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Abstract

This study is performed to estimate the prevalence of metabolic syndrome among male workers and to identify the
relationships with many related factors including anthropometry, hematological index, serum lipid level, dietary-related
behaviors and health-related behaviors. According to the age groups, the 20s are significantly higher in normal and risk
groups than in the metabolic syndrome (MS) group, the 30s are significantly higher in MS group than the other groups.
The levels of AST and 7 -GTP both show significant differences in the order of MS group (30.3+8.8 U/ {, 91.1+40.2 U/ {)
> risk group (25.748.1 U/ ¢, 41.8420.2 U/ {) > normal group (22.8£6.0 U/ L, 26.6£10.7 U/ L ). For the frequency of
breakfast consumption, the response of 'Every day' is significantly higher in MS group than normal and risk groups, but
the response of ‘Not at all’ is significantly higher in normal group than MS and risk groups. The drinking amount is
positively correlated with 7 -GTP in normal group, and it is negatively correlated with the hematocrit level, but it is
positively correlated with the systolic blood pressure in MS group. AST is positively correlated with glucose concentrations
of the MS group. The ALT is positively correlated with waist circumferences and systolic blood pressure in the risk group.
The results of this study show that breakfast frequency, education level, drinking amount, drinking frequency, exercise
frequency, AST, ALT and 7 -GTP levels are all important risk factors of MS. Therefore, it is very important to maintain
a healthy life style for the prevention of MS incidence.
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M 2 A 7t 27) Wil o2 SEste] BelFtuA YA

SHMetabolic syndrome, MS)o| 7 o] A A= Kt Lee MS

SEuEhs A vs ArRE - FAH 7ol Bol AN
AEGZol = BFota ABEY A3 A3 IYELT
o] ABtE I glom, B &3 A3 ALBZ HojS5HA
HEHAS, 189 S 5 AT S AR F
7¥8H= A0 Uth(Seong 5 2004). 0]5 AFL Tt} T
Bol 77 5Aor WSy Ete 4T EFAoR U

2004). &, Aottt Wts Aol v T, oA
AEF, SFuRE 9 18 Fol FRtEol Uehs S5+
L2 WsHAge] A} o] AHLim F 2005). ©]
3 YAEZ 9] 7 dS Reaven GM(1988)2 ¢l&dl A}
de= s aelad, ¥ 18Y, AXNEF 59 HE

AR 1P Aol L o] ettty s, olS
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ATt R EC] E}THL MR e (Ministry of Health &
Welfare 2006), A& 9 7R ol AF38H= 20 o9 &
7] FAAE0] HFAREET AT T A EEC]
198 A =2 Ao WL YtHLee MS 2004). HHHo] &
F9] 7ol 20059 =77 P FE2A Ministry of Health &
Welfare 2006)2} Jung 52002)¢] A7-of|lA S5 A=
T FHETSE T B0 Yl AeE UEHth B
g o] HAYS AT EY 53] ol F5Z St H

E2 52 oHA g dAE vldl AT EAE
AEo] L78) Zoohal stEthIung 5 2002).
o] Fell A A & uie} o] tASS TS oHst] $fsf
Ae &HkE 2S5 A 24, 39 2 7323 &5 F
v A g A S3o] a7 Eoh Maki KC(2004)9] Aol A
= WAETY FHES WF7) A8l Asds, 29, 8F
ZF 37k AAF 2E sfof Stk RStk AE A A
2 AR 2E2AEY 7P £ AR 92 AW S s
A AAR S Z Z7)5ka 9= FA|(Heinemann & Heuchert 1998)
ojn] LEHolA BrES 2007H%E A WY E S ol u}
2W 47 23 Y 13%7} o - A8 REEe 2 AR5elE
ol 64%5 AHA|SE & - ZAAFS| o]0 F WA R WS
H| 52 A5 TH Comier 5 2008). B ARGl A 74 2
Ho= o - AEudes N2 I2AS9 62%7) diAb
57 A A 18, 1A EF, G F A
o= 7HAAL AL m(Won 5 2008), &+ Ao oshH
HE AR93NA A=Y AdS vk Alghso] a8
2 k2 AlEEo| vlE| AEdAEES WEEol 34 o4t
A vetd diAs S A8 8A g dysHA S
o] Q= Ao 2 Hoj ZrkSattar 5 2003) whEhA AL 2
EAEY AEHAELY dE 98 AR o] @
F2 A= BEadS Hofste] anpHor wHshes A
o] W} Fasitta & 4 UZTh

