Arthritis:

Identification of Mycoplasma in Synovial Fluid of Arthritis Patients 

Since 1970, when it was first found in the synovial fluid of rheumatoid arthritis patients, Mycoplasma fermentans has been suspected of being associated with rheumatoid arthritis, but it may be associated with other forms of arthritis as well, according to this study. Other forms of mycoplasma have been proven to cause arthritis in animals.

Synovial fluid,
a clear viscous, slightly alkaline fluid present in healthy joints but whose exact composition, viscosity, volume and colour vary somewhat from joint to joint. The synovial fluid aids in nutrition of the adjacent cartilage and disc and provides lubrication to joint surfaces. 
In crystal deposition diseases, crystals of various composition may be found in the synovial fluid. In some cases acute and chronic inflammatory changes may occur. Similarly, particles, cell fragments, fibrous tissue and microorganisms may also occur as a consequence of wear and tear on the articular surface. 

To summarize the current study:
· The distribution of M. fermentans was studied in the synovial fluid of patients suffering from different forms of arthritis.
· M. fermentans was detected in 88% of both the rheumatoid arthritis and non- rheumatoid arthritis patients. 
· The other forms of arthritis that it was found in included: 

· gout 
· reactive arthritis 

· pauciarticular juvenile chronic arthritis 
· ankylosing spondylitis 

· psoriatic arthritis
· Four different strains of the organism were found. 
· It was not detected in any of the osteoarthritis patients
The authors state that M. fermentans is very common in non-osteoarthritic patients and may prove to be an important factor in the treatment of these disorders.
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Antibiotic therapy is based on the theory that inflammatory rheumatic diseases such as rheumatoid arthritis, scleroderma, lupus, juvenile rheumatoid arthritis, polymyositis, ankylosing spondylitis, etc. have an infectious cause, namely mycoplasma and other bacterial L forms. Using low dose antibiotics, particularly from the tetracycline family, the disease is attacked at its source. This therapy is equally effective in patients with severe and/or long standing disease as it is in those with mild to moderate disease. Thomas McPherson Brown, M.D. (1906-1989), a renowned rheumatologist who practiced in the Washington, D.C. area, pioneered this treatment over fifty years ago and successfully used it to treat over ten thousand patients. 

Existence of Mycoplasma fermentans-derived DNA in Synovial Fluid of Patients with Temporomandibular Disorders:

Objective: The presence of Mycoplasma fermentans (Mf) has been previously shown in the synovial fluid (SF) from reumatoid arthritis (RA). This study investigated the association of Mf and temporomandibular disorders (TMD), and correlate them to the causal factor for TMD. Methods: One hundred forty nine TMJ SF samples were obtained from patients with disk derangement or osteoarthritis. SF samples were centrifuged and the sediments were used for preparation of DNA. DNAs were amplified by PCR with specific primers for -actin and Mf. DNA from Mf, strain PG18, was used for positive control. Results: Of 149 SF samples 120 were confirmed the amplification of -actin, which indicated the existence of cellular DNA. Mf DNA was positive for 44 (36.7%) out of these 120 samples. Positive rates in male and female were 31.3% and 37.5%, respectively. Furthermore, positive rates for Mf DNA were 38.3% in SF from TMJ disk derangement without reduction (WOR), 38.9% in TMJ disk derangement with reduction (WR), and 32.4% in TMJ osteoarthritis (OA). Among the patients who aspirated SF from bilateral TMJ, 7 out of 14 patients were positive for Mf DNA in either side of the TMJ. Conclusions: Although the mere presence of DNA from Mycoplasma fermentans in SF dose not prove a causal relationship between the bacteria and TMD, our findings strongly suggest that Mf or Mf derived-protein may trigger reactive arthritis (synovitis), which further proceeds to TMD.

