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    Abstract- Background and Aims:  The present study was 

done to evaluate serum homocysteine level and its correlation 

with metabolic (S. glucose level, S. insulin level and HOMA-IR.) 

and anthropometric parameter (BMI) amongst over weight, obese 

and non obese infertile women.  

Methods: This cross sectional prospective study was conducted 

in Department of Obstetrics and Gynaecology, CSM Medical 

University, Lucknow, UP, India. After informed consent total 90 

infertile women were enrolled, which included 29 overweight, 16 

obese and 45 non-obese infertile women, who were taken as 

controls. Blood samples were obtained in morning on 2nd day of 

menstruation after an overnight fasting. During the same visit all 

subjects underwent anthropometric measurement. Plasma 

homocysteine concentration was measured by fluorescence 

polarization immunoassay by using ABBOTT diagnostic kit 

(USA). The estimation of insulin resistance by HOMA-IR score, 

and BMI was calculated.  

Results: Difference between the BMI, homocysteine levels, 

insulin and HOMA-IR of three groups were statistically 

significant (p<0.001).  In obese group the mean homocysteine 

level was (14.785.71), in overweight (9.845.16) and in non 

obese (8.372.48). Result suggests association between 

increasing homocysteine levels with increasing BMI. Insulin 

resistant obese and overweight women had higher mean BMI 

(29.912.32) than non insulin resistant (P<0.001). Serum 

testosterone levels were significantly higher in obese 

(65.0522.90) and over weight (50.1323.54) group as 

compared to non obese (36.7519.38) group (P<0.001). A 

positive correlation of total homocysteine levels was observed 

with insulin (r=0.584), S. LH/FSH ratio (r=0.512) and HOMA-

IR(r=0.595).  

Conclusions: We can conclude that a positive correlation was 

observed between increasing homocysteine levels with BMI, 

insulin resistance, testosterone levels and LH/FSH ratio. 

 

    Index Terms- Homocysteine, Body mass index, Serum 

testosterone, Follicular stimulating hormone, Insulin resistance, 

HOMA-IR. 

 

I. INTRODUCTION 

besity is a chronic metabolic disorder which is associated 

with various cardiovascular and atherosclerotic 

complications. The proportion of obese women has increased 

from 16.4% in 1993 to 24.2% in 2006.
1 
 

     In many studies obesity has been shown to cause 

hypertension, dyslipidemia, type-II diabetes mellitus and 

cancer.
2,3 

It has been seen that there is significant correlation 

between homocysteine levels, body mass index and insulin 

resistance.
4-6

 

     Homocysteine is an amino acid formed by the conversion of 

methionine to cysteine. The metabolism of homocysteine is via 

one or two pathways either transsulfuration or remethylation. 

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 usually about 

5-15µmol/l in healthy persons. Hyperhomocysteinemia is 

recognized when total plasma homocysteine levels are above 

15µmol/l.
8 

Hyperhomocystenemia is an independent risk factor 

for atherosclerotic vascular disease, cerebrovascular events 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 vitamin cofactors (folate Vitamin B 12). 

It may also be associated with certain chronic medical conditions 

and drugs such as fibrates and nicotinic acid.
14-15

 

     Hyperhomocystenemia can induce insulin resistance
16

 leading 

to compensatory hyperinsulinemia, which may impair the 

activity of MTHFR and CBS enzymes leading to accumulation 

of homocysteine in plasma.
17 

Thus insulin levels have also been 

observed as a modulating factor of homocysteine because it 

inhibits hepatic cystathione β-synthase activity.
18

 Insulin 

resistance or ingestion of a diet with a high insulinaemic index 

will tend to increase plasma homocysteine.
19 

     The health risks increase above the cut-off point of 25 kg/m
2
 

that defines overweight in the current WHO classification.
20

 

     Thus this study was done to evaluate the serum homocysteine 

level & its correlation with metabolic (S. glucose level, S. insulin 

level and HOMA-IR.) and anthropometric parameter (BMI) 

amongst over weight, obese and non obese infertile women. 

 

O 
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II. MATERIAL & METHODS 

     This cross sectional prospective study was conducted in 

Department of Obstetrics and Gynaecology, from August 2010 to 

July 2011 in collaboration with department of Pathology and 

Medicine, CSM Medical University, Lucknow, UP, India. After 

informed consent total 90 infertile women were enrolled, which 

included 29 overweight, 16 obese and 45 non-obese infertile 

women, who were taken as controls. Women with chronic 

diseases that could cause obesity, history of drug use (steroids 

and antipsychotics), endocrine pathology (Cushing’s syndrome 

& hypothyroidism) or suspected syndromes (Prader willi & 

Laurence moon beidle syndrome) were excluded from the study. 

