
What’s Happening With 
Understanding Arthritis 



Osteoarthritis (OA) is a joint disorder with 
cartilage breakdown and bone destruction

Rheumatoid Arthritis (RA) is autoimmune (lack of 
immune tolerance and is a gut problem like all 
autoimmune conditions)

Also has joint destruction and it can affect other 
organs

Gout is a inflammatory joint condition – with 
sharp needle-like pain often in the big toe (excess 
uric acid crystals)



Typical Recommendations
Drugs (avoid NSAIDS)

Surgery (including stem cell)

Sometimes physiotherapy – lack of 
understanding regarding proper 
movement

Nutrition not considered

Gut not considered

Supplements and what they may do 
not considered



Much of the studies for OA consists 
looking at vitamins (vitamin K), minerals 
and omega 3

Info on vitamin D is inconclusive

This is still how “diet” is assessed

One study looked at plant-based diet 
and found possible reduction in pain 

However, none of these studies know 
how or why



Lifestyle
Stress exacerbates pain

Improper use of body and joints, injury 
and lack of physical exercise 
(sedentary) have all been linked to 
development of the condition

Exercise mitigates pain – yoga 
particularly helpful

Benefits can last up to 6 months in 
some studies (moderate exercise)



OA
Hypothesis that alterations in the gut 
microbiome could also be considered 
as possible triggering factors in the 
onset of musculoskeletal disorders 
such as OA

Key factors: Sedentary life, use of 
medicines, smoking, stress, traveling, 
wrong dietary habits (Western diet), 
life sharing conditions, etc, 
preservation of the health status of the 
intestinal flora 



All these factors affect the microbiome

Overlooked in an “anti-inflammatory” 
protocol

OA is the mystery disease

“Wear and Tear” is code for “don’t 
know”

But these factors do describe so many 
people



Studies have provided data suggesting 
a role for the gut microbiome in bone 
health, RA, and osteoarthritis both 
initiation and progression. 

Many are rodent studies  and for 
arthritis looked at HF Diet or over use 
of joint



In a study of rats fed high-fat/high-
sugar diet for 28 weeks showed 
increased cartilage damage in obese 
animals 

Found a direct correlation with LPS

Gut bacteria test found increase in 
Lactobacillus spp. and 
Methanobrevibacter spp. 



Cartilage degradation was found in 
HFD-fed obese mice with confirmed 
gut dysbiosis.

However, when obese mice were 
supplemented with the indigestible 
fiber oligofructose,

The obese gut dysbiosis was mitigated 
and osteoarthritis progression was 
halted



Anti-inflammatory Bifidobacterium 
pseudolongum, had been lost in HFD-
fed mice and was restored 

Conversely, proinflammatory 
Peptococcaceae and 
Peptostreptococcaceae family 
members that were present in the 
obese mice was removed



Bifidobacterium longum CBi0703
reduces cartilage structural lesions and 
cartilage degradation markers, 
providing an overall joint protective 
effect

Bifidobacterium and their metabolites 
may be important in establishing a gut-
joint axis and may represent a subset 
of new approaches to treat 
osteoarthritis that involve targeting 
the gut microbiome.



Suggesting a potential mode of 
biological action that involves shaping 
of the gut microbiome, several studies 
have documented microbial shifts is 
response to chondroitin sulfate 

Supplementation was associated with 
reductions in inflammatory 
Proteobacteria and increases in a 
Bacteroidetes taxa that blocks stress-
induced intestinal inflammation. These 
shifts suggest a potential mode of 
action in osteoarthritis. 



Mice (with injury-based arthritis) given 
glucosamine or Type 2 collagen 
showed cartilage regeneration

Colon bacteria showed Bacteroidetes, 
Actinobacteria, and Firmicutes had 
changed in abundance

Shift in the bacteroidetes/firmicute 
ratio to lower inflammation

Also no association with obesity found





Gout
Human study,  looking at those with 
gut compared to those who didn’t

Distinctly different microbiomes

Bacteroides caccae and Bacteroides 
xylanisolvens were high yet 
Faecalibacterium prausnitzii and 
Bifidobacterium pseudocatenulatum
depleted

Have purine degradation disorder and 
problems producing SCFA butyrate



Supplements
Efficacy hard to prove as mode of 
action is difficult to be determined

Glucosamine and collagen type 2 do 
not make it the joint

Studies showed results but no one 
knew how

May exert beneficial action on joint 
health through modulation of the gut 
bacteria



Further studies looking at gut 
microbiome of those with OA in knee 
and hip, found levels of pain were 
associated with different levels of 
specific bacteria.