Hyaline cartilage 

Hyaline cartilage is the skeletal growth tissue. In many, but not all, joints a thin layer remains as the bearing surface in the adult. Its primary function can be seen as defining and maintaining skeletal shape — in a sense it carries the shape memory. Hylaine cartilage is avascular. It contains type II collagen and giant molecular complexes of a proteoglycan called aggrecan. Loadbearing normally occurs over small areas, varying with joint position. Cartilage does not normally wear despite decades of use, but will do if its composition or joint mechanics are abnormal. It can regenerate, and will do so at the margins of damaged joints as part of the osteochondral swellings known as osteophytes, but loadbearing areas will rarely rethicken once damaged, so the tissue is unable to restore its normal shape after injury

Fibrocartilage 

Fibrocartilage occurs as intervertebral disc, and as discs, menisci or ring pads in many peripheral joints. It lacks the combination of collagen II and aggrecan seen in hyaline cartilage and blends in with fibrous synovial tissue. It will regenerate to fill a space.

Synovium 

Synovium is the name given to the soft tissue lining the cavities of joints, tendon sheaths and bursae. It is like other connective tissue packing, being a mixture of fatty, areolar and fibrous tissue. It differs from other connective tissue in having a slippery smooth non-adherent surface which allows movement between tissue structures rather than within the tissue substance. The surface of synovium is permeable to water, small molecules and proteins, but not to hyaluronan, which is the molecule that makes synovial fluid viscous. This allows synovium to trap synovial fluid within the cavity (see under synovial fluid below).

The surface of synovium is covered with a layer of cells known as the intima, comprising a mixture of modified fibroblasts and macrophages. These cells keep the surface intact, smooth and non-adherent. The fibroblasts differ from other fibroblasts in that they synthesise large amounts of hyaluronan, which passes into the synovial fluid. They also express the intercellular adhesion molecule VCAM-1. In this latter respect they are similar to bone marrow and lymphoid follicle stromal cells and this may be the reason why ectopic lymphoid tissue forms in chronically inflamed synovium. B lymphocytes, particular, require the expression of VCAM-1 on nearby cells to stay alive. The macrophages are rich in the receptor FcgRIIIa which mediates cytokine reslease in response to small immune complexes, which is probably why synovitis is often a prominent feature of several immune complex diseases. 

Beneath the surface cell layer is a net of small blood vessels, important in the development of synovial inflammation. Joint, tendon sheath and bursal synovium all have the same structure. A "ganglion" is a sac full of thick hyaluronan-rich fluid, but without an obvious surface layer of cells. The hyaluronan may come via a communication with a synovial joint. 

Synovial Fluid 

Normal synovial fluid is clear, colourless and noticeably thick and stringy, like eggwhite. Hence the name syn ovium (‘with egg’). Its viscous and elastic properties are due to hyaluronan, a long chain glycosaminoglycan carbohydrate with a molecular mass of about 1 million. 

Synovial fluid is effectively a liquid connective tissue. Because there are no fibrous components to it, the water and the hyaluronan ground substance move around together within the synovial space, whereas in other tissues water moves and the ground substance stays put. However synovial fluid is not like a glandular secretion, since its components enter and leave the cavity by the same route. Water diffuses in and out of the synovial cavity more easily than hyaluronan. The amount of water in a joint depends on passive equilibration of plasma dialysate with vascular and lymphatic compartments, as for all connective tissue fluid. It goes up and down with exercise and rest. Water can enter the joint rapidly during inflammation but once mixed with hyaluronan cannot leave so rapidly unless the joint ruptures. The half life of hyaluronan in the cavity is about 24 hours. It seeps out by a process of "reptate diffusion" - a sort of molecular snaking through the tissue surface.

Normal synovial spaces contain a microscopic film of fluid (about 50m thick) at subatmospheric pressure. This film allows hydrodynamic lubrication of cartilage. Lubrication is by a specialised glycoprotein; lubricin. Hyaluronan is not strictly a lubricant but maintains the thickness of the lubricating fluid film. Synovial fluid also provides a cushion for synovial lining by filling the crevices which synovial tissue cannot reach. Synovial lining cannot fill the space between cartilage surfaces perfectly in all positions. If it did the joint would be like a vacuum pack and the synovium would probably get pinched and traumatised. If joints are stretched suddenly, even the fluid does not fill all the space and the lining may jump into the vacuum formed, which is how people "click" their finger joints.

