a colorimetric method. Vitamin E was measured with high-performance liquid chromatography (HPLC). 
Activities of antioxidant enzymes (glutathione peroxidase [GPx], superoxide dismutase [SOD]) were analyzed with the use of 
a kinetic method. RESULTS: TBARs, iron and GSH levels in synovial fluid were not significantly different between OA 
patients and injured knee joint patients. Antioxidant enzymes such as GPx and SOD activities also indicated no significant 
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difference. Only vitamin E level was significantly lower in the synovial fluid of OA patients than in that of the injured knee joint 
patients. CONCLUSIONS: Oxidative stress may have a role in pathogenesis of knee osteoarthritis. Vitamin E 
supplementation may have a role in the management of patients.

Effect of glucosamine hydrochloride capsules on articular cartilage of rabbit knee joint in osteoarthritis

Chen D, Zhang Z, Cao J, Zhang D, Jia B.

Department of Joint, Attached Orthopedics Hospital of North China Coal Medical College, Tangshan Hebei, 063000, P.R. 
China.

Abstract
OBJECTIVE: To access the protective effects of glucosamine hydrochloride capsules (OTL) on articular cartilage in 
osteoarthritis of rabbit. METHODS: Thirty-six New Zealand white rabbits were divided randomly into three groups (n=12): 
sham group (group A), anterior cruciate ligament transection (ACLT)/normal saline group (group B), and ACLT/OTL group 
(group C). Rabbits in groups B, C received ACLT on the right knee. Rabbits in group A were not given ACLT as control. Group 
C received a daily administration of OTL at a dose of 150 mg/kg of body weight for 12 weeks; in contrast, group B received 
normal saline at the same dose. All rabbits were sacrificed after 12 weeks. The right femoral condyle were removed and 
observed at pathologic changes with HE staining and graded by Mankin's scale, the expression level of transforming growth 
factor beta 1 (TGF-beta 1) and interleukin 1 beta (IL-1 beta) were detected by immunohistochemical staining. RESULTS: All 
rabbits survived at the end of experiment and incision healed well. The gross observation showed that joint synovia increased 
and articular surface was smooth and integrity in group A; that ulcer was observed on the articular surface of group B; and 
that articular surface was smooth and integrity in group C. There were sigificant differences in articular cartilage scores 
between 3 groups (P < 0.05). The histological observation showed that the articular cartilage had normal structure and the 
cells arranged regularly in group A; that the articular cartilage became thin and the cells arranged irregularly in group B; and 
that the cells arranged with a clear layer and had regular shape in group C. The Mankin scores were 1.04 +/- 0.13, 7.97 +/- 
0.12, and 2.81 +/- 0.36 in groups A, B, and C, respectively; showing significant difference between 3 groups (P < 0.05). 

The result of immunohistochemistry showed that the expressions of TGF-beta 1 were 50.62 +/- 1.51, 24.81 
+/- 1.28, and 41.57 +/- 1.69 and the expressions of IL-1 beta were 13.12 +/- 1.21, 62.53 +/- 2.37, and 30.67 +/- 1.28; showing 
significant differences between 3 groups (P < 0.05). 

CONCLUSION: A daily administration of OTL at a dose of 150 mg/kg for 12 weeks can partially decrease the 
expression levels of IL-1 beta and increase the expression levels of TGF-beta 1, which delays the development of 
osteoarthritis.

Adverse Effects of Topical Nonsteroidal Antiinflammatory Drugs in Older Adults with Osteoarthritis: A Systematic 
Literature Review.

Makris UE, Kohler MJ, Fraenkel L.

From the Section of Rheumatology, Department of Medicine, Yale University School of Medicine, New Haven; and the 
Section of Rheumatology, Department of Veterans Affairs, Connecticut Healthcare System, West Haven, Connecticut, USA.

Abstract
OBJECTIVE: To systematically review the literature on reported adverse effects (AE) associated with use of topical 
nonsteroidal antiinflammatory drugs (NSAID) in older adults with osteoarthritis (OA). METHODS: A systematic search of 
Medline (1950 to November 2009), Scopus, Embase, Web of Science, Cochrane databases, Dissertation and American 
College of Rheumatology meeting abstracts was performed to identify original randomized controlled trials, case reports, 
observational studies, editorials, or dissertations reporting AE from topical NSAID in older adults with OA. Information was 
sought on study and participant characteristics, detailed recording of application site, and systemic AE as well as withdrawals 
due to AE. RESULTS: The initial search yielded 953 articles of which 19 met eligibility criteria. Subjects receiving topical 
NSAID reported up to 39.3% application site AE, and up to 17.5% systemic AE. Five cases of warfarin potentiation with 
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topical agents were reported, 1 resulting in gastrointestinal bleeding. In formal trials, the withdrawal rate from AE ranged from 
0 to 21% in the topical agents, 0 to 25% in the oral NSAID, and 0 to 16% in the placebo group. CONCLUSION: Although 
topical NSAID are safer than oral NSAID (fewer severe gastrointestinal AE), a substantial proportion of older adults 
report systemic AE (Adverse Effects) with topical agents. The withdrawal rate due to AE with topical agents is 
comparable to that of oral NSAID. Given the safety profile and withdrawal rates described in this study, further data are 
needed to determine the incremental benefits of topical NSAID compared to other treatment modalities in older adults with 
OA.

The Effect of Quadriceps Strength and Proprioception on Risk for Knee Osteoarthritis.

Segal NA, Glass NA, Felson DT, Hurley M, Yang M, Nevitt M, Lewis CE, Torner JC.

1University of Iowa, Iowa City, IA, 2Boston University, Boston, MA, 3King's College London, London, UK, 4University of 
California at San Francisco, San Francisco, CA, 5University of Alabama at Birmingham, Birmingham, AL.

Abstract
PURPOSE:: Impaired quadriceps strength and joint position sense (JPS) have been linked with knee osteoarthritis (OA) 
cross-sectionally. While neither has been independently associated with incident radiographic OA, their combination may 
mediate risk. The purpose of this study was to determine whether better sensoriomotor function protects against 
development of incident radiographic or symptomatic knee OA. METHODS:: The Multicenter Osteoarthritis (MOST) Study, is 
a longitudinal study of adults age 50-79 years at high risk for knee OA. Participants underwent bilateral, weight bearing, fixed-
flexion radiographs, JPS acuity tests, and isokinetic quadriceps strength tests. The relationships between combinations of the 
tertiles of sex-specific baseline peak strength and mean JPS, and development of incident radiographic (Kellgren-Lawrence 
(KL) grade >/=2) or symptomatic knee OA (KL grade >/=2 and frequent knee pain or stiffness) at 30-month follow-up were 
evaluated. Secondary analyses defined JPS as the variance over the 10 JPS trials, and also assessed the interaction of 
strength and JPS in predicting each outcome. RESULTS:: The study of incident radiographic knee OA included 1390 
participants (age 61.2+/-7.9 years 

and BMI 29.4+/-5.1 kg/m) and the study of incident symptomatic knee OA included 1829 participants (age 62.2+/-8.0 years 
and BMI 30.0+/-5.4 kg/m). Greater strength at baseline protected against incident symptomatic but not radiographic knee OA 
regardless of JPS tertile. There was no significant relationship between the strength-JPS interaction and the development of 
radiographic or symptomatic knee OA. 

