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Nutritional Medicine and Osteoarthritis

Incidence of Etiology of Osteoarthritis

• Osteoarthritis: most common joint disease in humans and vertebrate animals

• 50% of population affected by age 65

• Virtually everyone affected past 75 yrs.

• Genetics appear to play a role in some cases

• Aging Process is a major driving factor



Age-Related Changes
• Decreased cartilage synthesis due to decreased of glucosamine by 

chondrocytes after age 40.

• Results in cartilage erosion, narrowed joint space, with pain, inflammation, 
stiffness and deformity.

• Increase of inflammatory cytokines by monocytes that line surface of synovial 
capsule, leading to inflammation, pain and accelerated cartilage and sub-
chondral bone destruction.

• Glucosamine synthesis slows from decreased activity of Fructose-6-P Amide 
Transferase Enzyme



Osteoarthritis from Decreases Synthesis of Glucosamine at Age 40





Chondrocytes: Convert some glucose into glucosamine and related compounds in 
hexosamine biosynthetic pathway: Chondrocytes and Fibroblasts Important from 
Joint Health Standpoint. 



Some Glucose becomes Glucosamine via the Hexosamine Biosynthetic Pathway via 
Amine group transfer from glutamine. With age F-6-P amide transferase activity 
declines. Less glucosamine synthesis

The Glucosamine Story



Acetylation of Glucosamine



Some Glucosamine becomes N-Acetyl-Galactosamine



Chondroitin Sulfate – Disaccharide
Glucuronic acid + N-Acetyl-Galactosamine





Chondroitin Sulfate

• Chondroitin sulfate (proteoglycan) is formed from N-acetyl galactosamine 
and glucuronic acid (repeating disaccharide)

• Chondroitin is the mortar btw the bricks (collagen) within joint cartilage

• Bottle Brush appearance with a protein stem



Cartilage: Histological Components



Shock Absorbing Features Due to Chondroitin Sulfate



Cartilage Erosion from decreased Glucosamine Synthesis in Aging



Joint Space Loss In Arthritis from Age-Related Cartilage Destruction 
and Other Influences



Supplementation Studies with Glucosamine

Glucosamine Sulfate Clinical Studies:

• 90-98% glucosamine absorbed by GI tract

• 26% survives first pass of liver

• Only 0-13% of chondroitin sulfate is absorbed into bloodstream from the gut (too 
large)

• 300 scientific investigations and more than 20 double-blind clinical trials show 
success in OA

• Over 20 yrs. of success in over 70 countries that use glucosamine sulfate around the 
world



Glucosamine Clinical Studies:

• Proven to slow or halt cartilage erosion

• Reduces pain, swelling, stiffness

• Increases hyaluronic acid (increasing viscosity)

• Increases collagen synthesis from fibroblasts (exercise also stims)

• Equal or better to NSAIDS in controlling OA 

• Less frequent side effects than NSAIDS (6% vs 16%)

• Less severe side effects than NSAIDS



• Only Glucosamine Sulfate has been studied in depth, not 
glucosamine hydrochloride or N-acetyl glucosamine

• The Sulfur is beneficial to support connective tissue matrix of 
cartilage, tendon and ligaments (OA patients use sulfur springs)



Does Glucosamine Supplementation Work?

• A 2012 review paper in the journal Therapeutic Advances in Musculoskeletal 
Disease instructs medical doctors to use glucosamine sulfate in the 
management of osteoarthritis.

• Medical researchers point out, clinical studies prove that glucosamine sulfate 
(not other forms of glucosamine) block the release of inflammatory chemicals 
(NF-kb, interleukin-1) found in osteoarthritis, and Glucosamine sulfate is also 
the only known substance that blocks the destruction of joint cartilage – the 
hallmark feature in osteoarthritis.

Lead Researher: Lucio C. Rovati, MD
Chief Scientific Officer, Rottapharm|Madaus, Via Valosa di Sopra, 9, 20900 Monza (MB), Italy

Also: 2019 Review: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6583676/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6583676/


Glucosamine Inhibits NF kb



NF-kb translocation to nucleus up-regulating synthesis and 
secretion of inflammatory interleukins from 
monocytes/macrophages (TNF; IL-1; IL-6; MCP-1 – Monocyte 

Chemotaxis Protein, which attracts even more monocytes to the site, generating enhanced inflammatory 
response https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2755091/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2755091/


Glucosamine Sulfate

Summary:

• Glucosamine Sulfate has a significant effect on preserving and restoring joint function, and 
there is evidence for disease-modifying effects, reduction in need for concomitant OA 
medications, and a delay in need for total joint replacement (TJR) surgery. 

• In a new network meta-analysis including only long-term (>1 year) trials of any 
pharmacological intervention for knee OA, only Glucosamine Sulfate had a disease-
modifying profile, being consistently effective on knee OA pain, physical function and 
joint structure changes.

April 2019: Seminars in Arthritis and Rheumatism
https://www.sciencedirect.com/science/article/pii/S0049017219300435

https://www.sciencedirect.com/science/article/pii/S0049017219300435


Crystalline glucosamine sulfate in the management of knee osteoarthritis: efficacy, safety, and pharmacokinetic 
properties

Rovati LC, Girolami F, Persiani S Ther Adv Musculoskelet Dis. 2012 Jun; 4(3): 167–180

• Glucosamine is an amino monosaccharide and a natural constituent of 
glycosaminoglycans in articular cartilage. When administered exogenously, it is used for 
the treatment of osteoarthritis as a prescription drug or a dietary supplement. 

