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Association between Obesity factors and Homocysteine Levels
with the Metabolic Syndrome

Kyung A Shin
Department of Laboratory Medicine Bundang Jesaeng Hospital, Sungnam-si, Gyeonggi-do 463-050, Korea

Metabolic syndrome and homocysteine are associated with increased independent risk factors of cardio-

vascular disease, We investigated the difference between the degree of obesity, metabolic syndrome risk

factors, plasma homocysteine and anthropometric obesity factors, Totally 398 participated in a medical

check—up program were selected for this study. Subjects were categorized into three groups according

to the number of metabolic syndrome components present as defined by the NCEP—ATP III criteria;

Absent (0 criteria, n=124), Pre—MetS (1—2 criteria, n=220) and MetS (>3 criteria, n=54),

Body mass

index (BMI) is a measure used to distinguish between normal weight, overweight and obesity. MetS pre-
sented higher homocysteine than Absent (p¢.05) and obesity higher than normal weight (p<.01). When
Absent+Pre—MetS was used to classify obese or not, obesty presented higher homocysteine than non—

obese (p(.05). Further homocysteine levels positively correlated with weight, BMI, waist circumference,
hip circumference and waist—hip ratio (WHR). Especially WHR is not only MetS (r=0.378, p<.001) but
also Absent+Pre—MetS (r=0.305, p=0.029) significantly positively correlated with homocysteine. The re-
sults of our study indicate that homocysteine is related closely to obesity. Although obesity has not been

diagnosed with metabolic syndrome, obesity related with increased homocysteine,
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Table 1. Characteristics of the subject according to the presence of metabolic syndrome

Variable Absent (n=124) Pre-MetS (n=220) MetS (n=54)
Age (years) 481%7.4 492482 49.5+6.9
Female (%) 47 (37.9%) 69 (31.4%) 12 (22.2%)
Height (cm) 165.1£8.7 165.949.1 168.0£7.9
Weight (kg) 62.4%95 69.2+12,1a° 78.8+13.3a' b’
BMI (kg/m") 228423 25.0+2.9a° 27.8+352° b’
Body fat mass (kg) 14.8+5.0 18.2+4.82° 22.7+6.9a b
Waist circumference (cm) 76.3+6.7 83.3%7.50" 91.1+9.3a' b’
Hip circumference (cm) 91.6%+4.5 95.0%5.8a" 100.0+8.0a’ b’
WHR 0.87+0.06 0.90+0,07a" 0.95+0.06a' b'
Systolic BP (mmHg) 106.2+11.3 116.8+15,2a° 125.9+18.6a' b’
Diastolic BP (mmHg) 63.8+8.7 75.2110.02° 81.9+12.9a° b’
Insulin (WU/mL) 38+26 5.8+3 4a° 8.4+51a° b
HbAlc (%) 55+0.3 5.8+0,7a° 6.3+1.2a' b
Glucose (mg/dL) 87.3£7.7 95.5420.5a" 110.9%30.52° b’
HOMA—IR 0.840.60 1,390,872’ 2.37+1.64a' b’
HDL—cholesterol (mg/dL) 61.8+14.0 50.8+11.4a° 42.8+9.1a° b
LDL—cholesterol (mg/dL) 122.0+29.7 127.8%+31.7 119.9+29.1
Total cholesterol (mg/dL) 197.7%£31.6 201.0£35.4 193.1£29.8
Triglyceride (mg/dL) 85.3+34.5 141,9+95.7a° 216.7+103.8a° b°
Uric acid (mg/dL) 53+14 5.6+1.5a* 6.2+15a b*
hs—CRP (mg/dL) 0.18+0.47 0.16%0,22 0.42+1.15a*b"
Homocysteine (umol/L) 10.70+3.38 12.18+6.33 12.44%5 31a*

Metabolic syndrome was defined as having at least 3 components of the criteria NCEP—ATP 1II.

Values are Mean=*SD, s p<.001, +; P01, %5 pgLos.

a: significant difference compared to the Absent, b: significant difference compared to the Pre—MetS.

