Betaine (Trimethylglycine)

Also indexed as: TMG (Trimethylglycine), Trimethylglycine

What does it do? Betaine (trimethylglycine) functions very closely with choline, folic acid, vitamin B12, and a form of the amino acid methionine known as SAMe (S-adenosylmethionine).1 2 All of these compounds function as “methyl donors.” They carry and donate methyl molecules to facilitate necessary chemical reactions. The donation of methyl groups by betaine is very important to proper liver function, cellular replication, and detoxification reactions. Betaine also plays a role in the manufacture of carnitine and serves to protect the kidneys from damage.3
Betaine is closely related to choline. The difference is that choline (tetramethylglycine) has four methyl groups attached to it. When choline donates one of these groups to another molecule, it becomes betaine (trimethylglycine). If betaine donates one of its methyl groups, then it becomes dimethylglycine.

Betaine has been reported to play a role in reducing blood levels of homocysteine, a toxic breakdown product of amino-acid metabolism that is believed to promote atherosclerosis and osteoporosis. While the main nutrients involved in controlling homocysteine levels are folic acid, vitamin B6, and vitamin B12, betaine has been reported to be helpful in some individuals whose elevated homocysteine levels did not improve with these other nutrients. Betaine has also shown to be helpful in certain rare genetic disorders involving cysteine metabolism.4 5 6 7 8 However, in normal situations or with supplementation of the other methyl donors, betaine is not likely to produce any lowering effect on homocysteine levels.9 10 Its primary use as a nutritional supplement is in supporting proper liver function and possibly reducing the risk for urinary tract infections.

Betaine is often referred to as a “lipotropic factor” because of its ability to help the liver process fats (lipids). In animal studies, betaine supplementation has been shown to protect against chemical damage to the liver.11 12 13 14 The first stage of liver damage as a result of alcohol is the accumulation of fat in the liver (alcohol-induced fatty liver disease). Betaine, because of its lipotropic effects, has demonstrated significant benefits for this condition in animal models and human clinical studies.15 16 Betaine has been studied in clinical trials conducted in Germany, Italy, and France in the treatment of alcohol-related liver disease.17 18 19 20 21 22 23 24 Some success was noted in these studies, but the popularity of betaine for alcohol-related liver disease has been supplanted by SAMe and milk thistle extract. However, it has recently been suggested that betaine may be a more cost-effective method as a first-step therapy for alcohol-induced fatty liver disease.25
Betaine is also showing promise as a toothpaste ingredient, as it has been shown to produce significant relief of dry mouth.26
Where is it found? Dietary sources of betaine include fish, beets, and legumes. Betaine is most widely available as betaine hydrochloride (Betaine-HCl), but that form is used primarily as a source of hydrochloric acid for individuals with hypochlorhydria (low stomach acid). The forms used specifically to provide betaine are betaine citrate and betaine aspartate; these forms have also been used to improve liver function.

Betaine has been used in connection with the following conditions (refer to the individual health concern for complete information):

	Ranking
	Health Concerns

	Secondary
	Alcohol-induced fatty liver 

Homocysteine (high)

	Other
	Atherosclerosis 


Who is likely to be deficient? Betaine is not an essential nutrient, and thus no deficiency state exists.

How much is usually taken? For people with alcohol-induced fatty liver, the recommended level for betaine citrate or betaine aspartate supplementation is 1,000 to 2,000 mg three times daily. Lower levels are often used as nutritional support for general liver health.

Are there any side effects or interactions? No side effects with betaine at recommended levels have been noted. A betaine-containing substance in the urine (glycine-betaine) has been shown to reduce the effectiveness of antibiotic therapy for urinary tract infections (UTI),27 and compounds similar to betaine have been found to enhance the growth of certain bacteria that cause UTIs.28 Thus, betaine supplementation may be contraindicated during an active UTI.

At the time of writing, there were no well-known drug interactions with betaine

	What are the Benefits of TMG?
TMG is the newest and most effective methylation enhancing compound. Methylation is a natural process that makes new cells, creates natural antioxidants and breaks down harmful chemicals.
TMG converts one of these harmful chemicals, toxic homocysteine into methionine. It also boosts the level of beneficial SAMe and then becomes DMG (Dimethylglycine). It takes approximately 250mg of TMG to naturally produce 125 mg of DMG.
This methylation of TMG produces the following benefits:
1. TMG methylation lowers dangerous homocysteine levels, thus lowering the risk of heart disease and stroke. Methylation is the primary process by which homocysteine is transformed into nontoxic compounds such as SAMe. In a recent study over 70% of the children with autism had high levels of homocysteine (DAN conference 1998) 

2. TMG methylation produces SAMe, which may have potent anti-aging effects, and has been shown to alleviate depression, remylenate nerve cells, improve Alzheimer's and Parkinson's disease patients, and protect against alcohol-induced liver injury. 

3. Methylation protects DNA. Methyl groups appear to prevent genes that cause diseases from being expressed. Protecting DNA may reduce the risk of genetically induced cancers in addition to slowing cellular aging. 