A s A% % ALS o] Eadste] A7 H
QA5 g3t HAPstue FLAQ Byt et E
AP 2RASE Bt GFE 3 A7k 42
g A7t ditkol g A=A Ql o et a4
Uzt A = AT o 9 X =of TR T4 o]
oR| L= YA obF] ATkl gt AEg A7E
2 A 23S AAISHA] ESHAL Sl AAolth kA 2

Ao TRASS o R dASFT A8l A=
o oh2 dukxel B4 AT 9
Ag Foto 2=ASY WS A7
sz} it

Che o

B ATE B9 20 2ReHE Gy 220N ES
HAH20~29A, 30~39A4], 40~49A, 504 o]AhH L= 2010 5¥
RH 797 AEA 2AE AASEC

o HH 35) % ARV FHL DL 4 et MY,
FA% 2% A4, UL 2R

3. AN HE Y et E5H

ZAF PR AP Al AF55787](In Body 3.0, Biospace,
Korea)E ©o|-&3t S43stAon, S43 AZH A= I
83te] A QA4 Body mass index: BMINE 7544009, 3]
&Y 4 dHolEd=RE dg-JdEolEd Bl(waist-hip
circumference ratio: WHR)E AABIATH Y 242 54
2 EAA (STANDBY, W.A Baun CO. Inc, USA)Z ¢S
SHA g ok 23] S & Fdgew ALbsgich

4. SN AMFQt B

oS A7 BHE 94 T AHTHET, BAREEA]
(ADVIA 60, Bayer health care, Germany)= hemoglobin 5%
4 A -8-2H|(hematocrit) & S748FtE U A 42 3,000
rpmof| A ¢F 2087 A4lEelstey B Eeldt ¥ Total-
cholesterol, Triglyceride, Glucose & HDL-cholesterol 9] &&=
224 kit A|2HCholesterol-V, Triglyzyme-V, Glzyme, HDL-C555)
o2 Z£43}% 3, LDL-cholesterol 5=+ Friedewald 5(1972)
of AUHAL olgate] AEeRon, o]F SRR 5
WA SFR)4(AL atherogenic index, Total-C-HDL-C/HDL-C)&
313tk ALT(alanine transaminase) 2 AST(aspartate transaminase)
A2 ADVIA 1650 Autoanalyzer2 A4S 0|83l =4
3} 3 (Bayer, USA), 7-GTP A2 Liquid standard SzaszH
o7 =43} HRoche, Germany).

5. LHAIS == &E

Ao A2 20019 o] =% & National Cholesterol
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Education Program NCEP-ATPINIQ] 7|&o ZA St ZHzHe]
JAETEel gHacde Beeiac 1% Baeeg 74
s l2jEdle) Aol BT ATl Mg FEs}
tt2 22 WHOO| A A|A|St ofxol-e]F ok 7]1&S AL35F9
THWHO 2000). hAHEE2 IRl o] what 93l
57) & 370E RK{3 AS- A ST (Metabolic syndrome, MS),
1274 BT A9 ABRRiK), A B3 gL A9
£ AAFNoma) © 2 Weo] AXSIHO 1 7|EE e
I ok

@O HFuk @2} Ed >90 cn

@ FAAEL: =150 mg/dl

@ U= ATE(HDL): <40 mg/dl

@ FTEA] 3 =110mg/dl

© ek $%7] E=>130 mHg F= 0]$7] Y>85 nnHg

6. SH=N

BE zkEL SPSS 12.0 TR IWL o] gdte] BT} BE
HALE AbEstE o, o 7H) #-9J3F 52 ANOVA Duncan's
multiple range test®} Chi-squareE ARE-3FE 1L, AE 5712
A3+ A| = Pearson' correlation coefficient® £ 314t}

24

20} Y

=<

=l

1. EAL THAIRHS O] Qisol S
24} S AN SHE Table 13} o] AP
B AL D Q22 2007 242 75.0%, 44.7%2 714+
wekar, 300’ 7F 212k 18.8%, 27.7%%2 11 thS +£° 2 e
N A ERES 097} S88%E TPY wekow,

