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Hypertension is a measurand of modern               
civilized life. It is estimated to be 25.3% with greater 
prevalence in men (27.4%) than women (20.0%).1 
Cysteine a non-essential glucogenic amino acid and 
invivo sulphur containing amino acid is formed in 
methionine metabolism with many biochemical            
reactions. The dimeric form of cysteine is                          
homocysteine, or it can form ‘protein-bound’                     
homocysteine with disulphide bonds.2 Studies have 
associated mild-to-moderate elevations in                        
homocysteine with diagnosed coronary disease,              
myocardial infarction, cerebrovascular disease,                
carotid intima-media thickness and arterial disease of 
the lower extremities.3,4,5,6 Observational data                      
concluded that each 5-μmol/L increase in total            
homocysteine levels conferred the same increase in 
risk for vascular disease as a 20-mg/dL increase in 
total cholesterol level.7 

Hyperhomocysteinemia linking atherosclero-
sis is still a puzzle probably due to abnormal                    
endothelial function and thromboembolism.                    
Homocysteine is known to decrease the activity of 
lysyl oxidase by binding with Cu2+. This blended            
hydroxyl lysine from lysine affects the cross linking 
and maturation of collagen in the vasculature.8 

During the oxidative deamination of lysine, 
lysyl semialdehyde is formed which is involved in the 
cross linking of collagen fibers by Schiff’s base                   
formation.9 Lysyl semialdehyde reacts with both             
homocysteine and homocysteine affecting the                      
collagen maturation leading to vascular remodeling 
and enhances the risk of thromboembolism. 

Studies have reported a positive association 
between homocysteine levels and mild elevations in 
serum homocysteine may contribute to elevated 
blood pressure.10 In hypertensive individuals the risk 
associated with hyperhomocysteinemia and vascular 
events have been observed to be stronger.11  

Serum homocysteine levels have been               
further studied in essential hypertensive patients. 
Extension of the homocysteine estimation in first  
degree relatives needs to be evaluated. Studies             
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carried out in India on homocysteine in first coronary 
event, diabetes mellitus, stroke and healthy                       
individuals have revealed a paucity of data on                  
consanguineous relatives with hypertension.12, 13 

           Essential hypertension in families and                       
circulating homocysteine levels may represent the 
maladaptive interplay between human genome and 
vascular disease. Inter individual blood pressure              
variation in the population has a documented genetic 
basis, focusing the first degree relatives.14 Despite 
heritability of essential hypertension in many family 
studies the variability is considered to be genetically 
determined. Variances may be attributable to shared 
and unshared environmental factors, diet and                
lifestyle habits.15,16  
 Much of the knowledge on essential                
hypertension and its genetic association needs to be 
addressed in the current scenario as the circulating 
levels of homocysteine in first degree relatives of          
hypertensive individuals provide an evidence which 
in turn will pave the way for further knowledge to be 
acquired in the future through genetic studies as to 
ascertain the probable polygenic etiology of                      
hypertension. Alterations in circulating levels of            
homocysteine in first degree relatives of hypertensive 
enhance the risk of vascular diseases, increasing the 
morbidity and mortality. Exploring this shall provide 
new evidence towards the multi factorial causation of 
hypertension and also contribute towards                       
vasocclusive disease risk reduction in predisposed 
individuals. 

Homocysteine levels in circulation can be 
reduced by drugs and nutritional intervention to           
reduce the heart attacks and strokes. Estimation of 
circulating homocysteine in first degree relatives of 
hypertensive will be a novel marker enhancing the 
screening performance for vascular disease with          
other cardiovascular risk factors in                                     
combination. Since, the circulating levels of                           
homocysteine can be lowered with drugs or vitamins 
there is a feasibility of formulating a combination 
drug using generic components like folic acid,                
Vitamin B6, Vitamin B12 and L-arginine.17  
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This formulation with the lowest side effects 
will be well tolerated and have a huge public health 
merit. 

 

Homocysteine estimation in high risk population 
shall 
i) Help early detection and treatment of essential 

hypertension. 
ii) Contribute to the evidence for genetic basis of 

essential hypertension. 
iii) Hint towards a radical preventive strategy of         

intervention suggesting the formulation of a  
combination drug of generic levels that decreases 
the homocysteine levels. 

iv) Enhance scope for research in the realm of          
molecular biology. 

v) Derive a level of policy making by health care  
authorities to include as a routine and mandatory 
test. 
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