• The latter use is mainly supported by its perception as a cartilage building block, but it 
actually exerts specific pharmacologic effects, mainly decreasing interleukin 1-induced 
gene expression by inhibiting the cytokine intracellular signaling cascade in general 
and nuclear factor-kappa B (NF-kB) activation in particular. 

• As a whole, the use of glucosamine in the management of osteoarthritis is supported 
by the clinical trials performed with the original prescription product, that is, crystalline 
glucosamine sulfate. This is the stabilized form of glucosamine sulfate, while other 
formulations or different glucosamine salts (e.g. hydrochloride) have never been 
shown to be effective. 



• In particular, long-term pivotal trials of crystalline glucosamine sulfate 1500 mg once 
daily have shown significant and clinically relevant improvement of pain and function 
limitation (symptom-modifying effect) in knee osteoarthritis.

• Continuous administration for up to 3 years resulted in significant reduction in the 
progression of joint structure changes compared with placebo as assessed by 
measuring radiologic joint space narrowing (structure-modifying effect). 

• The two effects combined may suggest a disease-modifying effect that was 
postulated based on an observed decrease in the risk of undergoing total joint 
replacement in the follow up of patients receiving the product for at least 12 months 
in the pivotal trials. 



• The safety of the drug was good in clinical trials and in the post-marketing 
surveillance. 

• Crystalline glucosamine sulfate 1500 mg once daily is therefore 
recommended in the majority of clinical practice guidelines and was found 
to be cost effective in pharmaco-economic analyses. 

• Compared with other glucosamine formulations, salts, or dosage forms, the 
prescription product achieves higher plasma and synovial fluid 
concentrations that are above the threshold for a pharmacologically 
relevant effect, and may therefore justify its distinct therapeutic 
characteristics



Glucosamine Side Effects (Infrequent):

• GI upset

• Drowsiness

• Skin reaction

• Headache 

• More recently – may raise blood pressure.

• More recently – may increase insulin resistance.

Minor compared to NSAIDS (bleeding, congestive heart failure, liver and kidney 
toxicity).



Other Concerns Related to Glucosamine:

1. Can be used in patients with sulfa allergies or sensitivities.

2. No reported adverse reactions in patients with seafood 
allergies (mined from shells of shellfish- pharmaceutical 
grade, pure), but I would exercise caution in patients with 
severe shellfish allergies.

3. Diabetics- monitor blood sugar – first few weeks.

4. High Blood Pressure – monitor blood pressure – first few 
weeks.



How To Decrease Risk Of OA

Solution: 

1. Anti-Inflammatory Diet (Low in animal fat, more fish, fruit, vegetables & legumes) –
down-regulate monocytes in synovial membrane.

2. Age 40: Glucosamine & natural anti-inflammatories (i.e., MSM, Quercetin, 
Bromelain)

Reference: 2018 Meta-analysis: Journal of Orthopedic Surgery Research: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6035477/ - Glucosamine relieves stiffness

Chondroitin supplements may be waste of money taking up value space in capsule 
instead of anti-inflammatories agents

https://www.oarsijournal.com/article/S1063-4584(10)00165-2/pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6035477/
https://www.oarsijournal.com/article/S1063-4584(10)00165-2/pdf


Glucosamine and Methylsulfonylmethane MSM

MSM: much anecdotal evidence for MSM relieving pain and inflammation. Sulfur is required 

to stabilize cartilage. 

A 2009 experimental study showed anti-inflammatory mechanisms through which MSM 
likely works in humans:

• MSM  reduced synthesis of PG-2 

• MSM reduced synthesis of Interleukin-6

• MSM reduced levels of TNF alpha

• MSM reduced activity of NF-kappa beta



MSM :
The anti-inflammatory effects of Methlysulfonylmethane on lipopolysaccharide-induced inflammatory responses in murine macrophages
Kim YH, Kim DH, Lim H, Baek DY, Shin HK, Kim JK. Bio Pharm Bull. 2009. 32(4):651-6

• Methylsulfonylmethane (MSM), also known as dimethyl sulfone and methyl sulfone, is an 
organic sulfur-containing compound that occurs naturally in a variety of fruits, vegetables, 
grains, and animals, including humans. 

• In the present study, we demonstrated the anti-inflammatory effects of MSM in 
lipopolysaccharide (LPS)-stimulated murine macrophages, RAW264.7 cells.

• MSM significantly inhibited the release of nitric oxide and prostaglandin E(2) by 
alleviating the expression of inducible nitric oxide synthase and cyclooxygenase-2 in LPS-
stimulated RAW264.7 cells. 



• Furthermore, the levels of Interleukin-6 and (TNF) tumor necrosis 
factor-alpha were decreased by MSM treatment in cell culture 
supernatants. Further study indicated that the translocation of the 
p65 subunit of nuclear factor (NF)-kappaB to the nucleus was 
inhibited by MSM treatment in LPS-stimulated RAW264.7 cells, in 
which it helped block degradation of inhibitor of NF-kappaB.

• In addition, in vivo studies demonstrated that topical 
administration of MSM at 500-1250 microg/ear resulted in similar 
inhibitory activities in 12-O-tetradecanoylphorbol 13-acetate-
induced mouse ear edema. 



Glucosamine and Methylsulfonylmethane MSM (cont’d)

• “Collectively, theses results indicate that MSM inhibits LPS-
induced release of pro-inflammatory mediators in murine  
(mouse) macrophages through down-regulation of NF-
kappaB signaling.”

