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ABSTRACT Hyperhomocysteinemia is established as a risk factor for cardiovascular disease and is highly prevalent in patients
with type Il diabetes and microvascular disease. In order to determine whether body-mass index vary with plasma

homocysteine concentrations in patients with type Il diabetes, we measured plasma homocysteine in lean, normal weight, and overweight

femaleslivingin India.

Plasma homocysteine concentrations were significantly lower in lean females with diabetes when compared to those females who were
obese and compared to control subjects (p < 0.02). We have concluded that plasma homocysteine concentrations are lower in lean females
with type Il diabetes and that this efficiency in homocysteine metabolism may contribute in protection from cardiovascular disease.
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INTRODUCTION:

Obesity is a chronic metabolic disorder which is associated with
various atherosclerotic and cardiovascular complications.
Proportion of obese women has increased from 16.4% in 1993 to
24.2% in 2006.[1] In many studies obesity has shown to cause
Dyslipidemia , Hypertension, Type-Il diabetes mellitus and
cancer.[2],[3] It has been seen that there is significant correlation
between body mass index and homocysteine levels .[4],[6]
Homocysteine is a amino acid formed by the conversion of
methionine to cysteine. The metabolism of homocysteine is via one
or two pathways either remthylation or transsulfuration.This
process requires vitamin B as a cofactor.[7]In human plasma
homocysteine exist in various fractions, total plasma homocysteine
is the sum of protein bound, free oxidized and reduced species of
homocysteine in plasma, and is commonly about 5-15pmol/I in
healthy persons. Hyperhomocysteinemia is identified when the
total plasma homocysteine levels are above 15umol/l.[8]
Hyperhomocystenemia is an independent risk factor for
cerebrovascular events ,atherosclerotic vascular disease, and
recurrent venous thromboembolism.[9]-[14]Hyperhomocytenemia
occurs due to genetic defect in enzyme involved in homocysteine
metabolism like methylene tetrahydrafolate reductase (MTHFR) &
other deficiencies in folate &Vitamin B 12. It may also be associated
with certain chronic medical conditions and drugs such as nicotinic
acid and fibrates .[14]-[15] The health risks increase above the cut-
off point of 25 kg/m2 that defines overweight in the current WHO
classification.[20] Thus this study was done to determine the serum
homocysteine level & its correlation with anthropometric
parameter (BMI) among over weight, obese and non obese women.

MATERIAL & METHODS

This cross sectional prospective study was conducted in
Department of General Medicine, from August 2016 to July 2017 .
After informed consent total 90 female patients were enrolled,
which included 29 overweight, 16 obese and 45 non-obese patients
, who were taken as controls. patients with chronic diseases that
could cause obesity, history of drug use (steroids and
antipsychotics), endocrine pathology (Cushing's syndrome &
hypothyroidism) were excluded from the study. Patients on
metformin, folic acid and on antiepileptics, vitamins, oral
contraceptive pills, antidiabetics, cigarette smoking, and coffee
consumption more than 2 cups per day, known case of
hypertension,and CVD were also excluded. The ethical clearance for
this study was given by the Institutional ethics committee of SREE
BALAJIMEDICAL COLLEGE, Chennai. All the patients were subjected
to thorough physical examination and laboratory tests. Physical
examination included measurement of height and weight of the
patients. The height of the patients were measured by using

harpaden stadiometer with a sensitivity of 0.1 cm and weight was
measured using a sera scale with a sensitivity of 0.1 kg. The weight of
the each patient was measured with minimal clothing. BMI was
calculated by dividing weight in kg by height in meter square. BMI
less than 25 were considered as non obese, 225 were considered as
overweightand =30 were considered obese.

Il.LABORATORY TESTS:

Blood samples for homocysteine measurement were collected, placed
immediately on ice and centrifuged at 40 C. Plasma was separated
within 30 minute and stored at -700 C. Plasma homocysteine
concentration was measured by fluorescence polarization
immunoassay by using ABBOTT diagnostic kit . Normal reference range
of our laboratory were 5-11umol/L. Hyperhomocystenemia was
defined as plasma homocysteine level =11umol/I . BMI was calculated
as the weight in kilograms divided by the square of the heightin metres
(kg/m2).

1II. RESULTS:

This study included ninety female patients who were divided into
three groups. On the basis of BMI, according to WHO classification
2004 for Asians, the groups constituted 16 obese (BMI >30), 31
overweight (BMI >25) and 43 non obese patients (BMI <25). A
comparison of the data from overweight, obese and non obese
female group revealed that the difference between the BMI and
homocysteine levels three groups were statistically significant
(p<0.001).Table-1 Inthe obese group 62.5% (10/16) female patients
had hyperhomocysteinemia, where as in over weight group 29.03%
(9/31) had hyperhomocysteinemia, however only 4.6% (2/43) in non
obese group had hyperhomocysteinemia. In obese group the mean
homocysteine level was (14.78 +/-5.71), in overweight (9.84+/-5.16)
and in non obese (8.37+/-2.48). The above results suggest
association between increasing homocysteine levels with
increasing BMI.

IV.DISCUSSION :

Homocysteine is a sulfur containing amino acid and it is a risk factor
for vascular damage. It has been associated with cerebrovascular
disease and recurrent arterial venous thromboembolism.[21]
Homozygous or heterozygous defects in gene encoding the
enzymes involved in the remethylation (methylene
tetrahydrofolate reductase) or trans-suphuration (cystathione -
synthase) metabolic pathways as well as deficiencies in nutrients or
micronutrients (folate, Vit B12 and Vit B6) disrupt homocysteine
metabolism and increases homocysteine level. Homocsyteine
levels may also be affected by demographic life style and various
health factors.[22] Inrecent years controversial results regarding the
association between obesity and total homocysteine levels have
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been reported. In our study homocysteine levels have been
reported to vary according to BMI, The serum homocysteine levels
were high in obese females as compared to non obese and
overweight group (p<0.001). The above study showed that a
significantly higher mean homocysteine levels (14.78+5.71,
9.84+5.16) were present in obese female patients as compared to
non obesefemales however in the study conducted by Vivian A
Fonseca et al.[23] they concluded that there was no correlation
between homocysteine levelsand BMI.

V.CONCLUSION:

In the above study homocysteine levels were significantly
correlated with BMIHence, we can conclude that a positive
correlation was observed in females ,between increasing
homocysteinelevels with BMI.

Table1:

Characteristics |Overweight|Obese Non-obese|"p" value
(n=31) (n=16) (n=43)

Age 26.84+3.98 (25.69+3.74 |26.69+4.50 |0.649

BMI 27.00£1.57 |31.33+0.92 |23.03+1.32 |<0.001

Homocysteine [9.84+5.16 |14.78+5.71 [8.37+2.48 |<0.001
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