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Syndrome in the Non Alcoholic Health Screen Examinees
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Abstract

Background: Nonalcoholic fatty liver disease (NAFLD) is liver disease characterized by diffuse fatty infilteration and
inflammation. NAFLD 1is closely related with metabolic syndrome such as diabetes, obesity, hyperlipidemia, and
hypertension, Definitive diagnosis of NAFLD still requires a liver biopsy. So, it 1s difficult to diagnosis of NAFLD in
the health screen examinees. The aim of this was to assess the association fatty liver diagnosed by ultrasonography and
components and parameters of metabolic syndrome in the non-alcoholic health screen examinees,

Methods: A total of 3.829 health screen examinees (1,985 men, 1,844 women) who participated in health screening
at health promotion center in Kosin Medical Center from March, 1997 to December, 2003 were enrolled in this study.
All participants was no evidence of viral hepatitis and alcohol abuse. The examinees were divided two group, fatty liver
and nonfatty liver group and the clinical, biochemical and metabolic parameters analyzed by multiple regression and
logistic methods.

Results: Almost of all variables (age, weight, blood pressure, body mass index (BMI), waist circumference (WC), total
cholesterol, triglyceride, fasting blood glucose, gamma glutamyltransferase ( ¥y GTP)) except high density lipoprotein
(HDL) cholesterol were significantly high in the fatty liver group than nonfatty liver group (p,0.05). There was a
significant positive correlation between WC and weight, blood pressure, BMI, total cholesterol, triglyceride (p<0.01).
The age adjusted odds ratio between WC and fatty liver was 1.614 in men and 2.906 in women (p<0.01). As subjects
were grouped according to their number of components metabolic syndrome, the development of fatty liver was
increased according to the numbers of components of metabolic syndrome (p<0.05). y GTP was a significant posttive
correlation with WC, weight, blood pressure, BMI, total cholesterol, triglyceride (p<0.01). When subjects were grouped
according to the y GTP level, group I (<20 U/L) and group II (20 U/L~40 U/L) and group III (>40 U/L). Significant
differences was notice in almost of all variables (weight, blood pressure, BMI, WC, total cholesterol, triglyceride, fasting
blood glucose) among each group (p<0.000).

Conclusion: These results suggested that fatty liver in non alcobolic health examinees is closely associated with metabolic
syndrome and number of components of metabolic syndrome., Among the metabolic parameters, the author noticed that

¥ GTP is not a marker of alcoho! induced liver disease but may also a independent and reliable marker of metabolic
syndrome,

Key words : Fatty liver, Metabolic syndrome, Non alcoholic liver disease, Gamma glutamyltransferase
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1. thdars] A 2 A3ErE 54

AF AR 3,8299 (W) AR 2,327, AP
1,502)2] FFEH L 49.66+16.734(H] ]am;l 47.15
+16.83A, k7t 53.55+15. 73N, BaAF
63.44+11.15 k(IR W7 60.73+10.12 kg, AWZHE
6765+11.31 kg), B s Ed = 82.48+9.80 cm(H} A
W}7hE 79.61 £8.98 cm, AWZHE 86.94£9.35 c) 2 A

ROl frolskAl SR THTablel)(p<0.05). T34
aF ZEEY a4t S99} AR FE 7 A AA =%
oiv}, HDL Fdl&HEL 8BRS 50.87113.64
me/dL, AH7FE 460311295 mg/dLE B X HhFol) A
=0t ZHEAAE 52 B vlolH A TFHEA 59
7HAZEE A Qsle] o] BAdgAC TR A

GTP, AST, ALTE AHEZFEANA &l HA %‘i’b‘/}

(p<0.05)(Table 1).
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H) X972 1250241587 mmHg, AB¥7HE 13081+
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S-9)5}A =¢th. ¥ GTP, AST, ALTS 9] 7184 % A4
7FEoll A = oH(p<0.05)(Table 2).

ARANME AF, FH7|8Y, FIHZHE, TR
v TR yGTP, AST, ALTSE A W72 A -§-2) 3}
Al =UTHp<0.05)(Table 2).