Tendon sheaths and bursae

Abnormal processes affecting joint synovial tissue usually affect all types of synovial cavity, which include synovial tendon sheaths and bursae. The synovial linin g in these structures is similar to that within joints, with a slippery non-adherent surface allowing movement between planes of tissue. Synovial tendon sheaths line tendons only where they pass through narrow passages or retinacula, as in the palm, at the wrist and around the ankle. Elsewhere the tendon lies in a bed of loose fibrous tissue. 

Bursae occur at sites of shearing in subcutaneous tissue or between deeper tissues such as muscle groups and fascia. Many bursae develop during growth but new or adventitious bursae can occur at sites of occupational friction.

 Ligaments and tendons

Ligaments hold bones together. They are variably elastic. Tendons transmit muscle power to bones and are inelastic (except in kangaroo legs). Joint "capsules" are composed of a basket work of independently moving ligaments and tendons associated with sheets of fascia. Some joints, such as the sacroiliac, are largely surrounded by ligament, others, such as the shoulder, with its rotator cuff, are surrounded by tendon. Tendons may also pass through joint cavities, e.g. long head of biceps. 

Entheses 

The point where ligament, tendon or aponeurosis joins bone is called an enthesis. Entheses are important because they are the main target in a group of inflammatory disorders associated with the HLA-B27 Class I allotype - the seronegative spondarthropathies. 

Fibrous joints

Fibrous joints have no cavity. The bones are joined by fibrocartilage (pubic symphysis, intervertebral discs). Intervertebral discs also contain a semiliquid central nucleus pulposus which can herniate through a damaged outer fibrous annulus.

The Secret is in your Synovial Fluid 

Our joints are surrounded by a membrane called the synovial membrane (or synovium), which forms a capsule around the ends of the bones involved. This membrane secretes a liquid called the synovial fluid. It has many functions, all of them important. Among these, it serves as a lubricant, a shock absorber and a nutrient carrier. 

As a lubricant, it is without equal, when the joint is healthy. It makes the joint slicker than wet ice! When our bodies can’t produce enough glucosamine and chondroitin, however, the normally thick synovial fluid becomes thin and watery. In this state, it can’t do the job it was intended to do as a lubricant. 
As a shock absorber, our cartilage, immersed in the synovial fluid, protects our bones from the tremendous impact they would receive when we walk, run, jump, etc.  This fluid also has remarkable properties as a shock absorbing, or hydraulic, fluid.  It belongs to a rather unusual group of liquids known as dilatent liquids.  These liquids are characterized by the rare quality of becoming thicker, that is, more viscous, when shear is applied to them.  Thus, the synovial fluid in our knees and hips assume a very viscous nature at the moment of shear in order to protect the joints, and then it thins out again to its normal viscosity instantaneously to resume its lubricating function between shocks.  All this happens over and over again, very rapidly, during the course of vigorous exercise, such as during an engagement in sports, dancing, walking, etc. When our bodies can’t produce enough glucosamine and chondroitin, this whole mechanism breaks down.  The viscosity is dramatically reduced, giving thin, watery synovial fluid, which then fails as the shock absorber and lubricant it normally excels at.  This results in the pain, stiffness and decreased mobility that characterize osteoarthritis. 

Now we will discuss the role of our synovial fluid as a nutrient carrier.   When we take Knees Ease, we get the building blocks needed to re-build cartilage.  Now we have to get those building blocks to the cartilage, so the re-building can take place.  Cartilage itself is avascular, that is, it doesn’t have any blood vessels.  Hence, the synovial fluid is the liquid that must carry the raw materials from the blood to the cartilage.  This can happen by a number of mechanisms.  First, it can occur via diffusion, which is a rather slow process in this situation.  A second, and more efficient, process is convection, which is achieved through exercise.  One way to visualize what happens in convection is to think of our cartilage as a sponge immersed in the synovial fluid.  When we exercise our knee, for example, it’s like repeatedly squeezing that sponge out in a bucket of synovial fluid.  Another method of viewing convection would be as a pumping action produced by exercise, in which nutrient-containing synovial fluid is constantly washing over the cartilage. In this way, our cartilage is constantly getting supplied by the nutrients (glucosamine/chondroitin)  dissolved in our synovial fluid when we exercise our joints.   

