What is Hyaluronic Acid?  
Hyaluronic acid (also called Hyaluronan) is a component of connective tissue whose function is to cushion and lubricate.  Hyaluronan occurs throughout the body in abundant amounts in many of the places people with hereditary connective tissue disorders have problems such as joints, heart valves and eyes.  Hyaluronic acid abnormalities are a common thread in connective tissue disorders.  Interestingly, they are also common biochemical anomalies in most of the individual features of connective tissue disorders such as mitral valve prolapse, TMJ, osteoarthritis, and keratoconus.  
Hyaluronic acid has been nicknamed by the press as the "key to the fountain of youth" because it has been noted that at least some people who ingest a lot of it in their diets tend to live to ripe old ages. ABC News had a show on a village in Japan and hyaluronic acid entitled, "The Village of Long Life: Could Hyaluronic Acid Be an Anti-Aging Remedy?". 
In human and animal studies, hyaluronic acid abnormalities occur in:   
Heart valves with MVP  
TMJ  
Joint instability   
Osteoarthritis   
Detached retinas  
Muscle contractures   
Rachitic skeletal features (pectus excavatum, pectus carnitum, scoliosis, bowed limbs, hypermobility, etc.)  
Glaucoma  
Keratoconus  
Poor scar formation (fetuses do not scar because of the high content of HA in amniotic fluid)  
Acrogeria (prematurely wrinkled skin)  
Fibromyalgia  
Premature aging syndromes* (which share many features with connective tissue disorders, especially Ehlers-Danlos)  
  
Hyaluronic acid, or commercial preparations containing hyaluronic acid, are in use or being studied to be used, to prevent, treat or aid in the surgical repair for many the types of problems people with connective tissue disorders tend to have such as: 
Fractures  
Hernias   
Glaucoma   
Keratoconus  
Detached retinas   
Osteoarthritis (HA injections are the new breakthrough treatment for this condition)  
Muscle contractures   
TMJ  
Prevents scarring  
Vocal cord insufficiency   
Wrinkled skin   
Cartilage damage  
Wound healing  
Ligament Healing 

Hyaluronic Acid and Environmental Factors 

    
There are many factors known to influence hyaluronic acid levels.  Genes are likely to be a factor, but there are many environmental factors that are known to have an impact, including zinc and magnesium availability.  Not surprisingly, magnesium and zinc deficiencies are known to be associated with many of the same symptoms associated with hyaluronic acid abnormalities, such as mitral valve prolapse and poor wound healing, respectively. Perhaps this is because the zinc or magnesium deficiency contributes to the hyaluronic acid abnormality, which in turn causes the symptom.
  
There are a multitude of studies on Medline regarding hyaluronic acid and a wide variety of environmental factors.  Here is a sample of some of the interesting ones that relate to connective tissue disorders: 

Hyaluronic acid becomes abnormally elevated in the skin of swine who have zinc deficiencies.  Magnesium is needed for hyaluronic acid synthesis. Perhaps a lack of magnesium is one of the  factors in some connective tissue disorders. Magnesium supplementation is an established treatment for many of the symptoms of connective tissue disorders, such as fibromyalgia, mitral valve prolapse and contractures. (See my related topics on Magnesium and Mitral Valve Prolapse.)  
Ascorbic acid can degrade hyaluronic acid.  Estrogen treatment increases activity of hyaluronic acid.  Estrogen is known to increase utilization of nutrients like magnesium and zinc  - nutrients that are known to affect hyaluronic acid levels.  Cigarette smoke is known to degrade hyaluronic acid. 

In a study of rats, hyaluronic acid  turnover and metabolism were affected by age, dietary composition, and caloric intake.  If what rats ate affected their hyaluronic acid levels, then this be a good clue that diet may well affect hyaluronic levels in humans, too. In another study on rats, hyaluronic acid deposition in rat cerebellum is affected by thyroid deficiency, thyroxine treatment and undernutrition.  In a study of humans, hyaluronic acid levels were altered by physical activity and food ingestion.  
In a study on rats, skin hyaluronic acid concentration was higher than normal in energy deficiency, but below normal levels in prolonged protein deficiency.  In rats suffering from prolonged malnutrition, the collagen concentrations are reduced.  (Reduced collagen concentrations are also found in some of the connective tissue disorders such as osteogenesis imperfecta, as are a plethora of other conditions also associated with hyaluronic acid abnormalities.  Not surprisingly, zinc deficits are known to affect hyaluronic acid levels and are also known to cause reduced collagen levels in humans.)  
Strep and staph bacteria emit an enzyme called hyaluronidase. Hyaluronidase is an enzyme which breaks down hyaluronic acid, thus allowing an entry point for the bacteria to enter the body. This may be why people may become hypermobile or develop heart aliments like mitral valve prolapse after illnesses such as rheumatic fever--because the hyaluronic acid in their connective tissue has been degraded by the bacteria that causes their illness. (See my section on "What Causes Mitral Valve Prolapse? Hyaluronic acid as a clue" for more on this topic.) 
If animals that are genetically similar to humans such as rats can have reduced collagen levels and hyaluronic acid abnormalities from changes in their diets, then it would be logical to consider diet as a causative factor in people with the hyaluronic acid abnormalities. 
Summary   
Hyaluronic acid occurs in abundant amounts in many of the places people with connective tissue disorders have problems such as the joints, the eyes, the skin and heart valves.  Hyaluronic acid is needed to cushion and lubricate joints, eyes, skin and heart valves.   
People with connective tissue disorders and related features all seem to have abnormalities of hyaluronic acid.  In every study I found that analyzed hyaluronic acid levels in people with connective tissue disorders or related disorders, when compared to controls they always had hyaluronic acid abnormalities. 