Table 1. Clinical characteristics of study population

- .. a [Ap—— - . - . ey = == ——a - . —- E_E EEL A EmU ELEI o W FEFIW TEmT-sc == == om=m =2 o= = T m -l EJdamEmaimEam a2

Variable Non-Fatty liver

Fatty liver Total
(n=2327) (n=1502) (n=3829)
AGE (years)* 471511688 53.55x15.73 49,66+ 16.72
Height (cm) 163.45+£9.72 163.961+9.09 163.651£9.48
Weight (kg)* 60.73£10.12 67.65£11.31  63.44% 11.15
SBP (mmHg)* 123.32£17.69 130.79+£19.01 12626+ 18.57
DBP (mmHg)* 75.84 1 20.35 80.40+1148 81,221 10.86
BMI (kg/nf) 23.88 £3.02 23,3037 23.601+3.26
WC (cm)* 79.61 +£8.98 86.94 +0.35 82.48 £9.80
HC (cm)* 03.92:4+35.94 93.60+15.33 03.77111.46

T-chol (mg/dL)* 186.45+37.06  200.83%37.75 192.09£37.98
TG (mg/dL)* 107.22£6289 156,32 10089 12647 £83.48
HDL (mg/dL)* 50.74£12.94 47221 13.75 4731+ 14.26
LDL (mg/dL)* 122,91 £33.44 12291 £35.71 122.08£36.43
FBG (mg/dL)* 96.13£20.39  102.43+20.33 98.60 1 24.43
Uric acid (mg/dL)* 5.136%1.38 2.6912.20 335177
Hb (g/dL)* 13,604 1.514 14,10 1.50 13.80£1.53
y GTP (u/L)* 29.131£30.73 42.63152.46 344245133
AST (U/L)* 23.8319.25 28.21 £ 13.00 25,55t 1111
ALT (TU/L)¥ 222211319  32.64x21.55 26.30£17.71

Values are mean tstandard deviation. Abbreviations are. SBP,
Systolic blood pressure; DBP, Diastolic blood pressure; BMI,
Body mass index; WC, Waist circumference; HC, Hip
circamference; WHR, Waist and hip ratio; T-Chol, Total
cholesterol; TG, Triglyceride; HDL, High density lipoprotein
cholesterol; LDL, Low density lipoprotein cholesterol, FBG,
Fasting blood glucose; Hb, Hemoglobin; y GTP, Gamma
glutamyltransferase; AST, Aspartate aminotransferase; ALT,
Alanine aminotransferase.

* P<0.05 non-fatty liver group vs fatty liver group

3, AAFOlA AR EEZHY] A3aA

AREEZ9] FAYA ¥ AR RS 72 AaaA|
2 2AM3% A3 £ g ARA AZFA S s E
(r=0.817, p<0.01), WHR(r=0.541, p<0.01), &&7]8 <,
EEZY2EE, ST £ g ¥HABAE A

N sk o] #)dt sterx] A2l 13, 2006

O} HDL 8|28 &(r=-0.276, p<0.01) = 22 A3
AAE gt FHEEdE WHR, 57183 (r=0.399,
p<0.01), ©)1&718Y (1=0.284, p<0.01), FZFY2H|E,
ZAAWH(r=0.402, p<001) &3 ¥ A4AAAE R
o1} HDL Z# 2H E(r=-0.326 , p<O0)#+= <9 4
HHAE By YA AR EEE A3 e
gk g FHBAE B HTable 3).

Table 2. Differences of the metabolic parameters in both
sexes

O S E N T T e e s B B TS

Men Women

Non-fatty liver Fatty liver Non-fatty liver Fatty liver
(n=1121}  (n=864) (n=1206) (n=638)

e —— . B —_ .

AGE (vears) 473111675 S5281+1562% 4700+17.00 54.56%15.83"
Height (cm) 17011643 169812630 157264802 15604+566°
Weight (ke)  66.18+9.38 7292+1023% 5566799 60.51%841"
SBP (mmHg) 1250241587 130.81+1703* 121.74+1909 1307612141
DBP (amHe)  7696£1038 81.10+£1057% 7479+2640 79.46+12.447
BMI (kg/nt) 2844276 2523x279¢  224613.17 2488 +347"

WC (cm) QD A4+760 89.11+784* 76984936 8398410377
HC (cm) 0279+560 9540+595% 92504599 95.71424.64"
WHR 088+061  093+063* 0834083  088+0.09"

T-chol (mg/dL) 18621 £34.70 201.39+35.56* 186.67+39.14 200.08+40.55
TG (mg/dL) 1159616772 168061 109.52% 99.10£56.90 140418539
HDL (mg/dL) 48.78+1359 424+12.56% 528111339 484411307
LDL (mg/dl) 114.23+3320 123.53£3361% 1140343589 1235443701
FBG (mg/dL) 974642135 103.76£3042* 94.89+19.40 100.64+27.707
Uric acid (mg/dL) S99+125 6413£249% 4331095 47121177
Hb (g/dL) 14694112 1497+1102 12594106 1292£1.09
yGTP (/L) 414646812 5603+6153% 17661952 244742795
AST (IULL)  2583£1077 3067£1426* 2198+7.19 248941018
ALT (IUL)  2608+1470 3863+2348* 186311038 24.53%15.267

——— R ... = J— f ' "= " 4 ="mmE i om "r e ewT—cE—————

Values are mean tstandard deviation. Abbreviations are: SBP,
Systolic blood pressure; DBP, Diastolic blood pressure; BMI,
Body mass index; WC, Waist circumference; HC, Hip
circumference; WHR, Waist and hip ratio; T-Chol, Total
cholesterol; TG, Triglyceride; HDL, High density lipoprotein
cholesterol; LDL, Low density lipoprotein cholesterol; FBG,
Fasting blood glucose; Hb, Hemoglobin; 7 GTP, Gamma
glutamyltransferase; AST, Aspartate aminotransferase; ALT,
Alanine amunotransferase.

