Homocysteine

What is it?

A high level of homocysteine (HCy) increases risk of blood clots, vascular disease, cognitive decline
and osteoporosis. People with high HCy often feel generally unwell with fatigue, dizziness, weakness
and impaired mental function. HCy is a sulphur-containing amino acid, that's not used to build
proteins. HCy is the precursor for two other important amino acids:

Methionine, which is further metabolised to S-adenosyl methionine (SAM or SAMe). This reaction
requires B12 and folate. SAMe is the central molecule in the methylation pathway which regulates
metabolism and gene expression in all the tissues in the body.

Cysteine, the precursor for glutathione (GSH), the most important anfioxidant in the body. This
reaction needs vitamin Bé6. This is called the trans-sulphuration pathway. A balance between
methylation and trans-sulphuration is important for health and healthy HCy levels.

Measurement of HCy

HCy is measured on a simple fasting blood fest.The quoted normal range is 6 - 15 micromoles/litre
(Mmol/L). Levels generally increase with age and a value between 6 and 9 umol/l is considered
optimal. If HCy is high, or on the high side, have B12 and folate measured.

High homocysteine

High HCy (more than 15 pmol/L) occurs in about 10 - 15% of the population while severe increase
(more than 30 ymol/L) occurs in about 1%. Causes of high HCy include:

Deficiency of vitamin B12 and/or folate. Decreased methylation pathway activity.

Deficiency of vitamin B6. Decreased trans-sulphuration pathway activity.

Variants in the enzyme methylenetetrahydrofolate reductase (MTHFR) which converts HCy into
methionine. The common variants are called C677T and A1298C.

Impaired kidney function.

Hypothyroidism, even if thyroid hormone levels are not markedly abnormal.

Homocystinuria, a rare genetic disorder with impaired methionine metabolism.

Being overweight, having diabetes, high blood pressure or smoking.

Drugs that interfere with B12/folate metabolism or absorption including metformin, phenytoin,
carbamazepine, cholestyramine or methotrexate.

Low homocysteine

Much less common than high HCy but also causes ill health including fatigue, insomnia, brain fog,
anxiety, headache and irritability. Causes include: low cysteine and methionine intake in people
who dont eat meat; low infake of B12 and/or folate; increased oxidatfive stress which increases
demand for glutathione; toxins and drugs that are metabolised by sulphation in the liver (phase
Il detoxification); low body weight and low metabolic rate; high intake of faf or alcohol which
increases the need for the bile acid taurine.
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