Table 1. General characteristics of the subjects

2EASe) gAEFR AZUY et By AT 977

(Ho

40T 7E B5%E T ThE 202 et 2 k9] £949
7ol Lhek) k(<05

Wg 520 ol E & BTl (2.5%E 71 Bk
IO oAl S U] T06% FH wet 2 7be]
118 Aol A L0l ol 3% -2

Eaiur. 4 @57} AFE qashe NEZ NS AR
L 18t A7} o A B vekel %A
Hoz geldt ool vk 2& Uehl, BAE shast
£ 5eo] 9T Fol Yol hHFES shul, F9lol4 A
FHo A8, A, AR AT AT A= 5
LYz 925l7] giel Aoz AwET QrkPak S 2006).
TR WAL 2 79 $HS ol glglot YRH
FZL 19 wgbo] 22k 50.0%, 36.2% M merom,
ST RS 1] 47.1%2 71 dgred, ol 2
W57t Bess AEFRel S8 £k ¢ Kin

£0009)9] ®ek= Aolgt ATE eyl

fr

2.}l ¥ MAXT

ZAF AAIS 0] HF AALS 1724459 cno]low F 7+
o] F9AQl ztol= gl out ATl vlsl AT L Ak
FFao] g 2A e Tti(Table 2). 2AF A= 3
o+ AFL 69.749.9 kgo] QAL PYAFEZ AL FL 77.1+11.1 kg
2 ZAH65.5£5.9 kg)dt 1 T(68.5£9.4 kg)oll vl 5-2]4]
o2 EA Yelgthp<01). BMIZ} WHRE thALSS<-o]
25.8+3.1 ke/nt, 0.9+0.052 AAFZ(22.5+1.6 ke/nt, 0.8+0.03)2}
13 F(22.942.8 ke/nr', 0.8+005)0] B]3)] G-olFoZ =4 1}

Normal Risk MS Total Fovalue
(n=16) (n=47) (n=17) (n=80)
20~29 12(75.0)Y 21(44.7) 3(17.6) 36(45.0)
Age 30~39 3(18.8) 13(27.7) 10(58.8) 26(32.5) 16776+
(years) 40~49 1( 6.3) 7(14.9) 4(23.5) 12(15.0) (.010)
>50 0( .0) 6(12.8) 0( .0) 6( 7.5)
. <Middle school 2(12.5) 7(14.9) 0( .0) 9(11.3)
iiifa“o“ High school 10(62.5) 19(40.4) 5(29.4) 34(42.5) 28&;‘;0#;**
>College 4(25.0) 21(44.7) 12(70.6) 37(46.3)
<1 8(50.0) 17(36.2) 3(17.6) 28(35.0)
Working ~ 2~4 5(31.3) 15(31.9) 8(47.1) 28(35.0) 6.284
(years) 5~9 2(12.5) 3( 6.4) 2(11.8) 7( 8.8) (:392)
>10 1( 63) 12(25.5) 4(23.5) 17(21.3)

D N(%), ? *p<.05, ***p<001
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Table 2. Anthropometric variables of the subjects

Normal Risk MS Total Fovalue

(n=16) (n=47) (n=17) (1=80) va

Height (cm) 170.6+5.4" 172.9+6.3 172.545.1 172.445.9 ('zgg)
7.515%+9

Weight (kg) 65.5+5.9 68.549.4 77.1%:11.1 69.749.9 Lo01)
R a @ b 8.907+**

BMI (kg/m’) 22.5%1.6 22.942.8 25.8%43.1 234429 (000)
*

WHR? 0.8%£0.0 0.8%+0.1 0.9°+0.1 0.9+0.1 4643
(.012)
o . b . 7.255%%
Waist circumference 76.1°+4.1 78.8°£7.2 86.7°16.7 80.746.0 (001)

Y Meantstandard deviation, 2 BMI: body mass index, 3 WHR: waist/hip circumference ratio, 9 *p<.05, **p<01, ***p<001

et = A9olls AR F2(86.746. cm>913
TH(78.8+7.2 cmy>AAFHT6.124.1 cm) 208 QoA OB =7
UFERETHp<.01).