References:

• Source:  (http://www.ncbi.nlm.nih.gov/pubmed/19336900) 

• Reference: Integrative Medicine 3rd Edition (D. Rakel M.D.) – Elsevier Sanders P: 574.

• 2017 Update: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/

http://www.ncbi.nlm.nih.gov/pubmed/19336900
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/


• Sulfur also acts as anti-inflammatory.

•MSM shown to be useful for OA and other joint inflammatory 
conditions.

•Often, Glucosamine sulfate is combined with MSM in 
supplement products.



2017 Review Article:  J Nutrients
Methylsulfonylmethane: Applications and Safety of a Novel Dietary 
Supplement. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/

“Methylsulfonylmethane (MSM) has become a popular dietary supplement 
used for a variety of purposes, including its most common use as an anti-
inflammatory agent. “

“It has been well-investigated in animal models, as well as in human clinical 
trials and experiments. A variety of health-specific outcome measures are 
improved with MSM supplementation, including inflammation, joint/muscle 
pain, oxidative stress, and antioxidant capacity.”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/


• “In vitro studies indicate that MSM inhibits transcriptional activity of nuclear 
factor kappa-light-chain-enhancer of activated B cells (NF-κB) [85,86] by 
impeding the translocation into the nucleus while also preventing the 
degradation of the NF-κB inhibitor.”

Human Studies:

• Dr. Stanley Jacob references eleven case studies of patients suffering from 
osteoarthritis who experienced improved symptoms following 
supplementation with MSM [7]. Clinical trials suggest MSM is effective in 
reducing pain, as indicated by the VAS pain scale [18,134], WOMAC pain 
subscale [18,19,135,136], SF36 pain subscale [18,136], and Lequesne Index 
[134].

• Concurrent improvements were also noted in stiffness [18,135,136] and 
swelling [134]. Furthermore, in the study conducted by Usha and Naidu 
[134], MSM in combination with glucosamine potentiated the 
improvements in pain, pain intensity, and swelling.”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B85-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B86-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B7-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B18-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B134-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B18-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B19-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B135-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B136-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B18-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B136-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B134-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B18-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B135-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B136-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B134-nutrients-09-00290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372953/#B134-nutrients-09-00290


2016 Quercetin Update

• Quercetin modulates inflammation - Quercetin inhibits inflammatory 
enzymes cyclooxygenase (COX) and lipoxygenase, thereby decreasing 
inflammatory mediators such as prostaglandins and leukotrienes.

• In preclinical in vitro studies, quercetin showed a significant reduction in the 
levels of inflammatory mediators such as NO synthase, COX-2, and CRP in 
human hepatocyte-derived cell line. 

• In rats, quercetin (80 mg equivalent dose) inhibited both acute and chronic 
inflammation and also showed significant antiarthritic activity against 
adjuvant-induced arthritis.



• Askari et al. studied the effect of 2-month flavonoid quercetin 
(500 mg) supplementation in healthy male nonprofessional 
athletes with regular exercise, and the study results showed a 

significant decrease in the levels of CRP

• In addition, quercetin having the ability to inhibit xanthine 
oxidase prevents the accumulation of uric acid, which may 
helpful the subjects who are suffering from gout.

Quercetin Review 2016: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5214562/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5214562/


2012 Study on 60 Healthy Young Exercising Subjects

• Randomized double-blind clinical trial was done among subjects with 
systematic and regular exercise for 8 weeks in four groups, each containing 
15 individuals: 500 mg quercetin + 250 mg vitamin C as pro-oxidant (Q+C), 
500 mg of quercetin alone (Q), 250 mg of vitamin C alone (C), and placebo 
(Control). IL-6, CRP, E-selectin and F2-isoprostane were measured before and 
after intervention.

Results:

• Eight-week supplementation with quercetin-vitamin C was effective in 
reducing oxidative stress and reducing inflammatory biomarkers including 
CRP and IL-6 with little effect on E-selectin in healthy subjects.



TNF & NF-kb From WBC’s - Inflammation: Increases with Age & Arthritis

http://upload.wikimedia.org/wikipedia/en/e/e4/TNF_signaling.jpg


Quercetin Multi-Modal Anti-Inflammatory Effects



Glucosamine, Quercetin and MSM Inhibit 
NF-kb – Reducing Cytokine-Mediated Inflammation



Bromelain Enzymes

2012 Review: Bromelain: Properties and Therapeutic Application of Bromelain: A Review 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3529416/

“Bromelain belongs to a group of protein digesting enzymes obtained 
commercially from the fruit or stem of pineapple.”

“In vitro and in vivo studies demonstrate that bromelain exhibits various 
fibrinolytic, antiedematous, antithrombotic, and anti-inflammatory activities. 

Bromelain is considerably absorbable in the body without losing its proteolytic 
activity and without producing any major side effects. “

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3529416/


“Bromelain accounts for many therapeutic benefits like the treatment of angina 
pectoris, bronchitis, sinusitis, surgical trauma, and thrombophlebitis, 
debridement of wounds, and enhanced absorption of drugs, particularly 
antibiotics. “

“It also relieves osteoarthritis, diarrhea, and various cardiovascular disorders. 

Bromelain also possesses some anti-cancerous activities and promotes 
apoptotic cell death.”