HA is influenced by nutrition and other environmental factors.  Many of the features of premature aging syndromes and connective tissue disorders are also known to be caused by nutritional deficiencies, and not surprisingly these are often the same nutritional factors that influence the manufacture of hyaluronic acid. My theory is that this is not all one big coincidence. Logically, it is more likely to be a predictable sequence of causes and effects. 

Hyaluronic acid is being used commercially or experimentally  to correct a large portion of the problems found in connective tissue disorders such as fractures, eye disorders, poor wound healing and prematurely wrinkled skin.  It would be highly logical to consider the possibility that hyaluronic acid works to correct these problems because defects or deficiencies of hyaluronic acid are what cause these problems in the first place.   
    
Perhaps controlling or optimizing the environmental factors, such as modifying ones diet,  to optimize hyaluronic acid levels would be helpful in treating many inherited connective tissue disorders and premature aging syndrome. 
Also see my next section: Frequently Asked Questions About Hyaluronic Acid for answers to questions about supplements, food containing HA and vitamin C interactions with HA, and the links between abnormally high levels of HA and cancer. 
Vitamin C is a nutrient your body needs in the right amounts. If you don't consume any vitamin C, sooner or later you will develop scurvy, like sailors used to who went on long sea voyages. (British sailors were named "Limies" because of the limes they would take on their voyages to prevent scurvy.) Yet, too much vitamin C, as with too much of any nutrient, can be toxic. Large doses of vitamin C may lower other nutrient levels including vitamin B12, copper and selenium blood levels
I do note a study in my hyaluronic acid section that found that ascorbic acid can degrade hyaluronic acid. But this isn't necessarily bad, in fact for some people, this maybe good thing. While insufficient defective hyaluronic acid isn't ideal, too much HA may not be so great either. High levels of hyaluonic acid have been linked to different types of of cancers, including breast cancer, in a variety of different studies. Interestingly, vitamin C is often mentioned as being beneficial for breast and other cancers. 
A hyaluronan-rich environment often correlate with tumor progression, and may be one mechanism for the invasive behavior of malignancies. Eradication of hyaluronan by hyaluronidase administration could reduce tumor aggressiveness and would provide, therefore, a new anti-cancer strategy."
For information on hyaluronidase (an enzyme that breaks down HA) and hyaluronic acid, check out my mitral valve prolapse page. 
Women with too low of estrogen levels are at higher risk for conditions like fractures, osteoporosis and a lack of menstuation. Women with high levels of estrogen tend to have increased risks of blood clots, high bone density, high blood pressure amd breast cancer. It's not that estrogen is good or bad, it's just that both unusually high levels and unusually low levels are linked to a variety of adverse (and interestingly inverse) health conditions. Perhaps the same may be true for hyaluronic acid. 
 Do you have symptoms linked to a connective tissue disorder? A number of the following features? Common features of connective tissue disorders include:
	· scoliosis 

· sunken chests (pectus excavatum) 

· fibromyalgia 

· double jointedness (hypermobility) 

· migraines 

· mitral valve prolapse 

· irritable bowel syndrome 
	· heart palpitations 

· chest pains 

· easy bruising 

· nosebleeds 

· heavy periods 

· tall stature with long fingers, arms and legs 

· anxiety 

· neck pain
	· allergies 

· asthma 

· chemical sensitivity 

· noise sensitivity 

· TMJ 

· muscle cramps 

· depression 

· and more...


There some logical biochemical reasons why these symptoms appear together and many dietary changes people can make to try to correct these problems. 
Symptoms of Vitamin K Deficiencies 
Vitamin K is known to be needed to coagulate blood and to maintain proper bone density. It plays a key role in proper development of the fetus. Deficiencies of vitamin K have been linked to:
Heavy menstrual bleeding*
Gastrointestinal bleeding
Hematuria (blood in the urine)
Nosebleeds
Eye hemorrhages
Anemia
Gum bleeding
Prolonged clotting times
Hematomas
Hemorrhaging
Easy bruising
Purpura
Osteopenia
Osteoporosis
Fractures
Hypercalciuria
Calcification of soft tissue, especially heart valves (See my section on Calcium Deposits for more on this topic).