CONCLUSION: The finding that quadriceps strength protected against incident symptomatic but not radiographic 
knee OA regardless of JPS tertile suggests that strength may be more important than JPS in mediating risk for knee 
OA.

Exercise adherence improves long-term patient outcome in patients with osteoarthritis of the hip and/or knee.

Pisters MF, Veenhof C, Schellevis FG, Twisk JW, Dekker J, De Bakker DH.

Netherlands Institute for Health Services Research (NIVEL), Utrecht, The Netherlands.

Abstract
OBJECTIVE: To determine the effect of patient exercise adherence within the prescribed physical therapy treatment period 
and after physical therapy discharge on patients' outcome on pain, physical function and patient self-perceived effect in 
individuals with osteoarthritis (OA) of the hip and/or knee. METHODS: Prospective observational follow-up study, in which 
150 patients with OA of the hip and/or knee receiving exercise therapy were followed 60 months. Data were obtained from a 
randomized controlled trial, with assessments at baseline, 3, 15, and 60 months follow-up. The association between exercise 
adherence and patients' outcome on pain, physical function and self-perceived effect was examined using generalized 
estimating equations (GEE) analyses. RESULTS: Adherence to recommended home exercises and being more physically 
active was significantly associated with better treatment outcome on pain, self-reported physical function, physical 
performance and self-perceived effect. The association between adherence and outcome was consistent over time. 
Adherence to home activities was only associated with better self-perceived effect. 

CONCLUSION: Better adherence to recommended home exercises as well as being more physically active improves 
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the long-term effectiveness of exercise therapy in patients with osteoarthritis of the hip and/or knee. Both within and 
after the treatment period better adherence is associated with better patients' outcome on pain, physical function, 
and self-perceived effect. Since exercise adherence declines over time, future research should focus on how 
exercise behavior can be stimulated and maintained in the long-term.

Efficacy of guided imagery with relaxation for osteoarthritis symptoms and medication intake.

Baird CL, Murawski MM, Wu J.

Indiana University School of Nursing, 1111 Middle Drive, NU 421, Indianapolis, Indiana 46202, USA. bairdc@iupui.edu

Abstract
Supporting safe self-management interventions for symptoms of osteoarthritis (OA) may reduce the personal and societal 
burden of this increasing health concern. Self-management interventions might be even more beneficial if symptom control 
were accompanied by decreased medication use, reducing cost and potential side effects. Guided imagery with relaxation 
(GIR) created especially for OA may be a useful self-management intervention, reducing both symptoms and medication use. 
A longitudinal randomized assignment experimental design was used to study the efficacy of GIR in reducing pain, improving 
mobility, and reducing medication use. Thirty older adults were randomly assigned to participate in the 4-month trial by using 
either GIR or a sham intervention, planned relaxation. Repeated-measures analysis of variance revealed that, compared with 
those who used the sham intervention, participants who used GIR had a significant reduction in pain from baseline to month 
4 and significant improvement in mobility from baseline to month 2. Poisson technique indicated that, compared with those 
who used the sham intervention, participants who used GIR had a significant reduction in over-the-counter (OTC) medication 
use from baseline to month 4, prescribed analgesic use from baseline to month 4, and total medication (OTC, prescribed 
analgesic, and prescribed arthritis medication) use from baseline to month 2 and month 4. 

Results of this study support the efficacy of GIR in reducing symptoms, as well as in reducing medication use. 
Guided imagery with relaxation may be useful in the regimen of pain management for clinicians. 
Copyright 2010 American Society for Pain Management Nursing. Published by Elsevier Inc. All rights reserved.

Comparing two low-energy diets for the treatment of knee osteoarthritis symptoms in obese patients: a pragmatic 
randomized clinical trial.

Riecke BF, Christensen R, Christensen P, Leeds AR, Boesen M, Lohmander LS, Astrup A, Bliddal H.

The Parker Institute, Frederiksberg Hospital, Denmark.

Abstract
OBJECTIVES: To evaluate in a prospective, randomized clinical trial (RCT), symptom response among obese knee 
osteoarthritis (OA) patients following a feasible, intensive weight-loss program for 16 weeks. METHODS: Eligible patients 
were obese [body mass index (BMI)>30kg/m(2)]; >50 years old, with primary knee OA. Participants were randomized to 
either a very-low-energy diet (VLED) or a low-energy diet (LED) (415kcal/day and 810kcal/day, respectively), using 
commercially available formula foods - only for the first 8 weeks, managed by dieticians. The 8 weeks were followed by an 
additional 8-week period of a hypo-energetic diet consisting of normal food plus meal replacements (1200kcal/day). The 
primary endpoint was the number of patients responding according to the Outcome Measures in Rheumatology Clinical Trials 
and Osteoarthritis Research Society International (OMERACT-OARSI) responder criterion. The statistical analysis was based 
on a non-responder intention-to-treat (ITT) population (baseline observation carried forward). RESULTS: One hundred and 
ninety two patients (155 (80.7%) females) with a mean age 62.5 years [standard deviation (SD) 6.4; range 50-78 years]; 
average BMI 37.3 (SD 4.8) were included. At 16 weeks, similar proportions of the VLED and LED groups, 59 (61.5%), and 63 
(65.6%) patients, respectively, met the OMERACT-OARSI responder criteria, with no statistical significant difference between 
the groups (P=0.55). Combining the groups the pooled estimate was 64% meeting the responder criteria [95% confidence 
interval (CI) 57%, 70%]. There was an overall reduction in pain, corresponding to an average pain reduction on the visual 
analogue scale (VAS) of 11.1 (95%CI 13.6, 8.5) in the combined groups. At week 16 weight loss in the combined groups was 
12.8kg (95%CI: 11.84-13.66; P<0.001). 71% lost >/=10% body weight in both diet groups, with a pooled estimate of 74% 
(95%CI: 68-80%). 
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CONCLUSION: No clinically significant differences were found between the 415kcal/day and 810kcal/day diets. A 16-week 
formula-diet weight-loss program resulted in a fast and effective weight loss with very few adverse events resulting 
in a highly significant improvement in symptoms in overweight patients with knee OA. ClinicalTrials.gov Identifier: 
NCT00655941. Copyright © 2009 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights 
reserved.

J Altern Complement Med. 2010 Mar;16(3):227-33.

A randomized study of the effects of t'ai chi on muscle strength, bone mineral density, and fear of falling in women 
with osteoarthritis.

Song R, Roberts BL, Lee EO, Lam P, Bae SC.

Chungnam National University, College of Nursing, Daejeon, South Korea.