2016 Review: Potential Role of Bromelain in Clinical and Therapeutic 
Applications
Biomed Rep https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998156/

“Bromelain administration resulted in significant decrease 
in pain and stiffness in patients with knee osteoarthritis 
(98)

“A clinical study demonstrated that bromelain was 
administered to patients with arthritic joint swelling and a 
significant to complete decrease in soft tissue swelling was 
observed (107).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998156/#b98-br-0-0-720
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998156/#b107-br-0-0-720


Glucosamine Joint Formula (Adëeva)
Each Capsule Contains:

• Glucosamine Sulfate – 500 mg

• MSM – 134 mg

• Quercetin – 100 mg

• Bromelain Enzymes (2400 GDU)  – 100 mg

Dosage: 

• Prevention After Age 40: 1 capsule per day with food

• Osteoarthritis: 3 capsules per day with food (4 caps if over 200 Lbs
or on diuretic drug)

Health Canada Approved Claim:

• Helps to relieve joint pain associated with osteoarthritis.

• Helps to protect against the deterioration of cartilage.



Inflammation and Nutritional Medicine:
Polyunsaturated Fats (PUFA)  and Prostaglandins

1. Some of fats you eat are incorporated into cell membrane – esterifying 
phospholipids

2. Every 5-15 mins phospholipase A2 releases PUFA’s from cell membrane 
phospholipids, which then form various prostaglandin hormones.

3. Prostaglandin PG-2 is Pro-inflammatory and derived from the n-6 PUFA, 
Arachidonic Acid. PG-2 also activate NF-kb, a very pro-inflammatory 
cytokine.

4. Prostaglandins PG-1 and PG-3 are Anti-inflammatory and derived from the 
n-6 PUFA DHGL Acid (Borage Seed Oil), and the n-3 PUFA EPA (Fish Oil, 
Flaxseed Oils).

5. Thus, the foods you eat and essential fatty acids you ingest as supplements 
influence the state of inflammation in the body, including joint inflammation.



Cell Membrane Structure- phospholipid bilayer and receptors
The fats you consume esterify phospholipids in your cell membranes



Unfortunately, most people consume food with arachidonic acid, which gives rise to 
inflammatory prostaglandins PG-2 and/or saturated fats, which make membranes 
very rigid and unhealthy. Saturated fats also increase inflammation in other ways



Arachidonic Acid is Precursor to Inflammatory Eicosanoids: Note corticosteroids inhibit 
Phospholipase A2 – gives rise to PG-2 (inflammatory)
Note: EPA from fish oil, also inhibits phospholipases A2 (but to lesser degree than drugs)



Arachidonic Acid Esterifies PL and becomes Source of Inflammatory Prostaglandins (PG-2)



Monocytes Differentiate into many cells that generate prostaglandins and cytokines involved in 
inflammation, including synovial lining of joints



Activated Macrophages (including Microglia) Secrete Inflammatory Cytokines 
and ROS often due to AGE proteins from high blood sugar and Aging



AA – Increases Inflammation
EPA- Decreases Inflammation



Global Snapshot of Prostaglandin Synthesis



ALA Blocks Conv of Linoleic to AA via delta 6 competition
ALA uses up delta-5 desaturase enzyme, enabling GLA to compete with AA 
Omega-3 fat also inhibit TNF-alpha and Interleukin-1 (pro-inflammatory cytokines)



Note: GLA-DGLA to PG-1: Borage Seed Oil (GLA) Plus Antioxidants, B6, 
Zinc, Mg, Enhance Pathway.



Polyunsaturated Fats (PUFA`s) of Importance



Saturated, Monounsaturated and PUFA`s 



Prostaglandins 1-3

Essential Fatty Acids – polyunsaturated fats (food and supplements) are 
converted by our cells into prostaglandin hormones (PG-1, PG-2, PG-3)

Arachidonic acid (AA)  converted in PG-2 (Bad Prostaglandin)

1. Rapid cell division (cancer and accelerated aging)

2. Increases heart disease (constricts blood vessels and increases platelet stickiness)

3. Promotes inflammation

4. Produces drier, scaly, more flaky skin



Diet And Prostaglandins

• Red Meats, Pork

• Corn oil, sunflower seed, safflower seed and mixed vegetable oils (LA becomes 
AA)

• Solution: Consume lower fat animal products and substitute olive, canola and 
peanut oil

Reference: Integrative Medicine 3rd Edition (D. Rakel M.D.) – Elsevier Sanders P: 
569.

North American Diet: High in AA



• In Contrast to PG-2, PG-1 and PG-3 have anti-inflammatory, anti-
aging/disease prevention effects (Good Prostaglandins)

• GLA becomes PG-1(smooth skin, anti-inflammatory)

• Omega – 3 Fats become PG-3 (smooth skin, anti-inflammatory, 
anti-heart disease, slow cell division rate, good for your brain etc.)

PG-1 & PG-3 Are Good And PG-2 Is Bad



Adëeva Nature’s Essential Oils
One capsule contains: 

Fish Oil - 400 mg (50% EPA + DHA)

Flaxseed Oil – 400 mg (57% ALA)

Borage Seed Oil – 400 mg (22% GLA)

Dosage: 2-3 capsules per day



Studies Using Essential Fatty Acids in Arthritis Management

2012 Meta-analysis: Patients with RA taking Omega-3 Fats vs Placebo

• Ten RCTs involving 183 RA patients and 187 placebo-treated RA controls were included in 
this meta-analysis. The analysis showed that omega-3 PUFAs clearly reduced 
nonsteroidal anti-inflammatory drug (NSAID) consumption. 

• Tender joint count, swollen joint count, morning stiffness and physical function showed 
a trend to improve more in patients treated with omega-3 PUFAs than in placebo-treated 
controls, but they did not reach statistical significance.

• Conclusions: This meta-analysis suggests that the use of omega-3 PUFAs at dosages >2.7 
g/day for >3 months reduces NSAID consumption by RA patients. 