Birth defects linked directly to vitamin K deficiencies include:
Underdevelopment of the nose, mouth and mid face
Shortened fingers
Cupped ears


 HYPERLINK "http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9382132&dopt=Abstract" \t "_blank" Flat nasal bridges 
The following birth defects have been linked to anticonvulsant drugs, which block vitamin K:
Epicanthal folds
Flat nasal bridge
Short noses
Variety of craniofacial abnormalities
Neural tube defects
Mental retardation
Learning disabilities
Long, thin overlapping fingers
Hypertelorism
Upslanting palpebral fissures
Microcephaly
Cardiac abnormalities
Distal digit hypoplasia (shortened pinkie fingers)
Growth deficiency
How Vitamin K Deficiencies Occur
Human intake of vitamin K comes from two main sources - our diets and synthesis from intestinal bacteria. Vitamin K deficiencies can be caused by a variety of factors. These include:
· Not consuming enough vitamin K from one's diet can contribute to a deficiency. Dietary vitamin K is highest in leafy green vegetables such as lettuce, kale, broccoli and collard greens. These are foods that many people don't eat frequently. 
  

· A diet with high intakes of salicylates can block vitamin K. Salicylates are found in foods such as nuts, fruits, spices and mints. Aspirin is a salicylate. Blocking vitamin K is why aspirin can "thin" the blood - it basically keeps blood from coagulating. This is why too much aspirin can cause stomach and intestinal bleeding. 
  

· Antibiotics can cause bleeding problems from vitamin K deficiencies. Antibiotics destroy not only harmful bacteria, but also the beneficial intestinal bacteria that is needed to create vitamin K. In order to replace the beneficial intestinal bacteria after a course of antibiotics you have to take probiotic supplements or eat fermented food like kefir or yogurt. Replacing beneficial bacteria after antibiotics is standard conventional medical advice in many European countries, but does not seem to be common medical advice in the United States. 
  

· Malabsorption syndromes that prevent the proper absorption of nutrients can cause vitamin K deficiencies. Celiac disease, an intolerance to gluten, can cause deficiencies of a wide variety of nutrients, especially vitamin K. Crohn's disease can also cause vitamin K and other deficiencies. 
  

· Anticoagulants like Warfarin block the action of vitamin K. In turn, vitamin K blocks the action of anticoagulants. This is why people taking these types of medications have to limit how much vitamin K they get in their diet. 
  

· High amounts of vitamin A and/or vitamin E can also block vitamin K. I get nosebleeds whenever I take a multivitamin or eat one of the nutrition bars, even if I choose one with vitamin K. I think it may be at least in part part because the multivitamins and nutrition bars always contain high amounts of vitamin A and E--probably too much for someone like me who bleeds easily.
· The bacteria that synthesize vitamin K thrive in an acidic digestive environment. Antacids, if taken in sufficient quantity, may cause a vitamin K deficiency, as well as irritable bowel syndrome and various nutritional deficiencies, because they neutralize the hydrochloric acid in a person's stomach. Hydrochloric acid is needed to digest food and create the acidic environment in which the beneficial bacteria thrive. (For more information on this topic, see my section on Acidic Foods - Alkaline Foods. 
Vitamin K Deficiencies - A Common Link in Connective Tissue Disorders? 
The primary symptoms associated with vitamin K deficiencies are osteoporosis and prolonged bleeding times. Other symptoms that occur frequently in conjunction with osteoporosis and prolonged bleeding times in connective tissue disorders are mitral valve prolapse, scoliosis and hypermobility.
	 

· Mitral valve prolapse 

· Scoliosis 

· Hypermobility 


	Different studies show all that each of these conditions occur in association with the other two, and each has been found to occur in association with prolonged bleeding times. 
Why?
If you look at nutrition as a causative factor, then there are highly logical possibilities to consider as reasons for these associations.


Mitral valve prolapse, scoliosis and hypermobility tend to occur in conjunction with each other whether they occur as an "isolated" conditions or together as features of defined genetic disorders. In fact, most connective tissue disorders have scoliosis, mitral valve prolapse and hypermobility as primary features. But isn't it interesting that these disorders occur together even without the existence of a "genetic" disorder like Marfan or Ehlers-Danlos syndrome? It is noteworthy that independent, unrelated studies have found each of the three conditions to be linked to prolonged bleeding times, a symptom of vitamin K deficiency. Scoliosis has been linked in many studies to fractures and osteoporosis, which are also features that can be associated with vitamin K deficiencies. Interestingly, flat nasal bridges and underdeveloped mid faces are also signs of many connective tissue disorders, and they are also known to be caused by prenatal vitamin K deficiencies
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