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Homocysteine May Lead to cardiovascular conditions, Pregnancy Complications and Birth Defects:  :

What is homocysteine, and how is it related to cardiovascular risk?
Homocysteine is an amino acid in the blood. Too much of it is related to a higher risk of coronary heart disease, stroke and peripheral vascular disease (fatty deposits in peripheral arteries).

Evidence suggests that homocysteine may promote atherosclerosis (fatty deposits in blood vessels) by damaging the inner lining of arteries and promoting blood clots. However, a causal link hasn't been established.

How do folic acid and other B vitamins affect homocysteine levels?
Folic acid and other B vitamins help break down homocysteine in the body. Homocysteine levels in the blood are strongly influenced by diet and genetic factors. Dietary folic acid and vitamins B-6 and B-12 have the greatest effects. Several studies found that higher blood levels of B vitamins are related, at least in part, to lower concentrations of homocysteine. Other evidence shows that low blood levels of folic acid are linked with a higher risk of fatal coronary heart disease and stroke.

So far, no controlled treatment study has shown that folic acid supplements reduce the risk of atherosclerosis or that taking these vitamins affects the development or recurrence of cardiovascular disease. Researchers are trying to find out how much folic acid, B-6 and/or B-12 are needed to lower homocysteine levels. Screening for homocysteine levels in the blood may be useful in patients with a personal or family history of cardiovascular disease but who don't have the well-established risk factors (smoking, high blood cholesterol, high blood pressure, physical inactivity, obesity and diabetes).

Although evidence for the benefit of lowering homocysteine levels is lacking, patients at high risk should be strongly advised to be sure to get enough folic acid and vitamins B-6 and B-12 in their diet. They should eat at least five servings of fruits and green, leafy vegetables daily.

Homocysteine Emerges as a Vascular Risk Factor 

It has long been known that homocystinuria—a genetic disorder in which blood levels of homocysteine, a metabolite of the amino acid methionine, are about 20-fold the normal concentration—is associated with greatly increased risk for premature vascular disease, sometimes leading to strokes or heart attacks in teenagers. In 1969, Dr. Kilmer McCully was the first to suggest that high-normal serum levels of homocysteine likewise constitute a risk factor for cardiovascular disease. Early support for this concept came from a study published in 1976 by Wilcken and Wilcken, who reported that, following an oral dose of methionine, serum homocysteine levels tended to be higher in patients with premature coronary disease than in healthy controls. Nonetheless, the thesis that homocysteine is an important determinant of vascular disease in the general population attracted little interest until Dr. Meir Stampfer and his colleagues at Harvard, using data from the large Physicians' Health Study, provided striking confirmation: the risk of myocardial infarction was threefold higher in subjects with homocysteine levels in the top 5% of values, compared to subjects with homocysteine in the bottom 90%.
How do elevated levels of homocysteine increase the risk of heart attacks and strokes? 

Elevated levels of homocysteine in the blood are believed to cause narrowing and hardening of the arteries. This narrowing leads to diminished blood flow through the affected arteries. Elevated levels of homocysteine in the blood also increase the tendency to excessive blood clotting. Blood clots inside the arteries further diminish the flow of blood. The resultant lack of blood supply to the heart muscles causes heart attacks, and the lack of blood supply to the brain causes strokes.
Cardiovascular disease causes 44% of all deaths in the United States. Alzheimer's dementia affects 4 million Americans now, and is expected to increase sharply as the population ages. Both cardiovascular and Alzheimer's disease have now been linked to the accumulation of a toxic amino acid called homocysteine.

Folic acid, vitamin B12, B6, and trimethylglycine (TMG) all lower homocysteine levels.

Another case involved a healthy person who took everyday a 500-mg TMG supplement, 4000 mcg of folic acid, and high doses of many other vitamins. A homocysteine blood test revealed a reading of 11.3, which is far above the safe range of under 7. Six grams of TMG and 500 mg of vitamin B6 were added to his daily program, and the homocysteine level dropped to under 6 within 60 days.

	RISK FOR CORONARY ARTERY DISEASE*

	 
	Serum Homocysteine
(micromoles per
liter of blood)
	Percentage
of members
in this range

	Lowest risk
	0 - 6.3
	38%

	Moderate risk
	6.3 - 10
	52%

	Highest risk
	Over 10
	10%


When homocysteine is too high, the addition of extra amounts of vitamin B6 and/or TMG (trimethylglycine) has reduced levels to the safest range in every case we have worked with. the addition of extra folic acid produces only a moderate reduction in elevated homocysteine levels. Folic acid is a critical component of a homocysteine-lowering program, but there is a limit to how much homocysteine can be reduced by folate and vitamin B12.