Reference: Lee YH et al. Omega-3 polyunsaturated fatty acids and the treatment of rheumatoid arthritis: a meta-analysis. Arch Med Res. 2012, 43 (5): 356-62 
https://pubmed.ncbi.nlm.nih.gov/22835600/

https://pubmed.ncbi.nlm.nih.gov/22835600/


2016 Study: Global J Health Science

Preamble: “The effect of omega-3 fatty acids in the treatment of inflammatory diseases, 
including rheumatoid arthritis has been shown (Lee et al., 2012). “

“Increased omega - 3 fatty acid intake leads to reduced arachidonic acid binding to cell 
membranes, causing a marked reduction in inflammatory response including strong 
inflammatory markers such as tumor necrosis factor.”

“Moreover, the diet’s omega-3 leads to reduced production of pro-inflammatory cytokines 
(PGE2, LTB4) and cartilage-degrading enzymes by increasing n-3 FA and reducing arachidonic 
acid in the cell membrane.”

Study Design: 12 weeks involving 49 Newly Diagnosed RA Patients 

RX: In addition to standard RA Rx with prednisone and hydroxychloroquine and some 
NSAID’s as needed, intervention group consumed 1.8 gm EFA and 2.1 gm DHA daily versus 
placebo. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4965662/#ref14


Results: At end of the study (3 months) patients taking Omega-3 showed the following:

1. Mean morning stiffness decreased in the omega - 3 group from 128 mins. to 40-mins.
2. Average number of tender joints was reduced from 21 to 5 joints. 
3. Number of swollen joints dropped from 10 to 3. 
4. Average ESR decreased from 39 to 16. 
5. Overall assessment disease by patient and doctor showed a notable reduction of pain. 
6. Changes in body weight in the case group showed no significant difference at the end of 

the study compared to the beginning. 
7. Use of analgesics decreased in the omega-3 group from 25 patients at baseline to 7 at the 

end of the study (72%). Of these 18 patients, 8 patients (32%) completely discontinued 
the use of pain medication, and 10 patients (40%) reduced the dose of analgesics. 

Reference: Rajaei GJ et al. The effect of omega-3 fatty acids on patients with active rheumatoid arthritis receiving DMARDs therapy: double-blind
randomized controlled trial. Glob J Health Sci 2016, 9(7): 18-25 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4965662/

Additional Review Study of Importance: Br J Nutr systematic review 2012 https://pubmed.ncbi.nlm.nih.gov/22591891/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4965662/
https://pubmed.ncbi.nlm.nih.gov/22591891/


2020 Study (Omega-3 Fats and Newly Discovered Resolvins)

Reveals omega-3 fats give rise to anti-inflammatory Resolvins as well as 
Prostaglandins

“The most studied omega-3 metabolites are resolvins, which are classified into two 
classes. 

Class D resolvins are products of docosahexaenoic acid (DHA) and class E resolvins
are products of eicosapentaenoic acid (EPA).16–18

These metabolites of omega-3 fatty acids compete with those of omega-6 to 
promote the resolution of the inflammatory cycle.19,20

They are thought to play a significant role in the attenuation of inflammation and 
regulation of autoimmunity.”

Reference: Mediterr J Rheumatol 2020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#:~:text=Omega%2D3%20fatty%20acids%20seem,of%20swollen%20and%20tender%20joints.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#:~:text=Omega%2D3%20fatty%20acids%20seem,of%20swollen%20and%20tender%20joints


Br J Nutri May 2012 https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/influence-of-marine-n3-
polyunsaturated-fatty-acids-on-immune-function-and-a-systematic-review-of-their-effects-on-clinical-outcomes-in-rheumatoid-
arthritis/0F3DAA86B29B4D942B8381AA3F599D17

EPA and DHA also convert to anti-inflammatory Resolvins E and D, respectively

https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/influence-of-marine-n3-polyunsaturated-fatty-acids-on-immune-function-and-a-systematic-review-of-their-effects-on-clinical-outcomes-in-rheumatoid-arthritis/0F3DAA86B29B4D942B8381AA3F599D17


Mediterr J Rheumatol 2020 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#:~:text=Omega%2D3%20fatty%20acids%20seem,of%20
swollen%20and%20tender%20joints.

• Omega-3 fats modulate 
inflammatory process on 
various levels, including 
toning down immune 
response to antigens.

• This is good in 
autoimmune disease but 
may impair optimal 
immune function when 
warding off infectious 
pathogens.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#:~:text=Omega%2D3%20fatty%20acids%20seem,of%20swollen%20and%20tender%20joints


• Omega-3 fatty acids may modulate proinflammatory cytokine secretion. In a study 
involving fish oil consumption by RA patients, the level of plasma interleukin-1β (IL-1β) 
decreased after fish oil consumption.21

• In a clinical study in healthy volunteers, fish oil supplementation induced reduction 
of tumour necrosis factor-alpha (TNF-α), IL-1β, and interleukin-6 (IL-6) by endotoxin-
stimulated monocytes cells.22

• In studies with fish oil supplementation, it was observed that docosahexaenoic acid 
and eicosapentaenoic acid reduce the population CD4+ T cells which produce 
interferon-γ (IFN-γ) and interleukin-17 (IL-17).23

• Studies in cultured cells have shown that eicosapentaenoic acid and docosahexaenoic 
acid inhibit the production of the well-known pro-inflammatory cytokines, namely, 
TNF-α, IL-1β and IL-6

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#B23


Conclusion: “Omega-3 fatty acids are polyunsaturated fatty acids 

which have an impact in health and disease. They act as 

precursors to lipid mediators of inflammation and may attenuate 

and modulate the autoimmune inflammatory response. They 

have been shown to ameliorate or prevent experimental arthritis 

and may decrease disease activity in rheumatoid arthritis.”