3. HoEE X%, BHXT, ZEg O

Table 30 VR v} Zro] 3 ALT(Alanine amino transa-
minase)?] T+t UARSEE 0] 31.3+14.0 U/ 0 2 A
(19247.6 U/ 0) 2 93 7422.8£12.5 U/ 0)o]] H]3) G070
Z =4 YeE o™, AST(Aspartic acid transaminase) & E+=

=

Table 3. Biochemical indices of the subjects

YAFZEZ (303488 U/ 0 >R 2(25.748.1 U/ L )>HAMZ
(228560 U/ £) =22 =T}, 7 -GTP(Gamma-glutamyl trans-
peptidase)?] FE= AST kot UR7IA2 A S2
(91.1240.2 U/ £ )>2] (41,8202 U/ 0 )>AAFH26.6+10.7 U/
L) =02 A yegon, fddS A4 Lenl B,
NS TS BT 34 HER 2 b0l 2 Aolg B
Stk 2310 24 thAES] WA AST 9 ALTS) B2 5
T= 261482 U/ L, 23.9+12.6 U/ L 24 25 AAF H9J(5~38
U/ L, 8~41 U/ 0)o]] &3t 2L, v-GTPY H# Bt 53.2+

Normal Risk MS Total Fovalue

(n=16) (n=47) (=17) (n=80)
Hemoglobin (g/df) 46.5+2.4Y 458433 452431 45.843.1 0.672(.514)
Hematocrit (%) 15.0£1.0 15.0£0.9 14.6+1.4 14.9+1.0 0.736(.482)
AST (Unit/ £ )? 22.8%46.0 25.7%48.1 30.3%+8.8 26.148.2 3.756*19(.027)
ALT (Unit/ ¢)” 19.2%47.6 22.8%+12.5 31.3%14.0 23.9+12.6 4.562*%(.013)
7 -GTP (Unit/ £)? 26.6+10.7 41.8°+20.2 91.1%4+40.2 53.2430.9 9.152*%+%(,000)
Total-cholesterol (mg/df) 196.6+30.0 198.9+33.0 184.7+29.4 195.4+31.8 1.266(.288)
Triglyceride (mg/de) 82.8%+33.8 186.9°£134.3 242.5%114.8 177.9+£127.2 7.978**(.001)
LDL-cholesterol® (mg/d¥) 117.6£25.6 100.6£30.2 99.1+28 .4 103.7£29.5 2.327(.104)
HDL-cholesterol® (mg/de) 62.4°+16.6 56.2%+14.5 45.9%14.0 55.3£15.6 5.260%%(.007)
AT 2.2°40.7 2.7°41.0 3.5%1.2 2.8+1.1 5.083**(.008)
Glucose 84.7%+16.9 111.3%37.0 142.3°+53.7 112.6+42.2 9.293%*%(,000)
SBP (mmHg)® 116.8+7.0 123.5%+9.8 132.9°+6.3 124.1+10.0 14.364**%(.000)
DBP (mmHg)” 75.045.1 79.1%7.1 85.0%+8.2 79.5+7.7 8.456*+*(.000)

Y Meantstandard deviation, 2 AST: aspartic acid transaminase, 9 ALT: alanine amino transaminase,

4

7 -GTP: gamma-glutamyl transpeptidase, > LDL: low density lipoprotein, ©® HDL: high density lipoprotein,

" Al antherogenic index, (total-C-HDL-C)/HDL-C, ® SBP: systolic blood pressure, ® DBP: diastolic blood pressure,

19 #p< 05, **p<.01, **¥p<.001
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309 U/t 2 B4 W91(0-34 U/ Rt FA A Yeph &
B EAE R A4 8F A R BT wE=
AR FH(242.55114.8 mg/dl, 142.3£53.7 mg/dl)>$17H(186.9+
1343 mg/dl, 111.3437.0 mg/d0)>7AF(82.8+33.8 mg/d(, 84.7+16.9
mg/dl) =02 Fob ARSI A AP BarF =7
Uebd o sH7Es A =S Uetdle SH8 A ~AD
£ ARSFEEo] 354122 HARE2.240.7) 7 HHF2.7£1.0)
of wla o402 A Uedthp<o01). WhHel HDL-g# A
BlE FEt AR So] 45.9414.0 ngdi2 AH(62.4£16.6
mg/dl) W $(56.2£14.5 mg/dl)ol] vlE] FolH oz Wi
WA w2 AlZF 919 211 3.0 o] o] 2 (Kammel 5
1991) AEHA 2| oS flsid= 28 ot 2a g
ACE AL Es ANMEYE £57] Y2 AT
(132.9+6.3 muHg)>$|&7(123.59.8 miHg)>"JA7(116.8+7.0 mn
Hp) =02 foHo= w7 Yeyton, oj¢r] B2 o
A FFo] 85.0482 mHgR AAFT(75.0+5.1 mHg)¥} )
Hw(79.147.0 mHg) R ot FoH O 2 7 Yepdth