Abstract
PURPOSE: Individuals with osteoarthritis can experience difficulty walking and poor strength, possibly leading to falls and 
fractures. Exercise has been found to increase strength and bone mineral density. The purpose of this study was to 
determine the effects of 6 months of t'ai chi on knee muscle strength, bone mineral density, and fear of falling in older women 
with osteoarthritis. METHODS: Eighty-two (82) women with osteoarthritis, recruited from outpatient clinics and community 
health centers, were randomly assigned to either a t'ai chi group and took part in a t'ai chi program, or a control group. Of 
these, 30 subjects (mean age = 63 years) in the t'ai chi group and 35 (mean age = 61 years) in the control group completed 
post-test measures at 6 months. RESULTS: After the 6-month study period, subjects in the t'ai chi program had significantly 
greater knee extensor endurance (pre- to post-test mean increase = 36.4 W/kg, versus 1.1 W/kg for the controls), and 
significantly greater bone mineral density in the neck 

of the proximal femur (mean change = 0.09, versus -0.10 for the controls), Ward's triangle (mean change = 0.04, versus -0.04 
for the controls), and trochanter (mean change = 0.07, versus -0.05 for the controls) than the controls. However, knee 
extensor and flexor strength did not differ significantly between the groups. The fear of falling during daily activities reduced 
significantly more in the t'ai chi group (mean change = -2.40, versus 0.66 for the controls). 

CONCLUSIONS: T'ai chi increased knee extensor muscle endurance and bone mineral density in older women with 
osteoarthritis, and decreased their fear of falling during daily activities. Further study with long-term follow-up is 
needed to substantiate the role of t'ai chi exercise in the prevention of fall and its related fracture.

Arthritis Care Res (Hoboken). 2010 Feb 26. [Epub ahead of print]

The effects of common footwear on joint loading in osteoarthritis of the knee.

Shakoor N, Sengupta M, Foucher KC, Wimmer MA, Fogg LF, Block JA.

Section of Rheumatology, Rush Medical College.

Abstract
OBJECTIVE:: Elevated joint loads during walking have been associated with the severity and progression of osteoarthritis 
(OA) of the knee. Footwear may have the potential to alter these loads. This study compared the effects of several common 
shoe types on knee loading in subjects with OA of the knee. METHODS:: 31 subjects (10 men, 21 women) with radiographic 
and symptomatic knee OA underwent gait analyses using an optoelectronic camera system and multi-component force plate. 
In each case, gait was evaluated barefoot and while wearing 4 different shoes: 1) clogs (Dansko(R)), 2) stability shoes 
(Brooks Addiction(R)), 3) flat walking shoes (Puma H Street(R)), and 4) flip-flops. Peak knee loads were compared between 
the different footwear conditions. RESULTS:: Overall, the clogs and stability shoes, resulted in a significantly higher peak 
knee adduction moment (3.1+/-0.7 and 3.0+/-0.7 %BW*ht, respectively, 15% higher, p<0.05)) compared with that of flat 
walking shoes (2.8+/-0.7%BW*ht), flip-flops (2.7+/-0.8%BW*ht) and barefoot walking (2.7+/-0.7%BW*ht). There were no 
statistically significant differences in knee loads with the flat walking shoes and flip-flops compared to barefoot walking. 
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CONCLUSIONS:: These data confirm that footwear may have significant effects on knee loads during walking in 
subjects with OA of the knee. Flexibility and heel height may be important differentiating characteristics of shoes 
which affect knee loads. In light of the strong relationship between knee loading and OA, the design and 
biomechanical effects of modern footwear should be more closely evaluated in terms of their effects on the disease.

A comparison of strength training, self-management, and the combination for early osteoarthritis of the knee.

McKnight PE, Kasle S, Going S, Villanueva I, Cornett M, Farr J, Wright J, Streeter C, Zautra A.

Department of Psychology, George Mason University, Fairfax, Virginia, USA. pmcknigh@gmu.edu

Abstract
OBJECTIVE: To assess the relative effectiveness of combining self-management and strength training for improving 
functional outcomes in patients with early knee osteoarthritis. METHODS: We conducted a randomized intervention trial 
lasting 24 months at an academic medical center. Community-dwelling middle-aged adults (n = 273) ages 35-64 years with 
knee osteoarthritis, pain, and self-reported physical disability completed a strength training program, a self-management 
program, or a combined program. Outcomes included 5 physical function tests (leg press, range of motion, work capacity, 
balance, and stair climbing) and 2 self-reported measures of pain and disability. RESULTS: A total of 201 participants (73.6%) 
completed the 2-year trial. Overall, compliance was modest for the strength training (55.8%), self-management (69.1%), and 
combined (59.6%) programs. The 3 groups showed a significant and large increase from pre- to post treatment in all of the 
physical functioning measures, 

including leg press (d = 0.85), range of motion (d = 1.00), work capacity (d = 0.60), balance (d = 0.59), and stair climbing (d = 
0.59). Additionally, all 3 groups showed decreased self-reported pain (d = -0.51) and disability (d = -0.55). There were no 
significant differences among the groups. 

CONCLUSION: Middle-aged, sedentary persons with mild early knee osteoarthritis benefited from strength training, 
self-management, and the combination program. These results suggest that both strength training and self-
management are suitable treatments for the early onset of knee osteoarthritis in middle-aged adults. Self-
management alone may offer the least burdensome treatment for early osteoarthritis.

Dietary fatty acids and arthritis.

Hurst S, Zainal Z, Caterson B, Hughes CE, Harwood JL.

School of Biosciences, Cardiff University, Cardiff, UK.

Abstract
Musculoskeletal complaints are the second most frequent reason for medical treatments. Within these diseases rheumatoid 
arthritis (RA) and, especially, osteoarthritis (OA) are common. Although the causes of arthritis are multifactorial and not fully 
understood, clinical trials have generally shown benefit from dietary n-3 polyunsaturated fatty acids. This has usually been 
attributed to their anti-inflammatory properties. Recently we have used in vitro model systems to study the molecular 
mechanism(s) by which n-3 PUFAs may act to alleviate the symptoms of arthritis. These experiments showed that n-3 PUFAs 
reduce expression of cartilage-degrading proteinases, cyclooxygenase-2 and inflammatory cytokines. Eicosapentaenoic acid 
(EPA) was more effective than docosahexaenoic acid (DHA) or alpha-linolenic acid. The data provide a scientific rationale 
for the consumption of n-3 fatty acids as part of a healthy diet and perhaps in treating arthritis. Copyright 2010 
Elsevier Ltd. All rights reserved.

Evaluation of the effect of glucosamine on an experimental rat osteoarthritis model.

Naito K, Watari T, Furuhata A, Yomogida S, Sakamoto K, Kurosawa H, Kaneko K, Nagaoka I.
Department of Orthopaedic Surgery, Juntendo University Shizuoka Hospital, 1129 Nagaoka, Izunokuni, Shizuoka 410-2295, 
Japan.