MEchanisms of Homocysteine Detoxification
Elevated homocysteine can be reduced (or detoxified) in two ways. The most common pathway is via the remethylation process, where methyl groups are donated to homocysteine to transform it into methionine and S-adenosylmethionine (SAMe).

A potent remethylation agent is TMG, which stands for trimethylglycine. The tri means there are three methyl groups on each glycine molecule that can be transferred to homocysteine to transform (remethylate) it into methionine and SAMe. The remethylation (or detoxification) of homocysteine requires the following minimum factors: (1) folic acid, (2) vitamin B12, (3) zinc, and (4) TMG.

Choline is another "methyl donor" that helps to lower elevated homocysteine levels, and this conversion doesn't require cofactors. However, choline only enhances remethylation in the liver and kidney, which is why it is so important to take adequate amounts of remethylating factors such as folic acid and vitamin B12 to protect the brain and the heart. The published literature emphasizes that folic acid and vitamin B12 are critical nutrients in the remethylation (detoxification) pathway of homocysteine.

The other pathway in which elevated homocysteine is reduced is via its conversion into cysteine and eventually glutathione via the trans-sulfuration pathway. This pathway is dependent on vitamin B6. The amount of vitamin B6 required to lower homocysteine has considerable individual variability. Methionine is the only amino acid that creates homocysteine. People who eat foods that are high in methionine (such as red meat and chicken) may need more vitamin B6. Elevated homocysteine can occur when there are insufficient vitamin cofactors (such as folate and vitamin B6) to detoxify the amount of methionine being ingested in the diet.

For many people, the daily intake of 500 mg of TMG, 800 mcg of folic acid, 1000 mcg of vitamin B12, 250 mg of choline, 250 mg of inositol, 30 mg of zinc, and 100 mg of vitamin B6 will keep homocysteine levels in a safe range.

ELevated Homocysteine Is a Sign of
Other Degenerative Diseases
Elevated homocysteine can be a sign of a methylation deficiency throughout the body. Methylation is fundamental to DNA repair. If DNA is not adequately repaired, mutations and strand breaks will result. This will lead to accelerated aging, as greater amounts of faulty proteins are synthesized from the damaged DNA. The liver depends on methylation to perform the numerous enzymatic reactions required to detoxify every drug and foreign substance that the body is exposed to. Methylation is also required for the growth of new cells. Without it, new cells cannot be made.

A study published in the journal Medical Hypothesis (1998, 51[3]:179-221) provides evidence that aging may be exclusively a result of cellular "demethylation," or, said differently, the aging process is caused by the depletion of enzymatic "remethylation" activity that is required to maintain and repair cellular DNA. This study suggests that aging may be reversible if aged cells could be programmed to remethylate rather than demethylate.

Homocysteine induces cellular damage by interfering with the methylation process. Methylation will be compromised if homocysteine is elevated, and elevated homocysteine is a warning sign that the methylation cycle is not functioning properly. Homocysteine may also damage cells directly by promoting oxidative stress.

There is a growing consensus that deficient methylation is the major cause of the degenerative diseases of aging. The consumption of methylation- enhancing nutrients like TMG, choline, folic acid, and vitamin B12 may be one of the most readily available and effective anti-aging therapies presently known. However, it is important to tailor the intake of methylation-enhancing nutrients to one's individual biochemistry. The best way of assessing your body's rate of methylation is to measure blood levels of homocysteine. Elevated serum homocysteine is the classic sign of a methylation deficiency (or demethylation) that is correctable with the proper intake of methylation enhancing nutrients such as TMG, folic acid, and vitamin B12.

Pregnancy:

High levels of homocysteine in pregnant women may be a marker of risk for preeclampsia and umbilical placental vascular disease, according to a new study.
· Researchers studied plasma homocysteine levels in the mother and fetus during the third trimester of 26 normal pregnancies and 60 pregnancies with evidence of preeclampsia and placental vascular disease. 
· Maternal plasma homocysteine levels were significantly higher than normals in women with either of these problems.
· Fetal homocysteine levels were also higher, particularly for the preeclampsia group. 
· Infants in the affected groups were born earlier than those in the normal group, and they weighed significantly less at birth.
"In conclusion," the authors write, "our study has shown that maternal plasma homocysteine levels are significantly higher in pregnancy with preeclampsia and/or umbilical placental vascular disease," and that their findings "suggest that elevated circulating homocysteine may be involved in the pathogenesis of uteroplacental vascular disease associated with preeclampsia, and a risk marker for this in the mother." 
Yet despite this new evidence as well as existing studies showing dangers of elevated homocysteine during pregnancy, a researcher told Reuters Health that "We do not yet have enough data to say homocysteine should be measured routinely in pregnant women. 
British Journal of Obstetrics and Gynecology July, 2000;107:935-938. 