‘Calculated by chi—square test,

Abbreviation; MetS: metabolic syndrome, BMI: body mass index, WHR: waist—hip ratio, BP: blood pressure, HbAlc: hemoglobin Alc,

HDL: high density lipoprotein, LDL: low density lipoprotein, hs—CRP: high sensitive C—reactive protein.
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Table 2. Characteristics of the subject according to the obesity

Variable NW (n=101) OW (n=103) Obesity (n=194)
Age (years) 48.6*8.5 487%7.5 49.1%+7.5
Female (%) 38 (37.6%) 34 (33.0%) 56 (28.9%)
Height (cm) 164,0£8.8 164.9+8.8 167.5+8.7a b*
Weight (kg) 56.6+£7.3 64.3%6.9a° 76.7+11.0a' b’
BMI (kg/m”®) 20.9%+1.2 23.6+0.52° 2724242 b
Body fat mass (kg) 125+2.8 16.3+4.32° 21.3+5,02 b
Waist circumference (cm) 73.5%6.2 79.744.9a° 83.0+7.3a° b°
Hip circumference (cm) 89.1+4.2 92.8+3.8a° 98.5+5.7a' b’
WHR 0.8410.06 0.89+0.05a° 0.94+0.05a' b'
Systolic BP (mmHg) 107.4+14.9 114.3+14.6a" 118.8+15.92°
Diastolic BP (mmHg) 69.6110.0 72.5+10.0 77.3%10.8a° b’
Insulin (WU/mL) 34+18 4.6+2.7 7.2+4.2a° b
HbAlc (%) 5.7%0.7 5.7£0.5 5.9%0.8
Glucose (mg/dL) 91.8%£19.3 91.8+11.7 08.5%24 2a*b*
HOMA—IR 0.80+0.52 1.06£0.68 1.81+1.23a° b’
HDL—cholesterol (mg/dL) 50.2+15.4 54,3113 1a* 49 4+11.4a' b’
LDL—cholesterol (mg/dL) 119.5+25.6 121.3%32.0 129.7%32 1a*
Total cholesterol (mg/dL) 196.0£27.9 195.21+306.3 2023345
Triglyceride (mg/dL) 103.9+94.3 126.5+85.4 154.5490,7a° b*
Uric acid (mg/dL) 47+1.2 5.6+1.4a° 6.1%1.4a° b’
hs—CRP (mg/dL) 0.11+0.15 0.16+0.41 0.27+0.69
Homocysteine (umol/L) 10.32+3.07 11.53£3.76 12.63+6.62a"

Obesity was defined as body mass index 25,0 kg/m’, Overweight 23,0—24.9 kg/m’, Normal weight 18,5—22.9 kg/m’,

Values are Mean=£SD, s p<.001, " P01, %5 pgLos.

a: significant difference compared to the NW, b: significant difference compared to the OW.

‘Calculated by chi—square test,

Abbreviation; NW: normal weight, OW: over weight, BMI: body mass index, WHR: waist—hip ratio, BP: blood pressure, HbAlc: hemoglobin
Alc, HDL: high density lipoprotein, LDL: low density lipoprotein, hs—CRP: high sensitive C—reactive protein.

Table 3. Mean homocysteine according to non—obese and obese with and without metabolic syndrome

With MetS
Without MetS (Absent+Pre-MetS) (MetS)
Non-obese Obese Non-obese Obese
Homocysteine (umol/L) 10.9%+3.5 12.7+7.2a* 12.0£2.0 12.5+4.0

Values are Mean=£SD, * p{.05.
a: significant difference compared to the non—obese without MetS.
Abbreviation; MetS: metabolic syndrome
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Fig 1. Correlation between WHR and homocysteine with and without the Mets (Absent+Pre—MetS) Abbreviation: WHR, waist—hip

ratio; MetS, metabolic syndrome.,

Table 4. Correlation between homocysteine and
anthropometric obesity factors

Variable Pearson correlations () p-value
Weight (kg) 0.352 (0.001
BMI (kg/m’) 0.177 0.001
Body fat mass (kg) 0.050 0.335
Waist circumference (cm) 0.269 (0.001
Hip circumference (cm) 0.216 (0.001
WHR 0.382 (0.001

Abbreviation: BMI, body mass index; WHR, waist—hip ratio.
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