Abstract
AIMS: To investigate the in vivo effect of glucosamine on articular cartilage in osteoarthritis (OA), we evaluated serum 
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biomarkers such as CTX-II (type II collagen degradation) and CPII (type II collagen synthesis) as well as histopathological 
changes (Mankin score, toluidine blue staining of proteoglycans in an experimental OA model using rats. MAIN METHODS: 
OA was surgically induced in the knee joint by anterior cruciate ligament transection (ACLT) in rats. Animals were divided into 
three groups: sham-operated group (Sham), ACLT group without GlcN administration (-GlcN) and ACLT group with oral 
administration of glucosamine hydrochloride (+GlcN; 1000mg/kg/day for 56days). KEY FINDINGS: ACLT induced 
macroscopic erosive changes on the surfaces of articular cartilage and histological damages such as increase of Mankin 
score. Of note, glucosamine administration substantially suppressed the macroscopic changes, although the effect on 
Mankin score was not significant. In addition, serum CTX-II levels were elevated in -GlcN group compared to that in Sham 
group after the operation. Of importance, the increase of CTX-II was significantly suppressed by GlcN administration. 
Moreover, serum CP-II levels were substantially increased in +GlcN group compared to those in Sham and -GlcN groups 
after the operation. 

SIGNIFICANCE: GlcN has a potential to exert a chondroprotective action on OA by inhibiting type II collagen 
degradation and enhancing type II collagen synthesis in the articular cartilage. 
Copyright 2010 Elsevier Inc. All rights reserved.

J Clin Rheumatol. 2009 Aug;15(5):230-7.

Vitamin D status, bone mineral density, and the development of radiographic osteoarthritis of the knee: The 
Rotterdam Study.

Bergink AP, Uitterlinden AG, Van Leeuwen JP, Buurman CJ, Hofman A, Verhaar JA, Pols HA.

Departments of Internal Medicine, Erasmus Medical Center, Rotterdam 3000 DR, The Netherlands.

Abstract
OBJECTIVE: To study the association between baseline vitamin D status, bone mineral density (BMD), and the development 
of radiographic osteoarthritis (ROA) of the knee in a large population-based cohort of men and women. METHODS: A sample 
of 1248 subjects (728 women and 520 men) was drawn from the Rotterdam Study, a prospective population-based cohort 
study of the elderly. At baseline, vitamin D dietary intake was determined, and BMD and 25-hydroxy vitamin D (25(OH)D) 
serum levels were measured. After a mean follow-up time of 6.5 years incidence and progression of knee ROA of was 
assessed. RESULTS: The mean vitamin D intake in our study population was 64 IU/d and the mean 25(OH)D level 66 
nmol/L. Vitamin D levels were associated with baseline BMD, particularly in subjects with baseline knee ROA. Progressive 
ROA occurred in 5.1% of the participants in the highest tertile of vitamin D intake against 12.6% in the lowest tertile, resulting 
in an adjusted odds ratio of 7.7 (95% CI: 1.3-43.5). Both intake and levels of 25(OH)D were not significantly related to 
incident ROA. However, we found a significant interaction between vitamin D intake and BMD in the association with incident 
knee ROA (P = 0.03): in subjects with low lumbar spine BMD at baseline we observe an increasing incidence of knee ROA 
with decreasing vitamin D intake and serum levels. 

CONCLUSIONS: Low dietary vitamin D intake increases the risk of progression of knee ROA. Particularly in subjects 
with low baseline BMD, vitamin D status seems to influence the incidence and progression of knee ROA. Thus, 
improving the vitamin D status in the elderly could protect against the development and worsening of knee OA, 
especially in those with low BMD.

Arthritis Rheum. 2009 May;60(5):1381-9.

Serum levels of vitamin D, sunlight exposure, and knee cartilage loss in older adults: the Tasmanian older adult 
cohort study.

Ding C, Cicuttini F, Parameswaran V, Burgess J, Quinn S, Jones G.

Menzies Research Institute, University of Tasmania, Hobart, Tasmania. changhai.ding@utas.edu.au
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Abstract
OBJECTIVE: To determine the associations between serum levels of vitamin D, sunlight exposure, and knee cartilage loss 
cross-sectionally and longitudinally in older adults. METHODS: A total of 880 randomly selected subjects (mean age 61 years 
[range 51-79 years], 50% women) were studied at baseline, and 353 of these subjects were studied 2.9 years later. Serum 
levels of 25-hydroxyvitamin D (25[OH]D) were assessed by radioimmunoassay, and sunlight exposure was assessed by 
questionnaire. T1-weighted fat-suppressed magnetic resonance imaging (MRI) of the right knee was performed to determine 
knee cartilage volume and defects. Knee radiographic osteoarthritis (OA) and knee pain were also assessed. RESULTS: The 
mean 25(OH)D serum level was 52.8 nmoles/liter at baseline (range 13-119 nmoles/liter). Winter sunlight exposure and 
serum 25(OH)D level were both positively associated with medial and lateral tibial cartilage volume, and a serum 25(OH)D 
level<50 nmoles/liter was associated with increased medial tibiofemoral joint space narrowing (all P<0.05). Longitudinally, 
baseline serum 25(OH)D level predicted change in both medial and lateral tibial cartilage volume (beta=+0.04% per annum 
per nmole/liter for both; P<0.05), and change in serum 25(OH)D level was positively associated with change in medial tibial 
cartilage volume. These associations were consistent in subjects with radiographic OA and knee pain and/or in women, but 
not in men or in subjects without radiographic OA or knee pain. 

CONCLUSION: Sunlight exposure and serum 25(OH)D levels are both associated with decreased knee cartilage loss 
(assessed by radiograph or MRI). This is best observed using the whole range of 25(OH)D levels rather than 
predefined cut points and implies that achieving vitamin D sufficiency may prevent and/or retard cartilage loss in 
knee OA.

Arthritis Res Ther. 2007;9(6):R117.

Chondroitin and glucosamine sulfate in combination decrease the pro-resorptive properties of human osteoarthritis 
subchondral bone osteoblasts: a basic science study.

Tat SK, Pelletier JP, Vergés J, Lajeunesse D, Montell E, Fahmi H, Lavigne M, Martel-Pelletier J.

Osteoarthritis Research Unit, University of Montreal Hospital Centre, Notre-Dame Hospital, 1560 rue Sherbrooke Est, 
Montreal, Quebec H2L 4M1, Canada. kwantats@yahoo.fr