AL IS AET B FEofAl= Table 49} o]
O A} Slrof ARt F-21 2 2l ApolE BT oF A 31
e A2 58.8%7F v oFAAE st BT
37.5%7}F oFAANE A 1A ge AeE A 13
U] A A FH HEE 7 7H FoF A Aol AL, =
AL AE L] Bt 56.3%7F < 1-23] H=th Al stgon,
19 A9 vhX= 314 B3 7 7H9] F-9 3l o7}k §lL,
ZA RS B 40.0%7F 1Y 132 Sstach

Table 4. Dietary-related behaviors of the subjects

22A5Y hAEFEY A7

AY ezl BAY 4T 979

AFE T 524 Aot Rl AFe = ol w32 oY
) W7} om Alojafol uldlg @ A2l e4 2 (Phyto-
chemicals)o] F-5-sto] HEWAS HEF, G HFS
92 537 ok & A dti(Ibiebele 5 2007). Tom S
(2007)2] AFAAE Ale] Aol e PAZETRE 9
A=E AuE A3, AE AF vhAA] g2 A5l Ad=
£ 10082 7S o 317 14343 5~87F vpAl= B9 9
HEE 217} 084, 0.880] AT, 315 82k o]4F BRAE H9-9)

A== 1.0602 YEGTH

2} AR A7 B 2AF Ak Table A A4
o o} o] Y=L 41X W=t HAE £F NEA F
219] §r2121Q) ol 2 ehfeieh. 42 M MEL B4
23} APTAAE T 3487} 212k 50.0%, 404%z 713
B uhEe] S TR Aol T 58] o4 o] 647%
2 7P gol ol AgR A9 244 T2AE By A7
(Kim 5 2009)8} A1 3ol 9o ™, 48 A% wpAL o]
£ YolHE AT 2 RASFEE 7 £ Hol
7 glglont 7HE nhAls gl SlelAs BARZel tiAE
2] Hs) FYHOR ¥ ek Lee MSQ004) AT
S e 2ol B Mtk BT HHFNA T 200 g 1
BPe SRl 532% b BT, T 200399 ¢ B4
o] 3T 7P IO, F 400 g oIS PAFFE
ol 64.8% 714 akth. ol Oh 5(2009)9] AFNA o
2] A9 AP SFE 5T 22 ol5te] SFE skl
T, e BT 2% 2ate] 3R AL v, P

Normal Risk MS Total Fovalue
(n=16) (n=47) (n=17) (n=80)
Everyday 5(31.3)" 17(36.2) 10(58.8) 32(40.0)
Frequency of ~ 3~5/week 2(12.5) 14(29.8) 3(17.6) 19(23.8) 10.442%
breakfast 1~2/week 3(18.8) 10(21.3) 1( 5.9) 14(17.5) (.048)
None 6(37.5) 6(12.8) 3(17.6) 15(18.8)
Everyday 3(18.8) 5(10.6) 2(11.8) 10(12.5)
Frequency of ~ 3~5/week 4(25.0) 7(14.9) 2(11.8) 13(16.3) 3.429
fruit intake 1~2/week 7(43.8) 29(61.7) 9(52.9) 45(56.3) (.753)
None 2(12.5) 6(12.8) 4(23.5) 12(15.0)
>4 3(18.8) 5(10.6) 4(23.5) 12(15.0)
Coffee 2-3 4(25.0) 13(27.7) 5(29.4) 22(27.5) 4.843
intake
(times/day) 1 8(50.0) 20(42.6) 4(23.5) 32(40.0) (:564)
None 1(6.3) 9(19.1) 4(23.5) 14(17.5)

D N(%), 2 *p<.05
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Table 5. Health-related behaviors of the subjects
Normal Risk MS Total Fovalue
(n=16) (n=47) (n=17) (1=80) “va
1~2/week 5(31.3)Y 12(25.5) 1( 5.9) 18(22.5) )
Drinking 11.707*
Frequency 3~4/week 8(50.0) 19(40.4) 5(29.4) 32(40.0) 0.049)
> 5/week 3(18.8) 16(34.0) 11(64.7) 30(37.5)
Amount of <200 5(31.3) 25(53.2) 3(17.6) 33(41.2)

