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Table 1. Clinical characteristics of total subjects.

Mean+S.D.
Variables Total Men Women
(n=429) (n=241) (n=188)
Age (years) 48.2+8.1 48.0£7.6 48.5+8.7
BMI (kg/m?) 233424 234424 232425
WC (em)’ 80.5+7.4  82.2+6.7 78.4+7.8
SBP (mmHg) 116.4+17.7 116.8+16.3  115.9%19.3
DBP (mmHg) 7234110 73.1+10.5  71.4%11.6
AST (IU/L)} 22.146.3 23.0+5.9 21.0+6.6
ALT (IU/L) 2184123  24.1+124  18.9+115
GGT (UL 1712114 21.8+11.9  11.1%73
TC (mg/dL) 20114322 203.7+30.8  197.8%33.9
TG (mg/dL)’ 97.5+43.4 105.4+44.3  87.5+40.1
HDL-C (mg/dL) 565135 55.4+12.9  57.9+14.1
Glucose (mg/dL)'  88.7+85  90.3%8.2 86.8+8.4
Drinking status®
None 210 (49.0) 56 (23.2) 154 (81.9)
Mild T 162 37.8) 132 (54.8) 30 (16.0)
Severe 57 (13.3) 53 (22.0) 4 2.1

S.D.: standard deviation, BMI: body mass index, WC: waist
circumference, SBP: systolic blood pressure, DBP: diastolic blood
pressure, AST: aspartate aminotransferase, ALT: alanine amino-
transferase, GGT: 7 -glutamyltransferase, TC: Total Cholesterol,
TG: Triglyceride, HDL-C: high-density lipoprotein cholesterol.
*Number (%), Tmen<24 gl/day, women<15 g/day, T men>24
g/day, women>15 g/day, $P<0.05 between men and wemen by

two sample-t test or chi-square test.
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Table 2. Clinical characteristics according to quartiles of serum GGT.

Mean+S.D.

Ist Quartile 2nd Quartile 3rd Quartile 4th Quartile

5~8 (IU/L) 9~13 (IU/L) 14~21 (IU/L) 22~66 (IU/L)
Number 92 113 117 107
Age (years)* 46.5+8.4 48.5+7.8 49.9+8.5 47.5£7.5
AST (IU/L)* 19.7£5.4 20.8%5.6 22.7£6.1 25.2£6.5
ALT (IU/L)* 15.3£6.1 19.8+7.2 22.3£10.6 29.9£17.6
TC (mg/dL)* 193.7£31.3 196.9£29.3 202.7+34.1 212.4+31.8
TG (mg/dL)* 78.6+£29.1 90.5+40.7 106.7+48.2 113.1+45.0
HDL-C (mg/dL)* 59.31£13.4 56.0£14.1 55.8+13.1 54.7+12.6
Glu (mg/dL)* 86.1£7.6 90.6+21.2 91.9%11.5 92.9+14.6
SBP (mmHg)* 111.4+17.0 116.7+17.1 118.0+£19.2 119.3+15.8
DBP (mmHg)* 69.3+11.4 71.9£10.3 73.2%£11.1 74.7£10.4
WwC (crn)T 77.2+7.4 80.5+7.3 80.8+7.2 83.2£6.9
BMI (kg/m?) T 227424 23.6+2.2 23,1425 23.9+24

S.D.: standard deviation, AST: aspartate aminotransferase, ALT: alanine aminotransferase, GGT: 7 -glutamyltransferase, TC: Total
Cholesterol, TG: Triglyceride, HDL-C: high-density lipoprotein cholesterol, Glu: fasting flucose, SBP: systolic blood pressure, DBP:
diastolic blood pressure, WC: waist circumference, BMI: body mass index. *P<0.05 for all variance between serum GGT quartiles
by Kruskal-Wallis test, TP<0.05 for WC between Lst quartile and 2nd quartile, P=0.005 between Ist quartile and 3rd quartile,
P<0.001 between 1st quartile and 4th quartile, P<0.05 between 2nd quartile and 4th quartile by ANOVA with Scheffe's post hoc
test, | P<0.01 for BMI between lst quartile and 4th quartile by ANOVA with Scheffe's post hoc test.