Dr. Mercola's Comment: 
Another reason to eat plenty of vegetables, especially during pregnancy. High homocysteine levels have been associated very clearly with heart disease and I have reported on that many times in the past (see below). 
It is interesting to find out that there are additional pregnancy complications that result from it. My guess is that it is not a huge problem in this country as most women are on prenatal vitamins and most all of them have large amounts of folic acid to prevent spinal cord defects. The folic acid is the main vitamin that is needed to normalize high homocysteine levels. Vitamin B6 and B12 are also helpful.
Actually, an even more serious threat from homocysteine is that it has been shown to cause birth defects (Nutr Rev 1998 Aug;56:236-44, Eur J Pediatr Surg 1996 Dec;6 Suppl 1:7-9). 
Therefore, I think that the study author's assertion that homocysteine levels don't need to be measured during pregnancy is incorrect. Ideally, homocysteine levels should be checked in women before they get pregnant, since most birth defects develop in the first trimester and once a woman finds out that she is pregnant, it may be too late.
HOmocysteine and Alzheimer's disease
Recent studies show that people with dementia of the Alzheimer's type have elevated levels of homocysteine in their blood. At an international scientific conference held in The Netherlands the week of April 27, 1998, a team of scientists unveiled findings showing a definitive link between elevated homocysteine and Alzheimer's disease

While the scientists speculated that Alzheimer's disease could be avoided if people reduced their homocysteine levels, it has not yet been determined whether homocysteine itself contributes to Alzheimer's disease. A more likely explanation is that elevated homocysteine is an indication of the severe disruption in the methylation pathway that occurs in the brains of Alzheimer's patients. It has been reported that people with Alzheimer's disease have virtually no S-adenosylmethionine (SAMe) in their brains. SAMe is required for DNA methylation (maintenance and repair) of brain cells. Thus, while homocysteine itself may not cause Alzheimer's disease, it appears to represent an important measurable biomarker of a methylation deficit that could cause Alzheimer's and a host of other degenerative diseases.

Research reported at Tufts University in 1995 documented the same finding linking elevated homocysteine and Alzheimer's disease and recommended supplementation with folic acid and vitamin B12. It should be noted that dementia can be caused by a deficiency of vitamin B12, folic acid, and other nutrients, so another reason for people with dementia of the Alzheimer's type have elevated homocysteine levels could be that they are suffering from a common vitamin deficiency. Numerous studies conducted on the elderly show that deficiencies of folic acid, vitamin B12, and other nutrients are epidemic in elderly people who do not take vitamin supplements. Since both elevated homocysteine and vitamin deficiencies have been linked to dementia, the best approach to preventing and treating dementia (including Alz- heimer's dementia) would appear to be testing the blood for elevated homocysteine and taking methylation enhancing nutrients such as folic acid, TMG, and vitamin B12.

a study published in the International Journal of Geriatric Psychiatry (April 1998, 235-239), Dr. McCaddon and his group were able to confirm that patients diagnosed with senile dementia of the Alzheimer's type have significantly elevated levels of homocysteine compared to age-matched controls. An earlier study published in the Journal of Gerontology and Biological Sciences (March 1997, 76-9) also showed that homocysteine levels were significantly elevated in Alzheimer's disease patients compared to controls.

Remember, the repair and maintenance of cellular DNA is dependent on healthy methylation processes. Methylation deficiencies result in severe damage to brain cells. Under-methylation can cause severe damage to brain cells. Methylation is required for the maintenance of the myelin sheath and the repair of DNA in the brain. Elevated levels of homocysteine in the blood indicate some degree of methylation deficiency that is correctable with an individualized supplement program.

Summary
The newest scientific evidence indicates that there is no safe "normal range" for homocysteine. However, epidemiological data reveal that homocysteine levels above 6.3 cause a steep progressive risk of heart attack. Homocysteine levels should be medically tested to ensure that the proper combination and dosages of supplements are taken. Dosages should be adjusted based on individual needs. The following supplements have demonstrated effectiveness in lowering homocysteine levels either alone or in combination:

1. Folic acid, 800 to 5000 mcg a day. 

2. Vitamin B12, 1000 to 3000 mcg a day. 

3. Vitamin B6, 100 to 500 mg a day. 

4. Zinc, 30 to 90 mg a day. 

5. Choline, 250 to 3000 mg a day. 

6. Trimethylglycine, 500 to 9000 mg a day. 

7. SAMe, 200 to 800 mg a day. 

8. Inositol, 250 to 1000 mg a day. 

Osteoporosis:

Conclusions An increased homocysteine level appears to be a strong and independent risk factor for osteoporotic fractures in older men and women.
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