%
drinking 200~399 6(37.5) 9(19.1) 3(17.6) 18(22.5) 1((0)'3:2)
(g/week) >400 531.3) 13(27.7) 11(64.7) 29(36.2) ’

<1/4 1( 6.3) 3( 6.4) 0( 0.0) 4 5.0)
Amount of 4 1 0( 0.0) 5(10.6) 5(29.4) 10(12.5) 10.462
smoking
(pack/day) 1/2~1 5(31.3) 22(46.8) 7(41.2) 34(42.5) (0.106)
>1 10(62.5) 17(36.2) 5(29.4) 32(40.0)
1~2/week 4(25.0) 27(57.4) 10(58.8) 41(51.3)
Exercise 3~4/week 4(25.0) 2( 4.3) 1( 5.9) 7( 8.8) 10.729%
frequency >5/week 7(43.8) 17(36.2) 6(35.3) 30(37.5) (0.049)
Everyday 1( 6.3) 1( 2.1) 0( 0.0) 2( 2.5)
4~5 3(18.8) 11(23.4) 3(17.6) 17(21.3)
Sleeping 3.809
(hours/day) 6~7 9(56.3) 32(68.1) 10(58.8) 51(63.8) (433)
>8 4(25.0) 4( 8.5) 4(23.5) 12(15.0)

D N(%), 2 *p<.05

A= HAs &

SR A09%E 1 BT, RAEFLZAA

= B3] 549%= 7P EA vEht & A9 fARE 2

€ B3tk % WEs F 129 ge oHES AT
0] 58.8%= 713+ l;;‘,{);&ll] 2= 3-43], ‘2 53] o]AF W ‘uj]
dolgts SHES B0l A4 25.0%, 43.8%, 6.3%= 7}
% Eob Aol tAE ol HlE| &% Rl=7t foF e
2 5L AoZ YT

2F} AISISHE X4 L SHoknjo| AMRITIA|
o 9 Fhao] AA|(Table 6)= 74
QA Aol & O}Q—’T—% Hemoglobin ¥E= §9]4
O 7 F9rOH(p<.05) HDL-ZH A g & gt LDL-ZH &
Eﬂ%s“‘] H|(LDL-C/HDL-C)%} Al= 23 02 &3 thp<.05).
AT Bolls d™o] gobd4E Hemoglobin 5=
fogem ystour B SEL %A Uehdthp<05). 9
AT A0l o= A7 o] WolA 4= Hemoglobin 5=
= FYHLe g 2o (p<0l) y-GTP 5%k, LDL-Z Y 2 H|
£ 7% ¥4 £57] 42 = vetth wEta 24 A
AZolAl o] oY FHTAE AT EH A o] Wold
42 Hemoglobin 5% % hematocritx|= ZFAstF oL} ¢
-GTP, LDL-Z|2HE ¥ 89 5%, 57| - o|&7] E

2 Z7hesc

(]

(p<.05). Nam 5(2007)£] 6?01]/\15 ‘4%*—4 24%*% v’“ A
4, HDL-Z| 28 &, @9 % 7-GTP $=¢} BMI, ¢ 53
FAQ g FBRBAE HET A S B3 S
o o5t} ALTS} 7-GTP 59 7+ A #7F 52 4 e

WARS T2 7 A Fohe] sl Z-H AR BAE 2L 9
2] Fo) 93 7t B Abgo] HAEZZI} Aol 3l
© AdA = BEEHA GFrhal BRustgeiNam 5 2007). 7 -
GTP s WFsHAY HEFT 59 A8dd] of
gt a3t AAUAE 2HEshe G, =3 wnk W uE
Y= ot FHRAE 7HIgE IS5 Ath(lee DH

X

X

S 2003; Lee MY 5 2004; Lim JS 5 2004).
7. 8% YIS, 25 HITo} MEaE X+ U Eetnol
Atz

5 wze} AsstE X4 9 BIThe] A Table 7)
£ o3 WETl B4R AUPOINL AST 2 & 29 4|
2 7t GYHOR BI(p<05), FEROIAE ALT(R<05)
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Table 6. Correlation between age, drinking amount and biochemical data, blood pressure in the subjects