Abstract
Early in the pathological process of osteoarthritis (OA), subchondral bone remodelling, which is related to altered osteoblast 
metabolism, takes place. In the present study, we explored in human OA subchondral bone whether chondroitin sulfate (CS), 
glucosamine sulfate (GS), or both together affect the major bone biomarkers, osteoprotegerin (OPG), receptor activator of 
nuclear factor-kappa B ligand (RANKL), and the pro-resorptive activity of OA osteoblasts. The effect of CS (200 mug/mL), GS 
(50 and 200 mug/mL), or both together on human OA subchondral bone osteoblasts, in the presence or absence of 
1,25(OH)2D3 (vitamin D3) (50 nM), was determined on the bone biomarkers alkaline phosphatase and osteocalcin, on the 
expression (mRNA) and production (enzyme-linked immunosorbent assay) of bone remodelling factors OPG and RANKL, 
and on the pro-resorptive activity of these cells. For the latter experiments, human OA osteoblasts were incubated with 
differentiated peripheral blood mononuclear cells on a sub-micron synthetic calcium phosphate thin film. Data showed that 
CS and GS affected neither basal nor vitamin D3-induced alkaline phosphatase or osteocalcin release. Interestingly, OPG 
expression and production under basal conditions or vitamin D3 treatment were upregulated by CS and by both CS and GS 
incubated together. Under basal conditions, RANKL expression was significantly reduced by CS and by both drugs incubated 
together. Under vitamin D3, these drugs also showed a decrease in RANKL level, which, however, did not reach statistical 
significance. Importantly, under basal conditions, CS and both compounds combined significantly upregulated the expression 
ratio of OPG/RANKL. Vitamin D3 decreased this ratio, and GS further decreased it. Both drugs reduced the resorption 
activity, and statistical significance was reached for GS and when CS and GS were incubated together. Our data 
indicate that CS and GS do not overly affect cell integrity or bone biomarkers. Yet CS and both compounds together 
increase the expression ratio of OPG/RANKL, suggesting a positive effect on OA subchondral bone structural 
changes. This was confirmed by the decreased resorptive activity for the combination of CS and GS. These data are 
of major significance. 

 J Rheumatol. 2004 Apr;31(4):767-74.
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Effect of a cetylated fatty acid  (CMO) topical cream on functional mobility and quality
of life of patients with osteoarthritis.

Kraemer WJ, Ratamess NA, Anderson JM, Maresh CM, Tiberio DP, Joyce ME, Messinger 
BN, French DN, Rubin MR, Gómez AL, Volek JS, Hesslink R Jr.

Human Performance Laboratory, School of Medicine, University of Connecticut,
Storrs, Connecticut 06269-1110, USA. William.Kraemer@uconn.edu

OBJECTIVE: To examine the effect of a topical cream consisting of cetylated fatty acids on functional performance in patients 
diagnosed with osteoarthritis (OA) of one or both knees. METHODS: Forty patients diagnosed with knee OA were randomly 
assigned to one of 2 topical treatment groups: (1) cetylated fatty acid (CFA) (n = 20; age 62.7 +/- 11.7 yrs); or (2) placebo 
group (n = 20; age 64.6 +/- 10.5 yrs). Patients were tested on 3 occasions: (1) baseline (T1), (2) 30 min after initial treatment 
(T2), and (3) after 30-day treatment of cream application twice

per day (T3). Assessments included knee range of motion (ROM), timed "up-and-go" 
from a chair and stair climbing, medial step-down test, and the unilateralanterior reach. 
RESULTS: For stair climbing ability and the up-and-go test, significant decreases in time were observed at T2 and T3 
compared to T1 in the CFA group only. These differences were significant between groups. Supine ROM of 
the knees increased at T2 and T3 in CFA group, whereas no difference was observed in the placebo group. For the medial 
step-down test, significant improvement was observed at T2 and T3 compared to T1 in CFA group. For the unilateral anterior 
reach, significant improvement was observed for both legs in CFA group and in
only the left leg in the placebo group. However, the improvements observed in CFA group were significantly greater than 
placebo group for both legs. 

CONCLUSION:
Use of a CFA topical cream is an effective treatment for improving knee ROM, ability to ascend/descend stairs, 
ability to rise from sitting, walk and sitdown, and unilateral balance.

PMID: 15088305 [PubMed - indexed for MEDLINE]

Synthesis of cetyl myristoleate and evaluation of its therapeutic efficacy in a murine model of collagen-induced 
arthritis.

Hunter KW Jr, Gault RA, Stehouwer JS, Tam-Chang SW.

Department of Microbiology, University of Nevada School of Medicine, Reno, NV
89557, USA. khunter@unr.edu

Cetyl myristoleate (CM) was reported by Diehl and May [J Pharm Sci 83 (1994) 296] to block inflammation and prevent 
adjuvant-induced arthritis in rats. To verifythis earlier work, we have synthesized pure CM and tested its anti-
arthriticproperties in a collagen-induced arthritis model in DBA/1LacJ mice. Multiple intraperitoneal injections of CM in 450 
and 900 mg kg(-1) doses resulted in asignificantly lower incidence of disease and caused a modest but significant diminution 
in clinical signs in those mice that developed arthritis. CM administered in daily oral doses of 20 mg kg(-1) also reduced the 
incidence of arthritis and caused a small reduction in the clinical signs in mice that
developed arthritis. 

Although the protective effect of CM in collagen-inducedarthritis observed in the present study was less dramatic 
than that reported earlier, our results confirm the anti-arthritic properties of pure CM.

PMID: 12526860 [PubMed - indexed for MEDLINE]
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Cetylated fatty acids improve knee function in patients with osteoarthritis.

Hesslink R Jr, Armstrong D 3rd, Nagendran MV, Sreevatsan S, Barathur R.

Hesslink Ventures, San Diego, California, USA.

OBJECTIVE: To determine the benefit of cetylated fatty acids (CFA) on knee range of motion and function in patients with 
osteoarthritis (OA). METHODS: Sixty-four  patients with chronic knee OA were evaluated at baseline and at 30 and 68 
daysafter consuming either placebo (vegetable oil; n = 31) or CFA (Celadrin; n = 33).
Evaluations included physician assessment, knee range of motion with goniometry, and the Lequesne Algofunctional Index 
(LAI). RESULTS: After 68 days, patients treated with CFA exhibited significant (p < 0.001) increase in knee flexion (10.1 
degrees) compared to patients given placebo (1.1 degrees). Neither group reported

improvement in knee extension. Patient responses to the LAI indicated a significant (p < 0.001) shift towards functional 
improvement for the CFA group (-5.4 points) after 68 days compared to a modest improvement in the placebo group (-2.1 
points). 

CONCLUSION: Compared to placebo, CFA provides an improvement in knee range of motion and overall function in 
patients with OA of the knee. CFA may be an alternative to the use of nonsteroidal anti-inflammatory drugs for the 
treatment of OA.

PMID: 12180734 [PubMed - indexed for MEDLINE]

J Pharm Sci. 1994 Mar;83(3):296-9.

Cetyl myristoleate isolated from Swiss albino mice: an apparent protective agent 
against adjuvant arthritis in rats.

Diehl HW, May EL.

Department of Pharmacology, Medical College of Virginia, Richmond 23298.

Cetyl myristoleate was isolated from National Institutes of Health, general purpose, Swiss albino mice that were 
immune to the polyarthritis induced in rats  with Freund's adjuvant. This substance, or material synthesized from cetyl 
alcohol and myristoleic acid, afforded good protection against adjuvant-induced
arthritic states in rats. In limited comparisons, cetyl oleate, also found in Swiss albino mice, gave lesser protection, whereas 
cetyl myristate and cetyl elaidate, the trans-isomer of cetyl oleate, appeared to be virtually ineffective.
Dosage of the protective compound as well as the site of injection of Freund's adjuvant was important.