Mediterr J Rheumatol 2020 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#:~:text=Omega%2D3%20fatty%20acids%20seem,of%20s

wollen%20and%20tender%20joints.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362115/#:~:text=Omega%2D3%20fatty%20acids%20seem,of%20swollen%20and%20tender%20joints


GLA (from Borage Seed Oil) and RA Patients

2001 Study:

GLA decreases TNF-alpha in RA patients, which has been shown in two RA 
studies using borage seed oil.

Suppression of TNF-alpha associated with decreased conversion of AA to PG-2 
and increased conversion of DHLA – PG-1

Reference: International Immunpharmarcol https://www.essentialnutrition.com.br/media/artigos/gamalift/23.pdf

https://www.essentialnutrition.com.br/media/artigos/gamalift/23.pdf


1993 Ann Intern Med 1993 119 (9): 867-7 https://pubmed.ncbi.nlm.nih.gov/8214997/

A randomized, double-blind, placebo-controlled, 24-week trial. Thirty-seven patients with rheumatoid 
arthritis and active synovitis.

Intervention: Treatment with 1.4 g/d gammalinolenic acid in Borage Seed Oil or Cotton Seed Oil 
(placebo).

Results:

1. Treatment with gammalinolenic acid resulted in clinically important reduction in the signs and 
symptoms of disease activity in patients with rheumatoid arthritis (P < 0.05). 

2. In contrast, patients given a placebo showed no change or showed worsening of disease. 
3. Gammalinolenic acid reduced the number of tender joints by 36%, the tender joint score by 45%, 
swollen joint count by 28%, and the swollen joint score by 41%, whereas the placebo group did not 
show significant improvement in any measure. 

4. Overall clinical responses (significant change in four measures) were also better in the treatment 
group (P < 0.05). No patients withdrew from gammalinolenic acid treatment because of adverse 
reactions.

Conclusion: Gammalinolenic acid in doses used in this study is a well-tolerated and effective 
treatment for active rheumatoid arthritis.

https://pubmed.ncbi.nlm.nih.gov/8214997/


Experimental Osteoarthritis and Omega-3 Fats
2011 Study: Osteoarthritis Prone Guinea Pigs. J Osteoarthritis and Cartilage 2011 19 (9): 

1150-1157https://www.oarsijournal.com/article/S1063-4584(11)00164-6/fulltext  

“In our aging population OA is set to become the 4th leading cause of disability by 2020. 

Western” diets are cited as having an n-6:n-3 ratio of between 15 and 30:1, whereas diets for 

which we are naturally adapted, such as those for Palaeolithic and modern hunter-gatherers, 

contain roughly equal levels of n-6 and n-3 (1:1–2:1).”

Thus, dietary supplementation with n-3 PUFA has been recommended to redress this 

imbalance.



• “PUFAs are essential fatty acids and precursors to a number of important 
factors called eicosanoids, such as prostaglandins, thromboxanes, 
leukotrienes and resolvins. 

• These mediate various processes including inflammation and bone 
metabolism. Conversion of PUFAs to eicosanoids is achieved by the action of 
cyclo-oxygenases (COX) and lipoxygenases (LOX).

• Omega-3 and n-6 generate different series of eicosanoids, those from n-6 
are generally highly pro-inflammatory and those from n-3 somewhat less so. 
In particular, PGE2, derived from n-6 PUFAs, has been associated with 
inhibition of anabolic processes and increased proteolytic degradation of 
cartilage.”



Conclusion:

1. This study demonstrates clear benefits of n-3 supplementation in 

reducing the signs of OA in a naturally occurring model of 

disease.

2. We propose that a high n-3 diet has the potential to reduce signs 

of OA in both cartilage and subchondral bone.



Adëeva Nature’s Essential Oils
One capsule contains: 

Fish Oil - 400 mg (50% EPA + DHA)

Flaxseed Oil – 400 mg (57% ALA)

Borage Seed Oil – 400 mg (22% GLA)

Dosage: 2-3 capsules per day



Other Natural Anti-Inflammatory Agents: Curcumin, Boswellia, White Willow, Ginger
PLA2 inhibited by EPA; 
Curcumin Blocks 5 & 12 Lipoxygenase
Boswellia & Ginger Block 5 Lipoxygenase
White Willow Extract, Curcumin & Ginger Block COX 



Anti-Inflammatory Herbs
1. Curcumin:

▪ Derived from spice turmeric

▪ Inhibits 5-lipoxygenase and cyclooxygenase enzyme

▪ Inhibits TNF and NF-kb

▪ Equal success to phenylbutazone in OA study

▪ Standardized grade (90-95% curcumin)

▪ Rare side effects: dyspepsia, reflux

▪ Precaution: mild anticoagulant (no reports)

▪ May Reduce Colon Cancer Risk (panErb Rec Inhib)



Multimodal Anti-inflammatory and 
Other Effects of Curcumin



• Derived from gum resin of boswellia tree 

• Boswellic acids are noted active ingredients

• Standardized grade is 70% boswellic acids

• Inhibit 5-lipoxygenase

• Clinical Success: OA and RA

• No reported side effects or precautions

Anti-Inflammatory Herbs (cont’d)
2. Boswellia:



• Derived from willow bark

• Active ingredients: salicin and other phenolic glycosides (std to 
15% salacin content)

• Inhibit CO and provide mild analgesic effect

• Acts like slow-release ASA, but no GI irritation

• Clin Success: OA, RA, back pain and knee OA

• No Bleeding disorders reported (no platelet effects)

Anti-Inflammatory Herbs (cont’d)
3. White Willow Bark Extract:



Anti-Inflammatory Herbs (cont’d)
White Willow Bark Extract (cont’d)

Contraindications:

▪ Gout

▪ Hemophilia Inhibit CO and provide mild analgesic effect

▪ Kidney disease 

▪ Active ulcer



Anti-Inflammatory Herbs (cont’d)
White Willow Bark Extract (cont’d)

Contraindications: (cont’d)

• Children under 12 (Reye’s Syndrome) – The exact cause of 
Reye's syndrome is unknown, but it most commonly affects 
children and young adults recovering from a viral infection –
typically, but not exclusively, a cold, flu or chickenpox. In most 
cases, aspirin has been used to treat their symptoms, so 
aspirin may trigger Reye's syndrome. Reye's syndrome is a 
rare disorder that causes brain and liver damage. It can be 
life-threatening. Taking aspirin to treat such an infection 
greatly increases the risk of Reye’s. (Children under 12 
continued on next slide)



Anti-Inflammatory Herbs (cont’d)
White Willow Bark Extract (cont’d)

Contraindications: (cont’d)

• Signs and symptoms such as confusion, seizures and loss of consciousness require 
emergency treatment. In Reye's syndrome, a child's blood sugar level typically drops 
while the levels of ammonia and acidity in his or her blood rise. At the same time, the 
liver may swell and develop fatty deposits. Swelling may also occur in the brain, 
which can cause seizures, convulsions or loss of consciousness.

• The signs and symptoms of Reye's syndrome typically appear about three to five days 
after the onset of a viral infection, such as the flu (influenza) or chickenpox, or an 
upper respiratory infection, such as a cold.

• Rare side effects: nausea, headache, dyspepsia



• Active ingredients are gingerols (oleoresins)

• Inhibit CO and 5-lipoxygenase

• Std to 5% gingerol content

• Clin Success: OA, RA, Myalgias

• Rare Side Effects: dyspepsia

• Precautions: mild anticoagulant (no reports)

Anti-Inflammatory Herbs (cont’d)

4. Ginger Root Extract



Nature’s Relief (a natural powerful anti-inflammatory for RA, 
other connective tissue disorders, tendonitis, disc herniation, 
bursitis, advanced OA)

Ingredients (1 capsules contain):

1. Turmeric Extract – (95% curcumin) – 210.6mg

2. Boswellia (std to 70% boswellic acids) - 200 mg

3. White Willow Extract (std to 15% salicin content) – 33.3 mg

4. Ginger Root Extract (std to 5% gingerols content) - 50 mg

Dosage: 1-3 capsules, 3x daily



Lifestyle Approach To Reduce Inflammation

▪ Avoid high fat meats and high fat dairy product

▪ Use olive, canola, and peanut oil in place of other oils high in 
linoleic acid

1. Reduce Build up of Arachidonic Acid - precursor to PG-2 (pro-

inflammatory): Acetaminophen



Lifestyle Approach To Reduce Inflammation (cont’d)

2. Reduce animal fats high in Saturated Fat - studies show that simply eating 
a high fat diet increases the absorption into the bloodstream of endotoxins 
produced by gut bacteria, which in turn, promote the secretion of 
inflammatory cytokines from immune and other cells. 

Other studies have shown that the consumption of meats, cheese and dairy 
products also increase the endotoxin load in the body’s circulation, which in 
turn, also trigger the release of inflammatory cytokines and biomarkers 
(such as CRP). 



(continued on next slide)

In 2006 it was first shown that saturated fatty acids (SFAs) were able 
to directly stimulate inflammatory gene expression by way of 
TLR4(toll-like receptos-4 on macrophages) signaling in vitro, with the 
saturated fat lauric acid (meat) showing the greatest inflammatory 
activity, and myristic acid (dairy) and stearic acid showing much less 
inflammatory effects.

Reference (Saturated Fat and Inflammation: Fritsche KL. The science of 
fatty acids and inflammation. Advances in Nutrition Journal, 2015, vol 6:2935-
3015. 

Lifestyle Approach To Reduce Inflammation (cont’d)



• Fish Oil – 400 mg (30% EPA/20% DHA = 50% EFA)

• Flaxseed Oil – 400 mg (58% ALA)

• Borage Seed Oil – 400 mg (22% GLA)

Dosage: 2-3 capsules per day for maintenance (double dosage for therapeutic purposes)

3. Consider an Essential Fatty Acid Supplement 

Example: One capsule contains:

Lifestyle Approach To Reduce Inflammation (cont’d)



4. Reduce intake of alcohol, hydrogenated fats – they encourage production of PG-2.

5. Consider B-vitamins, antioxidants, magnesium and zinc – promote PG-1 and PG-2 

pathways as coenzymes:

Lifestyle Approach To Reduce Inflammation (cont’d)

• Vitamin C – 1,000 mg Flaxseed Oil – 400 mg (58% ALA)

• Vitamin E – 400 IU

• Selenium – 100- 200 mcg

• Zinc – 15-25 mg

• Magnesium – 250- 500 mg

• Vitamin B6 – 50 – 100 mg

Hence: High Potency Multiple Vitamin and Mineral (e.g., Adeeva)