Age Drinking amount

Normal Risk MS Normal Risk MS

(n=16) (n=47) (n=17) (n=16) (n=47) (n=17)
Hemoglobin (g/d() —.510%" —.307* —.666** 244 —.159 —.254
Hematocrit (%) —.298 —272 — 257 086 —.161 — 569%
AST (Unit/ £) —.348 148 266 207 259 283
ALT (Unit/ ¢ )” —.191 143 —.117 233 226 —.054
7-GTP (Unit/ £)* —217 179 543% 530% 178 337
Total-cholesterol (mg/dl) .309 171 —.395 257 .053 —.346
Triglyceride (mg/d) 477 081 —212 —.163 099 114
LDL-cholesterol” (mg/de) 439 —.201 571% 179 —216 —.160
HDL-cholesterol® (mg/d() —312 067 380 256 —.073 —.188
LDL-C/HDL-C? 537* —.187 — 391 —.166 —.156 081
AIY .606* 049 —.349 —214 070 184
Glucose —.049 315% 187 .140 021 321
SBP (mmHg)” —.289 220 632%% —.267 015 .565%
DBP (mmHg)® —.182 253 346 —.150 —.026 376

D AST: aspartic acid transaminase, 2 ALT: alanine amino transaminase, > 7 -GTP: gamma-glutamyl transpeptidase,

4 LDL: low density lipoprotein, > HDL: high density lipoprotein, ® Al: antherogenic index, (total-C-HDL-C)/HDL-C,
' SBP: systolic blood pressure, ® DBP: diastolic blood pressure, ¥ *p<.05, **p<.01

Table 7. Correlation between drinking frequency, exercise frequency and biochemical data, blood pressure in the subjects

Drinking frequency Exercise frequency

Normal Risk MS Normal Risk MS

(n=16) (n=47) (=17) (n=16) (n=47) (0=17)
Hemoglobin (g/dX) 395 —.011 —.384 —.163 —.014 501#)
Hematocrit (%) 334 —.001 —.047 — 204 —.050 —.131
AST (Unit/ £ ) 622% 215 —.111 —.029 —.005 476
ALT (Unit/ ¢ )? 345 360* 287 —.062 —.066 365
7-GTP (Unit/ £)* 134 472k —.014 173 002 404
Total-cholesterol (mg/dl) .543%* .076 .047 —.072 —.009 —.090
Triglyceride (mg/dl) —.102 194 —.130 250 —.010 —.397
LDL-cholesterol4) (mg/df) 454 —215 —.065 —314 —.098 —.170
HDL-cholesterol5) (mg/dl) 324 293%* 578* 252 —.020 362
LDL-C/HDL-C? 017 —.292% —.382 — 404 —.004 —.189
AI° —.055 —.161 — 481 —322 067 — 316
Glucose —.121 —.076 —.161 031 163 225
SBP (mmHg)” —.196 017 264 312 057 — 735
DBP (mmHg)® —.134 —.069 512% 221 —.010 — 700%*

¥y -GTP: gamma-glutamyl transpeptidase,

D AST: aspartic acid transaminase, 2 ALT: alanine amino transaminase,
Y LDL: low density lipoprotein, > HDL: high density lipoprotein, ® Al: antherogenic index, (total-C-HDL-C)/HDL-C,

7' SBP: systolic blood pressure, ® DBP: diastolic blood pressure, ? *p<.05, **p<.01



982 XY - 7t - 143 gh= 4] E- 4 ¥3tE A
2 7 .GTP =<0 GoFo s =0 h&tﬂ LDL-C/HDL-C 7-GTP T=7t 225 SAAEP<05), €9 F=(@p<01),

Hl(p< 05y R3ted, gzl 74
<5 HDL-Z2H E 5k, °o|e7] %
B A
HlE AL TxEAA ded AF S
oyt tiAs e FaL T S FEE
3B A5AA AEBRARY JFL F/MING
HHLee 5 1998). AT Bfole &5 W=7t
24E Hemoglobin = (Ao 2 =4 YEdp< .05)
J“ﬂ +%7) 2 olgky] Fere v dehkp<0l) AEF
ol A FHH £Fo] BY Fao] e Fa JBL
©2 Helth 25 VHY TR BLL B3tA]
013 AL MAAA 8 =2 724D 3}
RA(Siedell 5 1991), Bzt G4 22AEQU FAox=
AAHQ EFol dAFZol 78 2A 9= viAE <
Z2kal 3FHTHChoi ES 2006). _'lELT_’ Lakka & Salonen(1992)
AT AT FAES AL HAS AlHEEo] HDL-
EULHE $EE &0l F4X lél# LDL-Z2HE &
EE Wro AT T 38 tash BA4o] Aot