Women 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, diabetes mellitus and CVD were also excluded. 

Infertility was defined according to standard criteria.  

     The ethical clearance for this study was given by the 

Institutional ethics committee of CSM Medical University, 

Lucknow (Ref. No.: XLVECM/B-P10).   

     All the woman were subjected to thorough physical 

examination and laboratory tests.  

     Physical examination included measurement of height and 

weight of the patient. The height of the woman was 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 woman 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, 

≥25 were considered as overweight and ≥30 were considered 

obese. The metabolic profile of patients included a battery of 

laboratory tests.  

     All blood samples were obtained in the morning on 2
nd

 day of 

menstruation after an overnight fasting. During the same visit all 

subjects underwent anthropometric measurement. The serum 

concentration of FSH, LH, testosterone, prolactin and TSH were 

measured by chemiluminescent enzyme immunoassay. (Immulite 

2000 diagnostic product corporation LA,CA) Serum glucose 

measured by using glucokinase technique. Plasma insulin levels 

were measured by Chemiluminescent enzyme immunoassay 

(Immulite 1000 analyzer with Interassay and intrassay coefficient 

of variation did not exceed 6.4%). Blood samples for 

homocysteine measurement were collected, immediately placed 

on ice and centrifuged at 4
0
 C. Plasma was separated within 30 

minute and stored at -70
0
 C. Plasma homocysteine concentration 

was measured by fluorescence polarization immunoassay by 

using ABBOTT diagnostic kit (USA). Normal reference range of 

our laboratory were 5-11µmol/L. Hyperhomocystenemia was 

defined as plasma homocysteine level ≥11µmol/l, insulin 

resistance was determined by a number of different methods 

including fasting insulin, fasting glucose to insulin ratio and 

HOMA-IR (Homeostasis Model Assessment Insulin Resistance).  

HOMA–IR  ≥2.5 was considered as insulin resistance.  The 

estimation of insulin resistance by HOMA score was calculated 

with the formula fasting serum insulin (µU/ml) X fasting plasma 

glucose (mmol/L)/ 22.5. BMI was calculated as the weight in 

kilograms divided by the square of the height in metres (kg/m
2
).  

     The data was subjected to statistical analysis by SPSS-16 

version. These group were compared by using analysis of 

variance (ANOVA). The means of continuous variables were 

compared by student ‘t’ test. Association between demographic 

characteristics (age, BMI), serum sex hormones (LH, FSH, TSH, 

LH/FSH ratio) HOMA-IR and homocysteine levels were 

assessed by Pearson's bivariate correlation analysis. Statistical 

significance was set at the 0.005 level.  

 

III. RESULTS 

     This study included ninety infertile women who were divided 

into three groups. On the basis of BMI, according to WHO 

classification 2004 for Asian women, the groups constituted 16 

obese (BMI ≥30), 31 overweight (BMI ≥25) and 43 non obese 

women (BMI <25). A comparison of the data from overweight, 

obese and non obese women group revealed that the difference 

between the BMI, homocysteine levels, insulin and HOMA-IR of 

three groups were statistically significant (p<0.001). The groups 

were similar for age and sex but significant difference was found 

between the homocysteine levels among the various groups 

(P<.001) Table-1 

     In the obese group 62.5% (10/16) women 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 (14.785.71), in overweight 

(9.845.16) and in non obese (8.372.48). The above results 

suggest association between increasing homocysteine levels with 

increasing BMI. Table-1 

     Insulin resistances among subjects were calculated by 

HOMA-IR. It is considered one of the most sensitive indicators 

of determining insulin resistance. HOMA-IR value showed 

increasing trends with BMI. Mean HOMA-IR was significantly 

raised in obese groups (5.562.23) as compared to overweight 

group (2.79 2.06). 