Paul Shattock, a noted medical researcher in a recent paper entitled "Dietary Internventions for the Treatment of Autism and related Syndromes" made an important observation about the relationship between TMG and the natural production of secretin.
TMG has been used for many years in the treatment of hyperactivity even though the mode of action has remained unclear. This compound will, by slowly releasing hydrochloric acid, increase the acidity of the stomach contents. There is soft evidence that some people with autism have insufficient acid in the stomach and that, as a consequence, the stomach enzymes act inefficiently to break down the protein. It may also be of relevance to consider that secretin is produced in the intestines as a consequence of acid in the stomach.
What are the Benefits of SAMe?
SAMe is that it acts as a natural antidepressant by increasing the level of serotonin. In a recent study of 15 autistic children behavior improved dramatically with increased levels of serotonin and worsened with lower levels.
SAMe has been shown in clinical studies to be the fastest acting, safest, and possibly, most effective antidepressant ever found. 
There have been over one hundred published studies supporting the benefits of SAMe in depression. One study found that 66% of patients treated with SAMe showed significant clinical improvement in depressive symptoms compared only 22% of patients given the antidepressant drug imipramine.
Unlike conventional antidepressant drugs that produce adverse side effects, SAMe produces multiple health benefits. In the studies no negative side effects were found.
SAMe as a separate supplement has been used in Europe for several decades and is very popular. The problem is that it is very expensive. Daily does cost from $7 - $12 a day. TMG gives the same benefit by naturally increasing the SAMe levels for a fraction of this price.
In addition to boasting serotonin levels to improve emotional functions SAMe is essential for the sleep regulator Melatonin to function properly. It also helpful in liver function and neurological functions. 
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	TMG can Reduce Homocysteine and Protect a "Heart Health" with Children with Autism
A recent study by Dr Richard Kunin, a noted Doctor of orthomolecular medicine, found that 80% of the children with autism had high levels of homocysteine. He strongly recommended TMG to remove this harmful substance. He confirmed that studies show that elevated homocysteine levels are associated with a higher incidence of heart disease (DAN conference 1999).
The importance of homocysteine in relation to heart disease is becoming well known outside of research institutes. In addition to NBC Nightly News with Tom Brokaw, articles have been published in Newsweek (2/17/97), The Wall Street Journal (8/19/92 and 2/2/95), The Los Angeles Times (7/4/96), Prevention magazine (7/94), and more.
According to an article appearing in the Journal of the American Medical Association:
Hyperhomocysteinemia (elevated homocysteine levels) is caused by genetic and lifestyle influences, including low intakes of folic acid and vitamin B6. JAMA 1998;279:359-364
Dr. Meir J. Stampfer of the Harvard School of Public Health in Boston, Mass., recently estimated that 76 percent of the population, even with fortification, may not have the levels of folic acid needed to produce low, stable homocysteine levels.
Homocysteine: What is it?
Homocysteine is an amino acid that's formed when the body breaks down protein. High levels may damage the lining of arteries and lead to arteriosclerosis and increased risk of blood clots. 
People with high homocysteine levels seem to be twice as likely to die of heart disease. 
Homocysteine is a converted form of methionine, an essential amino acid, which can be obtained from protein-rich foods, such as meat and dairy products.
Danger of Homocysteine
It results heart attacks, strokes, and pulmonary embolism. In addition, homocysteine worsens blood vessel narrowing in those with kidney diseases and diabetes mellitus.
There are three biochemical pathways used by the body to reduce homocysteine. In one pathway, Trimethylglycine (TMG) donates a methyl group that detoxifies homocysteine. In this reaction, TMG is turned into dimethylglycine (DMG). In the other routes, folic acid, B12 and B6 convert homocysteine into non-toxic substances. 
Some people can't utilize one or another of these pathways. That is why a combination of all the super nutrients is the only way to guarantee that homocysteine will be lowered. Nearly all cases of elevated homocysteine can be corrected with a combination of TMG, folic acid, vitamin B12, and vitamin B6.
Are Children at Risk for Heart Disease with Higher Levels of Homocysteine?
Homocystinuria (high levels of homocysteine) is an inherited disorder in which affected children do not break down homocysteine. In recent studies 80% of the children with autism tested with high homocysteine levels.
Children that have abnormally high serum levels of homocysteine, if untreated, often die of strokes and heart attacks before reaching adulthood. 
Dr. Kilmer McCully discovered that the arteries of these young victims resembled those of elderly heart patients. This lead to the conclusion that high levels of homocysteine in the blood may result in vascular disease even if cholesterol levels are normal. 
The American Medical Association has reported that over at least one-half million children in the United States have some form of cardiac problem (excluding high blood pressure). At the 70th Annual Scientific Sessions in 1997 they discussed the risk of elevated homocysteine levels in children and taking folic acid as a simple way to reduce the chances of heart attacks.
Hyperhomocysteinemia, (elevated homocysteine levels) which has already been determined to be a risk factor for vascular disorders, may be present long before the advent of detectable coronary artery disease, perhaps as soon as early adolescence. If this were the case, adolescents with high serum levels of homocysteine could be treated with folic acid supplementation to reduce levels safely and inexpensively.
Studies show that while folic acid can lower homocysteine levels in most people, TMG can cause homocysteine to disappear from plasma after one to three months of administration. TMG stimulates methylation more effectively than folic acid and other vitamins. 
A minimum effective dose of TMG for homocysteine reduction is 500- 1,000 mg a day. Optimal doses for methylation enhancement and SAMe elevation are about 3,000 mg a day. 
We suggest that most people start off with 500 to 1,000 mg of TMG a day with food and work up to 3,000 mg a day. 
If you suffer from diagnosed clinical depression, you should seek the advice of your physician if you are going to attempt to discontinue your antidepressant prescription medication in order to try either TMG of SAMe. You should be especially careful if you suffer from severe depression or bipolar manic-depression. 
In one study, daily treatment with TMG, folic acid and choline normalized homocysteine levels in 17 of 19 patients.


