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Abstract 

Homocysteine is naturally produced 

by the liver during protein metabolism and 

then cleared with the help of B vitamins like 

folic acid, B6 and B12. It is well known that 

if homocysteine levels build up due to B 

vitamin deficiency, which is common, then a 

toxic level of homocysteine is reached that 

causes cholesterol to form plaque and 

interferes with neurotransmitter function 

making depression more likely.  

Homocysteine elevation is also known to be 

strongly associated and linked to several 

other medical conditions, including 

cardiovascular disease, osteoporosis in 

elderly, neuropsychiatric illness, vision loss, 

increased prenatal complications to women 

and unborn children. 

Introduction 

• Homocysteine, is a sulfur containing, 

non protein amino acid.
1
 

• Biosynthesized by methionine, an 

essential amino acid, by removal of terminal 

methyl group. 
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• Methionine is a naturally occurring, 

essential amino acid that furnishes both 

methyl groups & sulfur necessary for normal 

metabolism. 

• Methionine is especially abundant in 

animal food and cereal proteins. 

• Homocysteine has been confirmed in 

many independent studies to be a risk factor 

for cardiovascular disease.
2
 

• Increased incidence and progression 

of Coronary Artery Disease in patients, 

when homocysteine levels are >15 

micromol/L are found.
3
 

Homocysteine formation & Metabolism  

• Homocysteine is not obtained from 

diet, it is biosynthesized from methionine.
4
 

• Homocysteine is removed either by 

its irreversible conversion to cysteine 

(trans-sulfuration) or by 

remethylation to methionine. 

Methionine + adenosine group from ATP 

S-adenosyl-methionine 

synthetase 

 S-adenosyl methionine 

Removal of methyl 

group 

  Homocysteine 

Homocysteine methyl 

transferase 

  Methionine 

Homocysteine and Nutrition: The 

Vitamin Connection  

• The reactions that remove 

homocysteine are dependent upon vitamin B 

status. 

• It is estimated that in about two-

thirds of cases of hyperhomocysteinemia, 

vitamin deficiency is the primary cause.  

• Vitamin B12 status has been studied 

in different populations, especially 

vegetarians.  

• Evidence confirms: low vitamin B12 

levels predispose to elevated homocysteine 

levels. 

• Homocysteine can be recycled into 

methionine with the help of- 
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1) N5 methyl tetrahydrofolate  

2) Vit.B12 

3) Vit.B6 

Folic acid 

• Folic acid is an enzymatic co-

substrate for the synthesis of methionine 

from homocysteine.  

• Folic acid deficiency is the common 

cause of elevated homocysteine levels.  

• In the recently completed Vitamin 

Intervention for Stroke Prevention (VISP) 

study, it was fund that, B vitamins had 

homocysteine-lowering effects in over 

40,000 men, with established history of 

cerebrovascular accidents.
5
 

Normal values 

• 10-12 micromol/L.
6
 

• It is more in men than women & also 

increases with age. 

• Increase in the values of, 

>15micromol/L- increases the risk of 

thrombosis & neuropsychiatric diseases. 

Homocysteine and pregnancy 

In normal pregnancy, homocysteine 

concentrations fall. Disturbance of maternal 

and foetal homocysteine metabolism has 

been associated with foetal neural tube 

defects, with various conditions 

characterized by placental vasculopathy, 

such as pre-eclampsia and abruption and 

with recurrent pregnancy loss.
7
 

 Total serum homocysteine level is 

found to be significantly decreased in the 

first trimester of pregnancy, become 

maximal in second trimester (about 50% 

compared with non-pregnant women), 

where after the concentration remains stable 

throughout the remainder of pregnancy.
8
 

 Possible reasons for decreased 

homocysteine level in pregnancy could be 

increased remethylation of homocysteine 

due to increased demands of mithionine by 

the foetus. 

Homocysteine and miscarriage 

 High levels of homocysteine can 

cause a conditioncalled hypercoagulability. 

In pregnancy, a small blood clot may begin 
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to develop in the uterus and the placenta can 

be cut off, leaving the foetus void of oxygen 

and nutrient supply, it need to survive. This 

can induce a spontaneous abortion. If the 

clotting develops after 24
th

 week, a still birth 

or premature birth can result.
9
 

Homocysteine and Endothelial Effects 

• The mechanism by which 

homocysteine exerts its cardiovascular 

disease effects are now being elucidated. 

• The working hypothesis is that 

elevated homocysteine levels: 

1. Promote oxidative injury to the 

vascular endothelium 

2. Alters the coagulant properties of 

blood  

The possible cascade of events may be- 

Hyper homocysteinemia  

More prone to vascular injury 

Vascular endothelium damage 

Increased platelet adhesion 

Arterial & venous thrombosis 

Also, degrades & inhibits the formation 

of three main structural components of 

arteries- collagen, elastin and 

proteoglycans. 

High Homocysteine and bones 

A new study is showing that high 

levels of homocysteine can accumulate in 

bone by binding to collagen. Thus in turn it 

causes abnormal collagen linking, resulting 

in poor bone formation. On top of that, the 

homocysteine also acts to stimulate 

osteoclasts- the type of bone cell involved in 

bone loss.
10

 

Homocysteine linked vision loss 

The role of homocysteine in eye 

disease is complex. Observational studies 

have shown that several eye conditions in 

the general population, such as some forms 

of glaucoma and age related macular 

degeneration, are associated with raised 

plasma homocysteine concentrations. Raised 

plasma homocysteine concentrations in 

diabetic retinopathy may be secondary to 

renal disease. There is a clear relationship of 

raised plasma concentrations of 
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homocysteine, retinal vein and artery 

occlusions.
11

 

Conclusion 

 From this it is concluded that it is 

very important to take high quality co-

enzyme B-vitamins to promote optimal 

homocysteine metabolism, not only for 

cardiovascular and mental health but also for 

bone health, foetal health and good vision. 

 With no tests available to check for 

the clots formed due to 

hyperhomocysteineamia and no other 

warning signs offered by the body, the 

danger often remains unseen until it is too 

late. So, it is better to check out serum 

Vit.B12 and serum homocysteine levels. 

 Hence, it is very important to screen 

ANC patients for serum Vit.B12 and serum 

homocysteine levels. Vigilance on this part 

by the doctors may help to avoid foetal 

death through miscarriage (spontaneous 

abortion). 

 Also, those women going for a 

planned conception along with newly 

conceived women should be immediately 

supplemented with folic acid and Vit.B12 to 

avoid foetal neural tube defects. 

 Women at menopausal age also 

should be supplemented with folic acid and 

Vit.B12 along with calcium 

supplementation, to avoid osteoporotic 

changes. 
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