* 5<0.05 non-fatty liver vs fatty liver in men, ' P<0.05
non-fatty liver vs fatty liver in women
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Table 3. Ccorrelation coefficients among metabolic parameters

— ——— == W RSN

TG

—— — T T B B Bk i e 1

ARG AW AEEZTe) ABA

FBG

y GTP

Variables WC WHR SBP DBP T-chol HDL, LDL

BMI 08177 0541 03437 02487 03127 02167 03377 02847 0.136" 0.124"
WC 1 08267 03997 0.2847 03457 03267 04027 03097 0.2077 02107
WHR 08267 1 03997 02737 0326°  -02787 03677 0286" 0.246" 02307
SRP 03997 ! 0.5757 0232 01107 o246" 01777 017" 0.1327
DRP 02847 02787 0575 1 01837 00587 01817 01347 0.1127 0.1077
T-chol 03457 03267 02327 01837 1 00597 03427 08977 0.1537 0.1317
HDL 03267 027187 -01107  -0587 00597 1 03%"  -0.135" 0.104" 0.017*

TG 03997 03677 0246 0.1817 03427 039" | 0.048" 0.1737 02341
LDL 03097 02867 01777 0.1347 08977 -0.1357 00487 1 0.1247 0.024*
FBG 02077 02467 o1’ 0.112° 0.1537 014" 01737 01247 1 0.109"

¥ GTP 02107 02307 01327 0.1077 01317 0017 02347 01247

0.109 1

—_—_— r ETEEm A M A — . —

[ ¥ . - ————

— L3 T T i S —_— - . - . aama

Abbreviations are: SBP, Systolic blood pressure; DBP, Diastolic blood pressure; BMI, Body mass index; WC, Waist circumference;
WHR, Waist and hip ratio; T-Chol, Total cholesterol; TG, Triglyceride; HDL., High density lipoprotein cholesterol; LDL, Low
density lipoprotein cholesterol; FBG, Fasting blood glucose; y GTP, Gamma glutamyltransferase. * p<0.05, T p<0.01

Table 4. Correlation coefficients among metabolic parameters in men with fatty liver

—— R B L. i o m s M e e e ey = e SRUEL m mm rm e e e e e r s m o e MR e ey W W ERLEE e b smmmem e ot e e m o iy =TT T T R e e e e s e W E——— - - r—— fm—— == .. - e ——— — = ——

LDL

Variables WC WHR SBP DBP T-chol L TG FBG y GTP
BMI 0.755" 0.336" 01057 01697 0.1507  -0248" 024" 01057 00077 -0015T
WC 1 07117 0.1557 0.195" 0.1507 02787 02537 01077 0082 00287
WHR 0.711° ] 0.213" 0.218° 0.1007  -01707 01577 0076 01757 0.070*
SBP 0.155" 02137 1 0.825" 0.029 0.003 01317 0055 00797 0098"
DBP 0.195" 0.218" 0.825" 1 0.059 0.004 01737 0052 00957 0104"
T-chol 0.159" 0.109" 0.029 0.059 1 0079* 033" 08107 0053 0116
HDL 0.2787 0.170" 0.003 0.004 0.079* 1 03367 -0078*  -0076* 0235
TG 0.253" 0.157" 0.131" 01737 03367 03257 1 01757 01007 01877
LDL 0.1077 0.076* -0.055 -0.052 0.8107 0078% 01757 1 0013  -0.087*
FBG 0.082* 0.175" 0079" 00957 0053 0076 01097 0013 1 0.070*
0.104" 0070% 1

y GTP 0.028 0.070* 0.008" 0.116" 02357 01877 -0087*

i p—— et = tmm e ——g——r 7 & 1E o — i —— — - .- [I—

" s ————— — —— . ——er —_— —— AE L Aum A —— T — —mm Em- ELL

Abbreviations are: SBP, Systolic blood pressure; DBP, Diastolic blood pressure; BMI, Body mass index; WC, Waist circumference;
WHR, Waist and hip ratio;, T-Chol, Total cholesterol, TG, Triglyceride; HDL, High density lipoprotein cholesterol; LDL, Low
density lipoprotein cholesterol; FBG, Fasting blood glucose; ¥ GTP, Gamma glutamyltransferase. * p<0.05, ¥ p<0.01

4, AHZFEA AR REZ] AR .
G2 AL = AR R EZ ] Frol 3t daa or

AAE EAHTable 4). AH7HE 7H) A2 3¢ o

W o718, FEH2EE, TAAY,

LDL E#&H)
=, 35YY, yGTPs} ¥ AHAAE

At} (Table 5).

