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Table 1. Demographic and clinical characteristics of the subjects.

Variables With MetST (n=107) Without MetSJr (n=123) P value
Age (years) 54.619.3 54.6+8.7 0.949
Gender N (male, %) 29 (27.1) 39 (31.7) 0.446
Body mass index (kg/m’) 26.4%2.8 23.142.5 <0.001
Waist circumference (cm) 88.617.3 79.0£8.0 <0.001
Systolic bood pressure (mmHg) 142.1£19.3 119.5£13.6 <0.001
Diastolic bood pressure (mmHg) 86.6111.3 73.149.6 <0.001
Aspirin N (%) 38 (35.5) 12 (9.8) <0.001
Lipid lowering drugs N (%) 35 (32.7) 6 (4.9) <0.001
hypoglycemic agents N (%) 27 (25.2) 1 (0.8) <0.001
Antihypertensive drugs N (%) 53 (49.5) 17 (13.8) <0.001
Smoking T N (%) 15 (14.0) 8 (6.5) 0.059
Alcohol® N (%) 13 (12.1) 9 (7.3) 0.216
Fasting blood sugar (mg/dl) 119.3+70.6 90.9£10.2 <0.001
Insulin®* (pmol/L) 6.17+3.28 4.22+3.04 <0.001
HOMA-IR " 1.67+1.00 0.95+0.81 <0.001
Total cholesterol (mg/dl) 210.5+41.0 204.1+38.6 0.226
HDL-cholesterol (mg/dl) 42.248.5 52.3+12.2 <0.001
LDL-cholesterol (mg/dl) 131.4135.4 132.4%34.1 0.827
Triglyceride* (mg/dl) 193.9£207.9 96.9+45.0 <0.001
Apolipoprotein A-1% 132.4+18.4 141.7£22.2 0.003
Apolipoprotein B* 108.4+25.6 99.6£24.9 0.021
hs-CRP" (mg/dl) 0.23+0.49 0.15+0.66 <0.001
Homocysteine (ymol/L) 10.314£3.96 9.36+2.68 0.035

- 2
Data are shown as means*the standard deviation. P values are calculated by t-test or x “-test. *Values have been analysed after

log-transformation. TMetS: Metabolic syndrome, meoking habit was defined as active smoking at the present. ¥Alcohol ingestion >

72 glweek. "HOMA-IR: Homeostasis model assessment insulin resistance, Ths-CRP: High-sensitivity C-reactive protein.
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Table 2. Correlations between homocysteine levels and various
parameters (n=230).

Variables r P value
Age (years) 0.185 0.005
Body mass index (kg/m’) 0.093 0.161
Waist circumference (cm) 0.23 <0.001
Systolic blood pressure (mmHg) 0.109 0.099
Diastolic blood pressure (mmHg) 0.194 0.003
Fasting blood sugar (mg/dl) 0.306  <0.001
Insulin®* (pmol/L) 0.216 0.004
HOMA-IR " * 0252 0.001
Total cholesterol (mg/dl) —0.83 0.212
HDL-cholesterol (mg/dl) —0.125 0.058
LDL-cholesterol (mg/dl) —0.054 0.414
Triglyceride* (mg/dl) 0.081 0.223
Apolipoprotein A-1% —0.151 0.037

Apolipoprotein B* 0.107 0.142
hs-CRPT (mg/dl) 0.156  0.018

Coefficients (r) and P values were calculated by the Pearson
correlation analysis. *Values have been analysed after log-
transformation. | HOMA-IR: homeostasis model assessment

insulin resistance, T hs-CRP: high-sensitivity C-reactive protein.

30 1

r=0.262 P<0.001

umol/L)

(
3

Homocysteine level
S
1

HOMA-IR
Figure 1. Correlation of homocysteine with HOMA-IR*. Coeffi-

cients (r) and P values were calculated by the Pearson correlation
analysis. *HOMA-IR: Homeostasis model assessment insulin

resistance. Values have been analysed after log-transformation.
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Table 3. Homocysteine levels with/without each metabolic
syndrome factor (ymol/L).