     Insulin resistance was present in 48.93% (23/47) overweight 

and obese infertile women. Serum homocysteine level were 

found to be significantly higher (13.936.02) in obese and 

overweight insulin resistant women as compared to overweight 

and obese non insulin resistant group (P<0.004). Table-2  

     This indicates that insulin resistance may tend to increase 

plasma homocysteine. Insulin resistant obese and overweight 

women had higher mean BMI (29.912.32) than non insulin 

resistant obese and overweight women (P<0.001). Table-2 

     The mean values of hormonal parameters were also compared 

among the various groups. It was found that there was no 

statistically significant difference between overweight, obese and 

non obese infertile women in terms of  hormonal values except 

serum testosterone levels which were significantly higher in 

obese (65.0522.90) and over weight (50.1323.54) group as 

compared to non obese (36.7519.38) group (P<0.001). Table-3 

     The hormonal parameters were also compared amongst 

insulin resistant and non insulin resistant obese and overweight 

women. On statistical analysis it was found that insulin resistant 

infertile women had higher mean LH/FSH ratio (2.610.97) as 

compared to those without insulin resistant (1.511.36) which 

was significant (P<0.003). This points to the fact that there may 



International Journal of Scientific and Research Publications, Volume 2, Issue 5, May 2012                  3 

ISSN 2250-3153  

www.ijsrp.org 

be an association of increasing LH/FSH ratio with insulin 

resistance and probable association of PCOS with IR. It was also 

inferred that testosterone levels were higher in insulin resistant 

infertile women (58.5822.47) as compared to non insulin 

resistant women (51.97 25.72) (P<0.354). Table-4 

     A positive correlation of total homocysteine levels was 

observed with insulin (r=0.584), S. LH/FSH ratio (r=0.512) and 

HOMA-IR (r=0.595), which was also statistically significant 

(P<0.001). Among all the infertile women homocysteine levels 

were significantly correlated with BMI, insulin, fasting glucose, 

Serum LH/FSH ratio and HOMA-IR and testosterone (P<0.001). 

No correlation was found between homocysteine with age, S. 

TSH and LH.  Table -5  

     The above results suggest that sex steroid appear to influence 

homocysteine metabolism. 

 

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

 

      In recent years controversial results regarding the association 

between obesity and total homocysteine levels have been 

reported. In our study homocysteine levels have been reported to 

vary according to BMI, and insulin resistance in obese, 

overweight and non obese infertile women. 

     The serum homocysteine levels were high in obese group as 

compared to non obese and overweight group (p<0.001) and 

insulin resistance as calculated by HOMA-IR also increased with 

increasing BMI (p<0.001).  

     Significant difference was found between various groups for 

insulin resistance and BMI. In obese group the total 

homocysteine level was significantly correlated with BMI, 

insulin and HOMA-IR and no relation with age.  

     The above study showed that a significantly higher mean 

homocysteine levels (14.78±5.71, 9.84±5.16) were present in 

obese women as compared to non obese women however in the 

study conducted by Vivian A Fonseca et al.,
23

 they concluded 

that there was no correlation between homocysteine levels and 

BMI.  

     Howard BV et al
24

 in their study concluded a significant 

interaction between increasing obesity and insulin resistance. 

Similarly higher insulin resistance (HOMA-IR=5.56±2.23) was 

present in obese women in our study. 

      Guthrie JR et al
25

 found in their prospective study in middle 

aged women, that although increase in insulin levels were 

independent of age, they were positively associated with 

increases in BMI. 

     Henry et al 
26

 concluded that plasma homocysteine levels 

showed an increasing trend with age but above study did not 

show any correlation with age in any group of subjects.  

     In the above study over weight and obese women with insulin 

resistance had higher mean homocysteine levels (13.93±6.02) as 

compared to non insulin resistant group. The results were similar 

to study conducted by James B et al
27

 who had reported presence 

of positive association between fasting levels of plasma 

homocysteine and some individual traits associated with insulin 

resistance. 

      Sex steroid also appear to influence homocysteine 

metabolism.
28

 Androgens may also affect homocysteine 

metabolism and they have been reported to increase 

homocysteine levels.
29

 

      In the present study there was positive correlation between 

homocysteine levels and S. Testosterone and LH/FSH ratio. This 

could be probably be associated with PCOS related 

hyperandrogenemia and its probable association with 

hyperhomocysteinemia. 

     However study conducted by George E et al
30

 DHEAS and 

testosterone level were not related with homocysteine levels, 

which is contradictory to our results. 

     Randolph JF et al.
31

 in their initial cross sectional  analysis of 

baseline annual serum hormone levels demonstrated variation in 

all hormones by body size, positively for testosterone and 

negatively for all other. 

     In the literature increasing homocysteine levels have been 

reported to be associated with raised insulin level in obese 

individuals.
4-6

 Similarly in this study, there was a positive 

correlation of homocysteine levels with, BMI, insulin (r=0.584) 

and HOMA-IR (r=0.595). (p<0.001) 

     Gideon et al
32

 also reported that homocysteine levels were 

higher in metabolic syndrome patients compared to patients 

without metabolic syndrome.  