o
H

2

Tz

0

1= =

0|

O

o

ol

1L o

=
3T

r—l.l

ol
_

o l‘lr o,
2,

9._EL

st
8. AST, ALT, 7-GTP =2} [HIAIEER 98 24219
AREFEEA|

AST, ALT, 7-GTP %o} thAl=E L 93 @ 20k0] A

TBAE Table 83} 2ok YARS T2 A= AST F=7t
ESTE @9 527 FAF 0 R ERon(p<05), HEEY

AoE ALT =71 2255 JgEYEp<0)g =57
FeAdp<05)0] FHoZ Eon, A RSN FLeol=
ALT 5271 £84F 3259 571 2 o|¢y] Fetol
FA o2 FA Yebdthp<0l). fETolAE & %
$%7] @4 AT EEIAE @9 = F93%
o] AATAE e 283 A dRESQ] FSele

BN (p<0D), $271(p<01) % 0|%7] B(p<05)°] ot
7-GTP BEE JAEFE FHAR} BAXo] e B&
Ao Uepirt ol YAEEE 1904 3 HDL-Z8 2

BB AT FHAY, BY FE, w2 o] 7-
GTP 520t $o12Q) o] JRBAS Yehjlets AT
(Mun 5 2007)8F $A18H 23S ey gk

24

OOk 24

al
i |

==

&2 ATE 94 22AEY s &
3, A $let g%‘f’-}d XIT, A&t ﬁ
742 25T
HEA Q1 A2 A2 7%4 L 143‘%% ‘20nH 7} =
< W, Aol 307 7P EA UEbg T
A ALTY] 5=t tHAL—TiLiL(31 3£14.0 U/ 0)o] BAE
(192+7.6 U/ 0) 2 $]33(22.8+12.5 U/ £)o] ]3] G020
2 =7 veiten, AST(p<05) % y-GTP 5=(p<001):= o
AEZZF(30348.8 U/ L, 91.1+40.2 U/ £) > ] 425.748.1
U/ 0, 4184202 U/ 0) > AAFE22.8£6.0 U/ L, 26.6+10.7 U/
L) &2 w4 Yepgth

57] B2 AR F(132.946.3 muHg)>H f(123.5+
9.8 mnHg)>3AH1(116.8+7.0 mHg) 4202 =7 Uehgton,
o|¢t7] e HAE T o] HAFT(75.045.1 mHg)} 9
HH(79.147.1 mHg) R}t &4 Yehgth 83 S4AE 4 &
o Erl gJAREEILH242.55114.8 mg/dl, 1423+ 53.7 mg/dl)>
913 7(186.9+134.3 mg/dl, 111.3£37.0 mg/dl)>Z A (82.8+33.8
mg/dl, 84.7416.9 mg/dl) £ 2 =A Jephgon, SuAs|
S AR TT(3.5+1.2)0] BAFH2.240.7)T} 9142 7+1.0)
of vla] A Uehd vt HDL-Z2YAHE S5t iES
4594140 mg/dho] BAF624+ 166 mgdl) D L
(56.2+14.5 mg/de)ol| B]8] 2kch.

k:

._,
1__1_

Table 8. Correlation between AST, ALT, 7 -GTP and MS risk factors in the subjects

AST ALT 7 -GTP
Normal Risk MS Normal Risk MS Normal Risk MS
(n=16) (n=47) (n=17) (n=16) (n=47) (n=17) (n=16) (n=47) (n=17)
Triglyceride (mg/d{) — 266 032 .000 —.121 201 —.120 —271 211 207
HDL-cholesterol (mg/dl) 379 —.103 —.177 403 —.028 031 235 —.016 —.150
Glucose —.046 —.087 .558%) 018 —.014 —.025 —.048 117 754k
SBP (mmHg) —.180 105 416 —.196 315% 186 —216 366* 214
DBP (mmHg) —.148 051 323 —.170 229 482 - 317 279 .005
Waist circumference —.275 178 —.196 —.381 408** 263 —.366 334% .080

D #p<05, *#p<.01
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