Metabolic syndrome factors Yes No P value
+ +
Abdominal obesity 973%3.76  9.892.89 0.728
(n=119) (n=111)
. 10.62£3.92 9.09+2.63
High blood pressure (=104) (n=126) 0.001
. . 10.44+3.95 9.46+2.96
High fasting glucose (0=81) (0=149) 0.052
10.33£3.56  9.52+3.23
High triglyceri .08
igh triglyceride (0=79) (a=151) 0.085
9.67+3.69  9.96+2.92

Low HDL-cholesterol (1=126) (n=104) 0.514

Data are shown as means*the standard deviation. P values are

calculated by t-test.
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Metabolic syndrome Control

Figure 2. Plasma homocysteine levels in metabolic syndrome and
control group. Adjusted mean values of homocysteine levels
according to metabolic syndrome status. homocysteine levels were
adjusted to age, gender, alcohol, and smoking. P value is
calculated by analysis of covariance (ANCOVA). Data are shown

as least square mean=Standard error.
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ABSTRACTS \

Association between Metabolic Syndrome and
Plasma Homocysteine among Korean Adults

Kyung Sun Yoon, M.D., Hee Jeong Choi, M.D., Ph.D., Jee
Aee Im, Ph.D.*, Joo Ho Yoon, M.D., Sang Hwan Kim,
M.D., M.P.H.

Department of Family Medicine, Eulji University Hospital, Eulji Univer-
sity School of Medicine, Daejeon, *Department of Laboratory Medicine,
MizMedi Hospital, Seoul, Korea

Background: Elevated plasma homocysteine is an inde-
pendent risk factor for cardiovascular diseases caused by
atherosclerosis. Previous studies have shown that plasma
homocysteine is associated with components of the me-
tabolic syndrome such as hypertension, insulin resistance,
and dyslipidemia. In this study, we investigated the asso-
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ciation between the plasma homocysteine levels and the
metabolic syndrome on Korean adults.

Methods: The study group with the metabolic syndrome
and the control group without the metabolic syndrome
were selected from the examinees of equivalent age and
gender in the Health Promotion Center. Among the
subjects, 107 adults with the metabolic syndrome and 123
adults without the metabolic syndrome were categorized
into the study and the control groups, respectively.
Medical history, medication, and life style were recorded
through a questionnaire and physical examination was
performed on all subjects. We measured fasting glucose,
total cholesterol, triglycerides, high-density lipoprotein,
hs-CRP, homocysteine levels and others by blood
sampling. The metabolic syndrome was defined by the
criteria for clinical diagnosis of the metabolic syndrome
by AHA/NHLBIL

Results: The mean ages in the study group and the
control group were 54.6+9.3 and 54.6%8.7 years, respec-
tively, and the numbers of males 29 (27.1%) and 39
(31.7%),
observed to be positively correlated with age, waist cir-

respectively. The plasma homocysteine was

cumference, diastolic blood pressure, apolipoprotein A-1,
fasting glucose, fasting insulin, HOMA-IR, and hs-CRP.
Among the components of the metabolic syndrome, hy-
pertension showed a strong correlation with the levels of
the plasma homocysteine (10.62£3.92 ymol/L vs. 9.09+
2.63 uymol/L, P=0.001), whereas hyperglycemia, abdo-
minal obesity, and dyslipidemia did not correlate with
the levels of plasma homocysteine. Adjusted homocy-
steine levels to age, gender, alcohol drinking history, and
smoking history was still higher in the study group
compared to those in the control group (10.320+0.290
uymol/L vs. 10.320+0.290 ymol/L, P=0.017).

Conclusion: The results indicate that the metabolic
syndrome leads to a higher level of homocysteine in
adults after adjustment to age, gender, alcohol drinking
history, and smoking history. (J Korean Acad Fam Med
2008;29:499-505)

Key words: homocysteine, insulin resistance, metabolic
syndrome
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