PMID: 8207671 [PubMed - indexed for MEDLINE]

Anti-inflammatory Galactolipid from Rose Hip (Rosa canina) that Inhibits Chemotaxis of Human Peripheral Blood 
Neutrophils in Vitro

Erik Larsen,† Arsalan Kharazmi,‡ Lars P. Christensen,*  †   and S. Brøgger Christensen§

Department of Food Science, Danish Institute of Agricultural Sciences, Research Centre Aarslev, Kirstinebjergvej 10, DK-
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Abstract
The galactolipid (2S)-1,2-di-O-[(9Z,12Z,15Z)-octadeca-9,12,15-trienoyl]-3-O-β-d-galactopyranosyl glycerol (1) isolated from 
dried and milled fruits of Rosa canina by bioassay-guided fractionation is an anti-inflammatory agent with inhibitory effects on 
chemotaxis of human peripheral blood neutrophils in vitro. The inhibition of cell migration is not related to toxicity. The 
presence of 1 in rose hips may explain the clinically observed antiinflammatory properties of rose hip herbal 
remedies.

Oxidized omega-3 fatty acids in fish oil inhibit leukocyte-endothelial interactions through activation of PPAR
Sanjeev Sethi, Ouliana Ziouzenkova, Heyu Ni, Denisa D. Wagner, Jorge Plutzky, and Tanya N. Mayadas
From the Vascular Research Division, Department of Pathology, Cardiovascular Division, Department of Medicine, Brigham 
and Women's Hospital and Center for Blood Research and Department of Pathology, Harvard Medical School, Boston, MA.
Omega-3 fatty acids, which are abundant in fish oil, improve the prognosis of several chronic inflammatory diseases although 
the mechanism for such effects remains unclear. These fatty acids, such as eicosapentaenoic acid (EPA), are highly 
polyunsaturated and readily undergo oxidation. We show that oxidized, but not native unoxidized, EPA significantly inhibited 
human neutrophil and monocyte adhesion to endothelial cells in vitro by inhibiting endothelial adhesion receptor expression. 
In transcriptional coactivation assays, oxidized EPA potently activated the peroxisome proliferator-activated receptor  (PPAR), 
a member of the nuclear receptor family. In vivo, oxidized, but not native, EPA markedly reduced leukocyte rolling and 
adhesion to venular endothelium of lipopolysaccharide (LPS)-treated mice. This occurred via a PPAR-dependent mechanism 
because oxidized EPA had no such effect in LPS-treated PPAR-deficient mice. Therefore, the beneficial effects of omega-3 
fatty acids may be explained by a PPAR-mediated anti-inflammatory effect of oxidized EPA.

Abstract 
A group of flavonoids isolated from medicinal plants and which are selective inhibitors of lipoxygenase 
activity in vitro." sideritoflavone, cirsiliol, hypolaetin-8-O-/%D-glucoside, hypolaetin, oroxindin, quer- 
cetagetin-7-O-/~-D-glucoside, gossypin, hibifolin and gossypetin, besides leucocyanidol, have been stud- 
ied for their effects on acute responses induced by carrageenin in mice. The oral administration of 
flavonoids to mice inhibited dose-dependently the development of paw oedema at 1, 3 and 5 h after 
carrageenin injection. A similar administration of flavonoids induced a dose-dependent inhibition of 
leukocyte accumulation in inflammatory exudates following intraperitoneal injection of carrageenin into 
mice. Some of the flavonoids exhibited a potency against leukocyte infiltration similar to that seen for 
inhibition of carrageenin oedema at 3 h of induction. In agreement with data reported in rats, in- 
domethacin was much more effective on inhibition of prostaglandin E 2 (PGE2) formation than on 
leukocyte infiltration in mice. The selectivity of flavonoids towards lipoxygenase is not retained in vivo 
since they behave as dual inhibitors of PGE 2 and leukotriene B 4 (LTB4) formation in peritoneal 
exudates. Our data support the inhibition of arachidonic acid metabolism as one of the mechanisms by 
which flavonoids exert their anti-inflammatory effects. 

Anti-Allergic and Anti-Inflammatory Triterpenes from the Herb of Prunella vulgaris
 
Shi Yong Ryu1, Min-Ho Oak2, Seok-Keun Yoon1, Dong-Im Cho2, Gyurng-Soo Yoo2, Tae-
Sung Kim2, Kyeong-Man Kim2,*
1 Korea Research Institute of Chemical Technology, Yusung, Taejeon, Korea
2 Pharmacology Laboratory, College of Pharmacy, Drug Development Research Center, 
Chonnam National University, Kwang-Ju, Korea
Abstract
The activity-guided fractionation of the extract of the herb of Prunella vulgaris (Labiatae) led to the isolation of four 
triterpenes, i.e., betulinic acid, ursolic acid, 2α,3α-dihydroxyurs-12-en-28-oic acid, and 2α-hydroxyursolic acid. One of these 
compounds, 2α,3α-dihydroxyursolic acid, demonstrated significant inhibition on the release of β-hexosaminidase from the 
cultured RBL-2H3 cells in a dose-dependent manner; the IC50 value was calculated to be 57 μM. When the isolated 
compounds were tested for their effects on the production of nitric oxide from cultured murine macrophages, RAW 
264.7 cells, ursolic acid and 2α-hydroxyursolic acid exhibited strong inhibitory activities (IC50 values, 17 and 27μM, 
respectively).



Progression of radiographic joint erosion during low dose corticosteroid treatment of rheumatoid arthritis.

Paulus HE, Di Primeo D, Sanda M, Lynch JM, Schwartz BA, Sharp JT, Genant HK, Weissman BN.

Division of Rheumatology, UCLA Medical Center, Los Angeles, California, USA. hpaulus@med1.medsch.uclaedu

Comment in:

J Rheumatol. 2001 Jun;28(6):1463-4; author reply 1464-5.

Abstract
OBJECTIVE: The reported prevention of joint damage during treatment with prednisolone 7.5 mg daily in patients with early 
rheumatoid arthritis (RA)3 may have important implications for management of RA. We evaluated this observation in another 
patient population. METHODS: Radiographic progression rates in paired hand radiographs were analyzed in 824 patients 
with RA who participated in a 3 year prospective, randomized clinical trial comparing the nonsteroidal antiinflammatory drugs 
(NSAID) etodolac (150 or 500 mg bid) and ibuprofen (600 mg qid). Disease modifying antirheumatic drugs (DMARD) were 
not permitted. Prednisone < or=5 mg daily was continued by 197 patients (mean dose 4.37 mg daily) who had started 
prednisone therapy at least 6 mo before study entry, but new prednisone starts were not allowed. Standardized hand/wrist 
radiographs were done yearly and at dropout; joint erosion and narrowing scores of 3 readers were averaged and 
progression rates were compared. RESULTS: Mean duration of RA was 3.6 years (range 1-7); patients' ages were 21-78 
years; 71% were women. Among the 824 patients, those taking prednisone were more likely to have had previous DMARD, 
and at study entry had higher radiographic scores for joint erosion and joint space narrowing and slightly higher swollen joint 
counts, C-reactive protein values, and rheumatoid factor titers than those not taking prednisone. However, for the subgroup 
of 252 patients with RA duration of 12-24 months, prestudy radiographic scores were not different in those taking or not 
taking prednisone. The mean (+/-SD) monthly rate of increase in erosion scores was 0.228 +/-0.37 for the prednisone 
patients and 0.206+/-0.35 for patients not taking prednisone (p = 0.994 by ANCOVA). The subgroup with 12 to 24 months' 
disease duration at entry also showed no significant effect of prednisone treatment on erosion progression. 