Table 3. Incidences of metabolic syndromes according to quartiles of serum GGT.

Ist Quartile 2nd Quartile 3rd Quartile 4th Quartile
5~8 (IU/L) 9~13 (IU/L) 14~21 (IU/L) 22~66 (IU/L)
Number of subjects 92 113 117 107
Metabolic syndrome
Number 3 11 10 22
Incidence* 3.26 9.73 8.55 20.56

*incidence (%, metabolic syndrome subjects/total subjects of each quartile x100).
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Table 4. Odds ratio and 95% confidence intervals in quartiles of
serum GGT level for incidence of metabolic syndrome

by logistic regression analysis.

Variables Odds ratio 95% Confidence interval P-value

GGT

1st Quartile 1.00 - -

2nd Quartile 2.28 0.58~9.01 0.240

3rd Quartile 1.53 0.36~6.66 0.564

4th Quartile 4.56 1.08~19.32 0.040
Sex 0.57 0.24~1.39 0.217
Age 1.06 1.01~1.10 0.010
Drinking status

None 1.00 - -

Mild 1.27 0.82~1.96 0.328

Severe 1.35 1.00~1.80 0.050
& 7kl Aok E=g FA ¢ 7)zke] 3do v
A gre A3, 2 W B AZEaNY &
ARES R sV Wi A5 23S 43t
at7lol= Alefe] ATk wekA GGT7F A3 2
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| ABSTRACTS

Relations of Serum 7 -glutamyltransferase Le-
vels to Incidence of the Metabolic Syndrome

Shin Woong Oh, M.D., Jeong Gyu Lee, M.D., Min Seok
Kim, M.D., Dong Wook Jung, M.D., Young Joo Kim, M.D.,
Sangyeoup Lee, M.D., Yun Jin Kim, M.D.

Department of Family Medicine, Pusan National University Hospital,
Busan, Korea

Background: The metabolic syndrome is a cluster of risk
factors for cardiovascular diseases. Recently, serum
gamma-glutamyltransferase (GGT) has been suggested as

a predictor for development of the metabolic syndrome.

842 |EEEEER

Therefore, we investigated the association between serum
GGT levels and the incidence of the metabolic syndrome
in the Korean healthy adults with normal serum GGT
with a 3 year follow-up.

Methods: The study subjects consisted of 741 individuals
who visited the Center for Health Promotion in Pusan
National University Hospital for a medical checkup in
2002 to 2005. Among 741 subjects, 312 were excluded: 71
were positive for HBsAg, 17 were positive for Anti-HCV
Ab, 40 showed GGT higher levels than limit of reference
range, and 224 had metabolic syndrome. The final sub-
jects were 429 individuals. We measured serum GGT
levels, lipid profiles, fasting glucose, blood pressure and
their metabolic components.

Results: As the quartile of serum GGT increased, 3 year
follow-up incidence of the metabolic syndrome was in-
creased. Logistic regression analysis adjusting for sex,
age, and alcohol drinking status showed that the odds
ratio (95% confidence Interval, P-value) of each GGT
quartile was 2.28 (0.58~9.01, P=0.240), 1.53 (0.36~6.66,
P=0.564), 4.56 (1.08~19.32, P=0.040), respectively.
Conclusion: These results showed that the serum GGT
was closely related to the metabolic syndrome. In Korean
adults without the metabolic syndrome, the serum GGT
levels within normal limit were associated with an
increased risk of incident, metabolic syndrome. (J Korean
Acad Fam Med 2008;29:838-843)

Key words: metabolic syndrome, 7 -glutamyltransferase,
incidence
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