With this newly acquired abundance of nutrients, plus the exercise to supply them efficiently to our cartilage, our own body can re-build and replace the worn-out cartilage as fast as possible. 
Our offer is the following: 2 months' supply (180 capsules ), each containing: 

                                               500 mg of glucosamine hydrochloride, plus 

                                               400 mg of chondroitin sulfate  …….for only $54.95. 

ANATOMY OF A JOINT

Rheumatoid Arthritis can affect many joints in the body, including the knee, ankle, elbow, and wrist. Joints that are actively involved with the disease are usually tender, swollen, and likely demonstrate reduced motion. To better understand the affects of RA on a joint, a brief review of a synovial joint follows. 

A synovial joint has the following components: 

· 1. A joint capsule that isolates the joint from surrounding tissue. 

· 2. A joint cavity formed by the surrounding joint capsule. 

· 3. A synovial membrane (synovium) that is the inner lining of the joint capsule. 

· 4. Synovial fluid that is secreted by the synovium and serves as a lubricant and carries nutrients for the joint. 

· 5. Bones that come together to form the joint. 

· 6. Hyaline (articular) cartilage covers and protects the ends of the bones that participate in the joint. 
There may be other structures present in or near the joint such as disks, cartilage (menisci), tendons, and ligaments. 

Important characteristics of these structures to remember include: 

· 1. The joint capsule is composed of two layers, an outer fibrous layer and the inner synovium identified above. The outer layer has many joint receptors innervating it, but is not well vascularized. The opposite is true with the synovium, i.e., it is well vascularized but poorly innervated. 

· 2. The articular cartilage has two important functions including the ability to minimize friction and wear between two opposing joint surfaces during movement and to dissipate forces on the joint over a wider area, thus decreasing stresses on the contacting joint surfaces. 

· 3. Synovial fluid contains hyaluronate (hyaluronic acid) and a glycoprotein called lubricin. Both are responsible for the lubrication of the joint, although they are specific for certain components. Hyaluronic acid is important for the lubrication of the joint capsule while lubricin is necessary for cartilage on cartilage lubrication. 

· 4. Synovial fluid is also the medium by which nutrients are carried to, and wastes are carried from, the avascular components of the joint. 

· 5. The ends of the long bones that form the synovial joints are composed of a soft, spongy type of bone called subchondral bone. Hyaline (articular) cartilage covers this bone and protects it. Except for the very ends of the bone, long bones are usually very strong. 

EFFECTS OF THE DISEASE

Rheumatoid Arthritis can attack any synovial joint in the body. Excepting the distal interphalangeal joints, it has the greatest affinity for the small joints of the hand, wrist, and foot. In many cases the joint involvement in the limbs becomes relatively symmetrical. Further, the cervical spine, usually the superior aspect, becomes affected and patients must be watched carefully for disruption of the atlantoaxial joint. In advanced cases of the disease, subluxation at the atlantoaxial joint can occur. 
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Early in the course of the disease several changes in joint structures occur. Joint effusion and inflammation of the synovium occur producing a soft tissue swelling that is easily detected during evaluation of the patient. Additionally, changes (osteoporosis) in the ends of the bones forming the joint may be present early in the disease process. 

The attack on a joint by the disease usually begins with the synovium. Early in the disease, edema begins to be seen in cells in the synovium and multiplication of synovial lining cells occur. As the disease progresses, the synovium may grow considerably larger eventually forming tissue called pannus. Pannus can be considered the most destructive element affecting joints in the patient with rheumatoid arthritis. Pannus can attack articular cartilage and destroy it. Further, pannus can destroy the soft subchondral bone once the protective articular cartilage is gone. The synovial fluid secreted by the synovium is thought to serve two main purposes, lubrication of the joint and provision of nutrients to the avascular articular cartilage. In this disease process, an interaction between antibodies and antigens occurs, and causes alterations in the composition of the synovial fluid. Ultimately, digestants are formed in the fluid which attack the surrounding tissue. Once the composition of this fluid is altered, it is less able to perform the normal functions noted above, and more likely to become destructive. 