CONCLUSION: Clinically indicated low dose prednisone did not prevent progressive radiographic damage in 197 
NSAID treated patients whose physicians had initiated < or =5 mg daily before study entry. The risk/benefit ratio of 
chronic low dose prednisone in early RA remains uncertain.

THE EFFECTS OF CYCLOOXYGENASE 2 INHIBITORS ON CARTILAGE EROSION 
AND BONE LOSS IN A MODEL OF Mycobacterium tuberculosis-INDUCED  MONOARTICULAR ARTHRITIS IN THE 
RAT 
D. W. GILROY, A. TOMLINSON, K. GREENSLADE, 
M. P. SEED, and D. A. WILLOUGHBY 
Department of Experimental Pathology, St. Bartholomew's and 
The Royal London School of Medicine and Dentistry 
Charterhouse Square, London EC1M 6BQ 
Abstract— Selective cyclooxygenase 2 (COX 2) inhibitors NS-398 and nimesulide  were investigated for their effects on 
patellar cartilage and bone content in a model of Mycobacterium tuberculosis (M.tb)-induced monoarticular arthritis in the rat. 
The protective/destructive properties of these nonsteroidal antiinflammatory drugs 
(NSAIDs) were compared with piroxicam, known to accelerate cartilage breakdown and reduce bone erosion in this model in 
comparison to untreated arthritic controls. Male CFHB Wistar rats were injected intraarticularly with heat killed M.tb into the 
left stifle joint, resulting in loss of patellar cartilage glycosaminoglycans (GAG), bone erosion and inflammation. The right stifle 
joint received saline. Animals were dosed daily, p.o. with NS-398 (1, 10 mg/kg), nimesulide (0,5, 5 mg/kg) or piroxicam (10 
mg/kg). Four days after M.tb injection, patellar GAG content, bone weight and joint swelling were measured in drug-treated 
animals and untreated arthritic controls. 

Changes in the left joint were compared to the right. The expression and distribution of COX 2 protein was determined by 
immunocytochemistry in synovial tissue from arthritic controls over the time course. Focal accumulations of inflammatory 
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cells were positively immunolabelled for COX 2 in the synovium from the left stifle joint of untreated arthritic animals, 6 h after 
injection of M.tb. Labeling of inflammatory 
cell infiltrates increased and was widespread in the synovium at 24 h. By day 4 fibroblasts were positively labelled for COX 2 
in addition to polymorphonuclear and mononuclear leukocytes. Piroxicam and nimesulide at the higher dose significantly 
exacerbated Af.ffc-induced cartilage GAG loss while NS-398 was without effect. 
Both COX 2 inhibitors did not alter M.tb-indvced patellar bone loss. In contrast, piroxicam significantly reduced bone loss. All 
COX inhibitors significantly reduced  joint swelling. 

In conclusion, the selective inhibition of COX 2 may result in the amelioration of synovitis with a lowered risk of NSAID-
induced cartilage damage in  rheumatic disease. Read above.

Collagen Synthesis in Tenocytes, Ligament Cells and Chondrocytes Exposed to a Combination of Glucosamine HCl 
and Chondroitin Sulfate
Louis Lippiello
Nutramax Laboratories Edgewood MD 21040, USA
Clinical testing of the nutraceuticals glucosamine (glcN) and chondroitin sulfate (CS) has shown efficacy in providing relief 
from symptoms in osteoarthritic patients. In vitro and in vivo studies support existence of a synergistic relationship 
upregulating synthetic activity in chondrocytes. A combination of glcN and CS may also be useful as adjunct therapy in sports-
related injuries if similar upregulation of collagen synthesis is elicited in accessory ligament and tendon joint tissue. Collagen 
and non-collagenous protein (NCP) synthesis in cultures of bovine tenocytes, ligament cells and chondrocytes exposed to 
glcN + CS were assayed by uptake of radiolabeled proline into collagenase-sensitive material. Assay of radiolabel in 
hydroxyproline (a specific marker for collagen synthesis) following HPLC isolation confirmed the specificity of the metabolic 
effect. Synthesis of total collagenase-sensitive material was maximally upregulated at physiologically obtainable doses of glcN 
+ CS. Tissue response followed the sequence ligament cells (+69%) > chondrocytes (+56%) > tenocytes (+22%). Labeled 
hydroxyproline increased by 132% in ligament cells, 27% in tenocytes and 49% in epitendon cells after a 48 h exposure to 5 
µg ml–1 glcN + 4 µg ml–1 CS. Low dose combinations of glcN and CS effectively stimulate in vitro collagen and NCP synthesis 
by ligament cells, tenocytes and chondrocytes. Hence, therapeutic use following accessory joint tissue trauma may help 
augment repair processes.

Therapeutic Effects of Hyaluronic Acid on Osteoarthritis of the Knee
A Meta-Analysis of Randomized Controlled Trials
Chen-Ti Wang, MD1, Jinn Lin, MD, PhD1, Chee-Jen Chang, PhD1, Yu-Tsan Lin, MD1 and Sheng-Mou Hou, MD, PhD, 
MPH1

1 Department of Orthopedics (C.-T.W., J.L., and S.-M.H.), Department of Medical Research (C.-J.C.), and Department of 
Pediatrics (Y.-T.L.), National Taiwan University Hospital and National Taiwan University College of Medicine, No. 7, Chung-
Shan South Road, Taipei, Taiwan. E-mail address for S.-M. Hou: shengmou@ha.mc.ntu.edu.tw

Investigation performed at the National Taiwan University Hospital and National Taiwan University College of Medicine,  
Taipei, Taiwan

Background: The magnitude of the therapeutic effects of intra-articular injection of hyaluronic acid on osteoarthritis of the 
knee is still in question. The aim of this meta-analysis was to elucidate the therapeutic efficacy and safety of intra-articular 
injection of hyaluronic acid for osteoarthritis of the knee.

Methods: We conducted a meta-analysis of twenty blinded randomized controlled trials that compared the therapeutic effect 
of intra-articular injection of hyaluronic acid with that of intra-articular injection of a placebo to treat osteoarthritis of the knee. 
The outcome end points were classified into three categories: pain with activities, pain without activities, and function. The 
outcome measures of the efficacy of hyaluronic acid were the mean differences in the efficacy scores between the 
hyaluronic acid and placebo groups. The outcome measure of the safety of hyaluronic acid was the relative risk of adverse 
events.