Ex: Knee pain varied with amounts of
Streptococcus, group A

Has been associated with rheumatic 
fever and heart and joint inflammation



LPS
More typical association

Lipopolysaccharide (LPS) is toxin 
produce by bad bacteria (mainly)

Link to inflammation and many health 
conditions

Occurs when dysbiosis present – which  
also means decreased mucus lining 
(protects lining), 

Leads to more damage to intestinal 
lining 



Therefore – gap junction are open 
more often 

– LPS gets into the blood stream

– Affects other areas of the body

Linked to the increase in severity of 
pain



25 people with knee osteoarthritis 
with blood and synovial fluid LPS levels 
had:

Activated macrophages in the knee 
joint capsule and synovium 

Joint space narrowing, 

Osteophyte formation (change in 
bone), and increased pain 



LPS-osteoarthritis association with a 
possible dysbiosis was established in 
study of 1444 participants enrolled in 
the Rotterdam study-III with hip 
and/or knee osteoarthritis 

Found an abundance of microbes in 
the proinflammatory Streptococcus
bacteria (Taxa) was identified



Focal Dysbiosis
Focal: Localized to a specific area of 
the body

Dysbiosis showing up in different areas 
inside the body

DNA of gut microbiota can be found in 
synovium of those with osteoarthritis 
and rheumatoid arthritis

Trafficking of dead or alive bacteria 
from gut microbiota physiologically 
occurs between gut and epiphysial 
bone marrow. 



Subchondral microbiota could enhance cartilage 
healing and transform components of deep 
cartilage matrix in metabolites with 
immunosuppressive properties

Differences of microbiome observed between hip 
and knee cartilage, either in osteoarthritis or 
controls, might be the counterpart of subtle 
differences in chondrocyte metabolism (maintain 
cartilage), in line with differences in DNA 
methylation according to joints.



Bacteria theoretically cannot reach 
chondrocytes from the surface of intact 
cartilage, some bacteria enter through vascular 
channels 

OA – New blood vessels in the early 
osteochondral plate may enhance the ability of 
microbiota to locate close to the deeper layers 
of cartilage 

May lead to focal dysbiosis, low-grade 
inflammation, cartilage degradation, epigenetic 
changes in chondrocytes and worsening of 
osteoarthritis



Prebiotics
Another study found HFD rats fed 
oligofructose showed delayed 
development of osteoarthritis

Another study found that combining 
this with exercise achieved maximum 
protection

An increase in Bifidobacterium and 
Roseburia and a decrease in Clostridium 
leptum and Akkermansia muciniphila
levels as a result of oligofructose 
supplementation



Oligofructose Foods
Jerusalem artichokes 

Chicory 

Bananas

Asparagus

Wheat and other grains

Leeks, garlic, onions

Ironically – removed on FODMAPs diet



Supplements
Mode of action difficult to determine

The big question is how do they work 
to support a joint when they can’t 
make it to the joint (digestion process)

The action is how they interact with 
the gut bacteria and their action 
affects the joint

There are other supplements that may 
be explained by this and may explain 
why some don’t work for some people



OA
Predisposition to GIT disturbances is 
common in people with 
musculoskeletal conditions

The gut microflora regulates 
inflammation in the body

Free radicals and inflammation linked 
to cartilage destruction

Pro-inflammatory cytokines increase 
nitric oxide – too much can damage 
tissues and inhibit collagen formation 
in cartilage



Good Bacteria regulates cytokines

Liver function also involved in 
inflammatory response

NSAIDs, aspirin and ibuprofen further 
damage the gut lining and increases 
dysbiosis exacerbating the condition

Sulfur essential to maintaining 
cartilage



Glycosaminoglycans (GAGs) - building 
blocks of joint cartilage, and GAG 
molecules linked together in chains by 
disulfide bonds – contains two sulfur 
molecules
Sulfur maintains cross-linking of 
connective tissue and strengthens 
them
Bad bacteria, especially 
Streptococcus, enterococcus and 
prevotella, turn sulfur into hydrogen 
sulfide gas.





Protocol
Anti-inflammatory foods – ginger, berries, 
celery (water foods), fermented foods 

Omega 3 foods

Turmeric

Garlic, onions

MSM (chondroitin + glucosamine sulfate) 
helps maintain joints

Range of motion exercise

Gut Health Work – all of it (plant sterols, 
colostrum, glutamine, collagen, butyrate, 
antimicrobials and probiotics)



Gout
Black cherries or juice - prebiotics

Magnesium

Ginger

Apple cider vinegar

Celery (apigenin) – prebiotic and antimicrobial

Nettle tea – helps reduce pain in arthritis

Dandelion – helps reduce inflammation

Milk thistle seeds (tea or supplement )- helps reduce 
inflammation (LPS)



Strategy
Good gut protocol  - anti microbials, 
probiotics, mucus and gut lining 
support

Range of motion exercise

Stabilize muscles around the joint

Stem cell and PRP can be helpful in 
those capable of healing joint

Joint nutrients critical to help the gut 
and inflammation



Stress – studies looking directly at high 
cortisol not conclusive

The connection is the gut

OA also disturbs sleep which further 
prevents repair

A whole lifestyle protocol is needed –
not just food

But there’s a lot of improvement that 
can occur