The changes in the synovium and synovial fluid briefly described above, are responsible for a large amount of joint and soft tissue destruction. The destruction of bone eventually leads to laxity in tendons and ligaments. Under the strain of daily activities and other forces, these alterations in bone and joint structure result in the deformities frequently seen in patients with rheumatoid arthritis. Considerable destruction of the joint can occur with pannus invading the subchondral bone. 

Bone destruction occurs at areas where the hyaline cartilage and the synovial lining do not adequately cover the bone. If the disease progresses to a more advanced stage, the articular cartilage may lose its structure and density resulting in an inability to withstand the normal forces placed on the joint. In these advanced cases, muscle activity causes the involved ends of the bones to be compressed together causing further bone destruction. Further, the disease can irreversibly change the structure and function of a joint to the degree that other degenerative changes may occur, especially in the weight bearing joints of the body. Thus, joint destruction can progress to the degree that joint motion is significantly limited and joints can become markedly unstable. 

The disease affects other elements of the joint as well. In the case of the knee joint, a Baker's cyst (a pouch formed by the synovium into the popliteal space) can develop which can cause a painful swelling behind the knee. In other cases, the disease can attack and erode tendons to the degree that the patient experiences tendon ruptures. 

Rheumatoid arthritis (RA) is an often debilitating condition that affects the connective tissue of joints. It is a chronic and progressive disease that erodes the articular cartilage, often leading to deformities and disabilities. JRA is the most common rheumatic disease in children and affects mostly girls. 

Specifically, the researchers wanted to analyse the serum and synovial fluid for levels of testosterone, as well as the hormones dehydroepiandresterone (DHEA) and its sulphated conjugate DHEA-S, progesterone [image: image2.png]synowal



and 17 beta-estradiol. 

The investigators then compared the hormone levels in the synovial fluid and serum to the levels found in the serum of a control group of subjects. The researchers did not look at the synovial fluid from the control group because it would be almost impossible to sample the small amount found in non-inflamed joints. 

The UI data showed reduced levels of DHEA-S and testosterone in the synovial fluid and serum of JRA patients. In addition, the ratio of DHEA/DHEA-S in both synovial fluid and serum was much higher than that of the corresponding control serum, thus indicating the potential importance of hormonal imbalances in the JRA disease process. 

Glucosamine sulphate and chondroitin sulphate are used to relieve the symptoms and help in the healing of Degenerative Joint Disease (DJD) - osteoarthritis
This form of arthritis used to be thought of as a permanent, gradually worsening condition affecting many animals (and people) as they get older - an inevitable result of the ageing process coupled with wear and tear on joints. In many ways this is true but many animal owners have reported greatly improved mobility in their animals when fed Glucosamine & Chondroitin. Human patients taking glucosamine report relief of pain as well as 
improvements in mobility. 
How does this work...?
Normal Synovial Joint Function
The articulating surfaces of the bones (the ends of the bones that come together forming the joint) are covered in articular cartilage and are bathed in Synovial Fluid - "joint oil". In a normal healthy joint the 
articular cartilage is smooth and the synovial fluid is of sufficient high
quality to provide adequate lubrication.
Cells, called Chondrocytes in the articulating cartilage, help to repair and regenerate the cartilage as it wears away. Glucosamine, synthesised in the body from glucose, provides the building blocks necessary for chondrocytes to repair the damage.
What can go wrong
Articular cartilage is one of the first tissues to age and has relatively poor powers of regeneration because of the poor blood supply to the area, even in a healthy animal. The delicate balance between wear and renewal can be easily upset - a strain, a slip or fall, repeated heavy use, poor nutrition, even bad conformation or in the horse, hoof imbalance through bad or irregular shoeing can start a cycle of events that will lead to progressive degeneration of the joint.
The natural reaction of joints to a strain, injury or wear and tear is to become inflamed, whether visibly so or not - a greater amount of synovial fluid is produced (which is often of poorer quality) and enzymes can be produced which actually degrade the cartilage and synovial fluid (Stashak - 1995). This causes sustained, if not greater, inflammation... a self perpetuating cycle leading to DJD in any animal (and human) as the body cannot produce enough glucosamine to keep up to the rate of repair and renewal that would be necessary. This is especially true of an older animal with the slowing down of body systems that comes with age.
Glucosamine & Chondroitin how do they help?
Providing additional Glucosamine speeds up the repair and renewal of damaged or worn articulating cartilage whilst additional Chondroitin helps to neutralise the destructive enzymes and improve the quality of the synovial fluid. Supplementation of a combination of glucosamine and chondroitin - two naturally occurring and essential substances - has been shown to be most effective. Since DJD, once started, is a permanent condition, the treatment is long term - the animal (or human) must stay on the maintenance dose for the rest of its life - the joint will revert back to its degenerative condition if supplementation stops. 
Many veterinary surgeons routinely inject Polysulfated Glycosaminoglycan (chondroitin) directly into a DJD joint or one that has been operated on and therefore will inevitably become degenerative. However, it can also be given by intramuscular injection and, more importantly for the average animal owner, orally - you can add glucosamine and chondroitin to their food! The advantage of the latter being that all joints are treated, not just the one injected (William E Jones online - equinevetnet).
There have been other studies which have shown that, while injecting locally into an affected joint gives the quickest improvement (almost immediate!), there is no significant difference in the benefits gained over oral administration of glucosamine and chondroitin after about 30 days. Giving a supplement by adding it daily to feed is, perhaps, more reasonable than having an injection every month or so. (Click here for Cortaflex field trial)
There is at least one major dog food manufacturer which now produces a special dog food for older animals which contains Chondroitin and Glucosamine and there are several brands of supplement on the market which are designed to be added to normal food - these are available for human, as well as equine and canine treatment. 
Although scientific studies were conducted with glucosamine sulfate, the hydrochloride form is known to be even better assimilated by the body. Glucosamine hydrochloride demonstrates more stability, purity, and higher concentration when compared to glucosamine sulfate.