Results: Intra-articular injection of hyaluronic acid can decrease symptoms of osteoarthritis of the knee. We found significant 
improvements in pain and functional outcomes with few adverse events. However, there was significant between-study 
heterogeneity in the estimates of the efficacy of hyaluronic acid. Subgroup analysis and meta-regression  analysis showed that 
lower methodological quality such as a single-blind or single-center design resulted in higher estimates of hyaluronic acid 
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efficacy, that introduction of acetaminophen as an escape analgesic in the trial resulted in lower estimates of hyaluronic acid 
efficacy, and that patients older than sixty-five years of age and those with the most advanced radiographic stage of 
osteoarthritis (complete loss of the joint space) were less likely to benefit from intra-articular injection of hyaluronic 
acid.
Conclusions: This meta-analysis confirmed the therapeutic efficacy and safety of intra-articular injection of hyaluronic acid 
for the treatment of osteoarthritis of the knee. Additional well-designed randomized controlled trials with high methodological 
quality are needed to resolve the continued uncertainty about the therapeutic effects of different types of hyaluronic acid 
products on osteoarthritis of the knee in various clinical situations and patient populations.
Level of Evidence: Therapeutic study, Level II-3b (systematic review; nonhomogeneous Level-I studies). See Instructions to 
Authors for a complete description of levels of evidence.
and may help to explain how these two drugs exert a positive effect on OA pathophysiology.

The importance of the ratio of omega-6/omega-3 essential fatty acids.

Simopoulos AP.

The Center for Genetics, Nutrition and Health, Washington, DC 20009, USA.
cgnh@bellatlantic.net

Several sources of information suggest that human beings evolved on a diet with a ratio of omega-6 to omega-3 essential 
fatty acids (EFA) of approximately 1 whereas in Western diets the ratio is 15/1-16.7/1. Western diets are deficient in omega-3 
fatty acids, and have excessive amounts of omega-6 fatty acids compared with the diet on which human beings evolved and 
their genetic patterns were established. Excessive amounts of omega-6 polyunsaturated fatty acids (PUFA) and  a very high 
omega-6/omega-3 ratio, as is found in today's Western diets, promote  the pathogenesis of many diseases, including 
cardiovascular disease, cancer, and 
inflammatory and autoimmune diseases, whereas increased levels of omega-3 PUFA (a low omega-6/omega-3 ratio) exert 
suppressive effects. In the secondary prevention of cardiovascular disease, a ratio of 4/1 was associated with a 70% 
decrease in total mortality. A ratio of 2.5/1 reduced rectal cell proliferation in patients with colorectal cancer, whereas a ratio of 
4/1 with the same amount of omega-3 PUFA had no effect. The lower omega-6/omega-3 ratio in women with breast cancer 
was associated with decreased risk. A ratio of 2-3/1 suppressed inflammation in
patients with rheumatoid arthritis, and a ratio of 5/1 had a beneficial effect on patients with asthma, whereas a ratio of 10/1 
had adverse consequences. These studies indicate that the optimal ratio may vary with the disease under
consideration. This is consistent with the fact that chronic diseases are multigenic and multifactorial. Therefore, it is quite 
possible that the therapeutic dose of omega-3 fatty acids will depend on the degree of severity of 
disease resulting from the genetic predisposition. A lower ratio of omega-6/omega-3 fatty acids is more desirable in 
reducing the risk of many of the chronic diseases of high prevalence in Western societies, as well as in the
developing countries, that are being exported to the rest of the world.

PMID: 12442909 [PubMed - indexed for MEDLINE]

J Rheumatol. 2002 Aug;29 (8):1708-12.

Cetylated fatty acids improve knee function in patients with osteoarthritis.

Hesslink R Jr, Armstrong D 3rd, Nagendran MV, Sreevatsan S, Barathur R.

OBJECTIVE: To determine the benefit of cetylated fatty acids (CFA) on knee range of motion and function in patients with 
osteoarthritis (OA). METHODS: Sixty-four  patients with chronic knee OA were evaluated at baseline and at 30 and 68 days 
after consuming either placebo (vegetable oil; n = 31) or CFA (Celadrin; n = 33).
Evaluations included physician assessment, knee range of motion with goniometry,  and the Lequesne Algofunctional Index 
(LAI). RESULTS: After 68 days, patients treated with CFA exhibited significant (p < 0.001) increase in knee flexion 
(10.1degrees) compared to patients given placebo (1.1 degrees). Neither group reported
improvement in knee extension. Patient responses to the LAI indicated a significant (p < 0.001) shift towards functional 
improvement for the CFA group (-5.4 points) after 68 days compared to a modest improvement in the placebo group (-2.1 
points). 



CONCLUSION: Compared to placebo, CFA provides an improvement in knee range of motion and overall function in 
patients with OA of the knee. CFA may be an alternative to the use of nonsteroidal anti-inflammatory drugs for the 
treatment of OA.
PMID: 12180734 [PubMed - indexed for MEDLINE]

Are we getting enough sulfur in our diet?
Marcel E Nimni1 , Bo Han1  and Fabiola Cordoba2

Nutrition & Metabolism 2007 
1 Departments of Surgery and Biochemistry and Molecular Biology, Keck School of Medicine, University of Southern 
California, Los Angeles, CA. 90032, USA
2 Pediatrics Medical Group, San Juan, 00907, Puerto Rico

Abstract

Sulfur, after calcium and phosphorus, is the most abundant mineral element found in our body. It is available to us in our 
diets, derived almost exclusively from proteins, and yet only 2 of the 20 amino acids normally present in proteins contains 
sulfur. One of these amino acids, methionine, cannot be synthesized by our bodies and therefore has to be supplied by the 
diet. Cysteine, another sulfur containing amino acid, and a large number of key metabolic intermediates essential for life, are 
synthesized by us, but the process requires a steady supply of sulfur.

Proteins contain between 3 and 6% of sulfur amino acids. A very small percentage of sulfur comes in the form of inorganic 
sulfates and other forms of organic sulfur present in foods such as garlic, onion, broccoli, etc.

The minimal requirements (RDA) for all the essential amino acids have always been estimated in terms of their ability to 
maintain a nitrogen balance. This method asses amino acid requirements for protein synthesis, only one of the pathways that 
methionine follows after ingestion. To adequately evaluate the RDA for methionine, one should perform, together with a 
nitrogen balance a sulfur balance, something never done, neither in humans nor animals.

With this in mind we decided to evaluate the dietary intake of sulfur (as sulfur amino acids) in a random population 
and perform sulfur balance studies in a limited number of human volunteers. Initially this was done to try and gain 
some information on the possible mode of action of a variety of sulfur containing compounds (chondroitin sulfate, 
glucosamine sulfate, and others, ) used as dietary supplements to treat diseases of the joints. Out of this study 
came information that suggested that a significant proportion of the population that included disproportionally the 
aged, may not be receiving sufficient sulfur and that these dietary supplements, were very likely exhibiting their 
pharmacological actions by supplying inorganic sulfur.

- The END-


	- The END-