     The results of study by F. Tanrikulu- Kilic et al
33

 suggest that 

plasma homocysteine concentration are not related to insulin 

resistant. 

 

V. CONCLUSION 

     In the above study amongst all the infertile women 

homocysteine levels were significantly correlated with BMI, 

insulin and fasting glucose and HOMA-IR. Positive correlation 

was also observed with sex steroid serum LH/FSH ratio and 

testosterone. But no association was found between 

homocysteine levels with age of subjects, S. TSH, and S.LH and 

FSH. 

     Hence, we can conclude that a positive correlation was 

observed between increasing homocysteine levels with BMI, 

insulin resistance, testosterone levels and S. LH/FSH ratio. 

 

. 
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Table 1: Clinical and laboratory characteristics of overweight, obese and non-obese group (Mean±SD) 

 

Characteristics Overweight 

(n=31) 

Obese (n=16) Non-obese 

(n=43) 

"p" value 

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 

Glucose 82.03±7.76 85.75±8.52 82.93±6.95 0.274 

Insulin 13.65±9.31 26.33±9.47 11.53±7.59 <0.001 

HOMA-IR 2.79±2.06 5.56±2.23 2.39±2.24 <0.001 

Analysis of Variance (ANOVA) 

 

Table 2: Clinical and laboratory characteristics of overweight and obese group with or without insulin resistance (n=47) 

(Mean±SD) 

 

Characteristics Without IR 

Overweight+Obese (n=24) 

With IR 

Overweight+Obese (n=23) 

"p" 

value 

Age 26.50±3.28 26.39±4.53 0.925 

BMI 27.09±1.78 29.91±2.32 <0.001 

Homocysteine 9.21±4.59 13.93±6.02 0.004 

Glucose 80.83±6.97 85.87±8.59 0.032 

Insulin 7.89±1.74 28.48±5.21 <0.001 

HOMA-IR 1.55±0.33 6.01±1.45 <0.001 

Student "t"-test 

 

Table 3: Mean value of hormonal parameters and comparison among overweight, obese and non-obese groups (Mean±SD) 

 

Characteristics Overweight 

(n=31) 

Obese (n=16) Non-obese 

(n=43) 

"p" value 

S. LH (IU/ml) 7.98±4.52 10.95±4.39 8.59±13.17 0.600 

S. FSH (IU/L) 5.30±2.08 4.54±1.76 5.33±2.37 0.437 

S. LH/S. FSH 1.77±1.33 2.57±1.08 1.49±0.96 0.006 

S. TSH 3.12±1.39 4.05±2.35 3.16±2.30 0.275 

S. Testosterone 50.13±23.54 65.05±22.90 36.72±19.38 <0.001 

Analysis of Variance (ANOVA) 

 

 

Table 4: Mean value of hormonal parameters and comparison between overweight and obese group with or without insulin 

resistance (n=47) (Mean±SD) 

 

Characteristics Without IR 

Overweight+Obese (n=24) 

With IR Overweight+Obese 

(n=23) 

"p" value 

S. LH (IU/ml) 6.96±3.94 11.11±4.46 0.001 

S. FSH (IU/L) 5.70±2.17 4.36±1.56 0.020 

S. LH/S. FSH 1.51±1.36 2.61±0.97 0.003 

S. TSH 3.27±1.59 3.61±2.02 0.532 

S. Testosterone 51.97±25.72 58.58±22.47 0.354 

Student "t"-test 
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Table-5 Correlation of different demographic, clinical and laboratory parameters with Total Homocysteine levels 

(Pearson's bivariate correlation) 

 

 "r" "p
a
"  

BMI 0.430 <0.001 

Age -0.113 0.291 

Insulin 0.584 <0.001 

Glucose 0.309 0.003 

S.TSH -0.172 0.105 

LH 0.123 0.248 

FSH -0.102 0.340 

S.LH/FSH 0.512 <0.001 

S. Testosterone  0.387 <0.001 

HOMA-IR 0.595 <0.001 

(a= Pearson's bivariate correlation) 

Abbreviations: BMI- body mass index, TSH- Thyroid stimulating hormone, LH- luteinizing hormone, FSH- Follicular stimulating 

hormone, HOMA-IR- Homeostasis Model Assessment Insulin Resistance 
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