Glucosamine stimulates the body's manufacture of collagen, the protein portion of the fibrous substance that holds joints together. Collagen is also the main component of the shock-absorbing cushion called articular cartilage—the white smooth surface which covers the ends of body joints—such as those in the wrist, fingers, toes, ankles, knees, hips and between the discs of the spine.

In addition to Glucosamine, other substances which help support normal joint and spine function include devil's claw and shark cartilage extract. Enrich International, the leader in innovative nutritional products, is proud to offer Glucosamine AJF™, a unique combination of glucosamine, devil's claw and shark cartilage extract. Glucosamine AJF is the perfect product to nourish the skeletal system!

Highlighted Ingredients:

Chondroitin Sulfate, Nutrient. Chondroitin is a naturally occurring compound found in joint tissue. Has been shown to be helpful for osteoarthritis, rheumatoid arthritis, gout, lupus, connectivve tissue disorders, bursitis and joint trama. Devil's Claw, Herb. This herb is primarily used as an anti-inflammatory and pain killer against arthritis and rheumatism. It promotes flexibility in the joints, reducing the pain. Glucosamine Hydrochloride, Nutrient. Glucosamine is a naturally occurring substance in the human body. It is necessary for the production of chrondroitin, a substance found to be abnormally low in individuals with arthritis. Glucosamine encourages production of collagen, the fibrous protein substance that holds joints together. Glucosamine helps bind water in the cartilage matrix and is key to normal cartilage metabolism. Shark Cartilage, Nutrient. Shark cartilage contains a number of active components, one of the most important of which is a type of protein that acts to suppress the development of new blood vessels. This makes it valuable in fighting a number of disorders. Many cancerous tumors are able to grow only because they induce the body to develop new networks of blood vessels to supply them with nutrients. Shark cartilage suppresses this process, so that tumors are deprived of their source of nourishment and often begin to shrink. Certain eye disorders, diabetic retinopathy and macular degeneration, are characterized by the growth of new blood vessels within the eye. Other conditions that may be helped by shark cartilage include arthritis, psoriasis, and inflammation of lining of the bowels (regional enteritis.) Shark cartilage also contains calcium and phosphorus (both important minerals), and mucopolysaccharides that act to stimulate the immune system.

Ingredients:

Chondroitin Sulfate Devil's Claw Glucosamine Hydrochloride
Shark Cartilage
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