Summary: Osteoarthritis Management
1. Exercise (stretch, strengthen and rhythmic activity)

2. Mobilization – chiropractic care

3. Soft Tissue (break up adhesions)

4. Electro-modalities (interferential, electro acupuncture, laser etc.)

5. Anti-inflammatory diet

6. Glucosamine Sulfate with Natural Anti-inflammatories (e.g., Adeeva 
Glucosamine Joint Formula )

7. Essential Fatty Acid Supplementation (e.g., Adeeva Nature’s Essential Oils)

8. Antioxidant Enriched Multi-Vitamin (eg., Adeeva All-in-One Multiple Vitamin)

9. Additional Natural Anti-inflammatory Supplements if Required (Adeeva 
Nature’s Relief)



Glucosamine Joint Formula (Adëeva):

Each Capsule Contains:

• Glucosamine Sulfate – 500 mg

• MSM – 134 mg

• Quercetin – 100 mg

• Bromelain Enzymes (2400 GDU)  – 100 mg

Dosage: 

• Prevention After Age 40: 1 capsule per day with food

• Osteoarthritis: 3 capsules per day with food (4 caps if over 200 lbs
or on diuretic drug)

Health Canada Approved Claim:

• Helps to relieve joint pain associated with osteoarthritis.

• Helps to protect against the deterioration of cartilage.



Adëeva Nature’s Essential Oils

One capsule contains: 

Fish Oil - 400 mg (50% EPA + DHA)

Flaxseed Oil – 400 mg (57% ALA)

Borage Seed Oil – 400 mg (22% GLA)

Dosage: 2-3 capsules per day



Adeeva All-in-One Multiple Vitamin and Mineral:

Vitamin C – 1,000 mg

Vitamin E – 400 IU (Succinate)

Selenium – 200 mcg

Zinc – 15 mg

Vitamin D – 1,000 IU

Calcium – 500 mg

B-50 Complex

Bioflavonoids – 50 mg

Plus: A-Zinc formula

Dosage: 2 caplets, twice daily with food (Full Adult 
Dosage)



Adeeva All-in-One Multiple Vitamin and Mineral: 2 caplets, twice daily with food 
provides the following:

All-In-One Multi Vitamin and Mineral 

Vitamin A 2,500 I.U.

Beta Carotene 15,000 I.U.

Vitamin C 1,000 mg

Vitamin D 1000 I.U.

Vitamin E succinate 400 I.U. (natural)

Thiamin 50 mg

Riboflavin 50 mg

Niacin 50 mg

Vitamin B-6 50 mg

Folic Acid 400 mcg

Vitamin B-12 50 mcg

Biotin 300 mcg

Pantothenic Acid 50 mg



Adeeva All-in-One Multiple Vitamin and Mineral Continued

All-In-One Multi Vitamin and Mineral Continued

Calcium 500 mg

Iron 6 mg

Magnesium 200 mg

Zinc 15 mg

Selenium 200 mcg

Copper 2 mg

Manganese 5 mg

Chromium 50 mcg

Molybdenum 50 mcg

Bioflavonoids 50 mg

Lutein 6 mg

Lycopene 6 mg



Nature’s Relief (a natural powerful anti-inflammatory for RA, 
other connective tissue disorders, tendonitis, disc 
herniation, bursitis, advanced OA)

Ingredients (1 capsules contain):

1. Turmeric Extract – (95% curcumin) – 210.6mg

2. Boswellia (std to 70% boswellic acids) - 200 mg

3. White Willow Extract (std to 15% salicin content) – 33.3 mg

4. Ginger Root Extract (std to 5% gingerols content) - 50 mg

Dosage: 1-3 capsules, 3x daily



Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com


Next Steps
If you are not an Adeeva Customer and would like to learn about ordering and dispensing Adeeva 
Supplements to your patients, or for your own personal use, as well as:

• Adeeva Monthly Specials

• Wholesale/Retail Pricelist

• How patients can order online and you receive credit and compensation for online purchases 
through Adeeva affiliate program

• In-office Adeeva Education Materials (free brochures and other resources)

• Dr. Meschino’s Webinars for your Patients on Nutritional Medicine. Next one: 

Nutrition/Lifestyle and Immunity – February 23, 2021 at 8:00 PM EST. (contact Arlene to be 
sponsor – no fees to you or your patients)

• Dr. Meschino’s Weekly Lifestyle Medicine Update Video Newsletter – can forward to patients

• Dr. Meschino’s Health Lifestyle Booster – can forward to patients

Call or Email: Arlene Walker: arlene@adeeva.com

Phone: 866-262-1010

mailto:arlene@adeeva.com


You can learn more at:

www.adeevainfo.com – a website that supports health care practitioners

Also learn about how to become a Registered Nutritional Consultant 
Practitioner (RNCP/ROHP) sanctioned by the International Organization of 
Nutritional Consultants (www.ionc.org):  contact brad@gim-academy.com or 
call 647) 987-8506

Practitioners ordering Adeeva Products for their offices are now giving 20 
complementary subscriptions for select patients to access Our Digital 
Wellness Coaching Program: www.meschinowellness.net

mailto:info@adeeva.com
http://www.ionc.org/
mailto:brad@gim-academy.com
https://www.google.com/search?q=global+integrative+medicine+academy&rlz=1C1GCEV_enCA860CA860&oq=global&aqs=chrome.1.69i57j35i39j0i131i433i457j0i402l2j0i131i433j0i433j0i131i433.5919j0j15&sourceid=chrome&ie=UTF-8
http://www.meschinowellness.net/


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com