=, © 1 = O, HP oL} HDL
FY2HE(r=-0278, p<O0DI= 29 AHAIAE B
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Table 5. Correlation coefficients among metabolic parameters in women with fatty liver

Variables WC WHR SBP DBP  T-chol HDL TG LDL FBG y GTP
BMI 0.829" 0.545" 03677 03457 03417 02787 03257 03211 0.203" 0.102"
WC 1 0.792" 0047%  0.445" 03807 -03307 04457 0.3377 0.283" 0.158"
WHR 0.792" 1 04727 04307 0.346" 02617 04237 0.423" 03017 0.186"
SBP 0.472° 0.455" 1 0.867" 0.230* 01517 02657 0.182" 0.193" 0.202"
DBP 0.445" 0.4307 08677 1 0,253 01527 02737 0.2047 0.1957 0.220"
T-chol 03897 03467 02307 0253 1 0050 03357 0.925* 0.1757 02007
HDL 03307 026007 01517 01527 0050 1 04927 0072 -0.119" -0.023
TG 0.4457 0.423" 0.2657 0.273 0.335* 0492V | 0.080* 02221 0.238°
DL 0.337" 0.423* 01827 02041 (0.923* 0072 0.080* 1 0.1327 0.117"
FBG 0.283" 03017 01937 0.195" 0,175 01197 02227 01327 1 02557
yGTP 0 158T 0.186" 0202’r 0220‘“ 0 200T 023 0 238T 0 117T 0.255" 1

e— _———-— L N o L] - p— —_—— L. ]

Abbrewatlons are: SBP Systohc blood pressure; DBP Dlastohc blood pressure; BMI Body mass 1ndex, WC Walst circumference;
WHR, Waist and hip ratio; T-Chol, Total cholesterol; TG, Triglycenide; HDL, High density lipoprotein cholesterol; LDL, Low
density lipoprotein cholesterol; FBG, Fasting blood glucose; y GTP, Gamma glutamyltransferase, * p<0.05, T p<0.01.

5. A7REAM FAAY v dAREE] 3 ol %k ol A#S HU2Y, HDL F3| &8 &2 HIAW

AA 2 (r=-0.327, p<0.01), Aw+(r=-0.325, p<OODE 2

ARS8l +A3RARF F A2 7P DY HA) 9] g H [ THTable 6). HAtAAM X AlF, FfEd,
7} e FAAANM e T dARIRE dY 47 A FEY L E 5o AT Fe) ATJE Buon,
F f5 et E5% & AREAS 48k gt HDOL 828 E-2 8 R 713(r=-0.378, p<0.01), A%
A AFe BAERE(1=0.194, p<001), X4 ¥ (r=-0492, p<OODE 9 AHAAE BRIt 7
(r=0.211, p<001), #HzEdl= BIAWZF(r=0.281, GTP= WIAM7FE(r=0.173, p<0.01), A ¥t (r=0.238,

p<0.01), AHH(r=0.253, p<0.01), FFY 2 EL 1A
HE7 R (r=0.272, p<0.01), A¥H2(r=0.336, p<O.OE

p<0.01) 2 Xur7kFoA o oI35t AFELe: B Tt Table 6).

Table 6. Correlations of serum triglyceride concentration with metabolic parameters in both sexes

——— e .. - —— - —rr————_

Men Women Total
Non-Fatty_ j;yge[_”__ _F_at_tyl li\_ger - | Non-Fatty_ live; F_atty li»_'_er S
Ht’:lght (cm) -0.045 0.064 0.1997 0.180" 0.046"
Weight (kg) 0.194" 02117 0.1241 0.240" 0.297"
BMI (kg/nf) 0.254" 0.2247 0.2817 0.3257 0.337"
WC (cm) 02817 0253 03527 0,445 0.402"
HC (cm) 0.1567 0.188" 0.070° 0.73 0.117"
SBP (mnHg) 0.146" 0.131° 0.303" 0,265 0.246"
DRP (mmHg) 0.182" 0.173" 0.150 0.273" 0.181°
T-cho! (mg/dL) 01721 0.336" 03417 0.335" 0.342"
HDL (mg/dL) -0327" 03257 - 03787 04927 10,3967
LDL (mg/dL) 0010 0.175" 0.196" 0.080" 0.048"
WHR 0.10 0.157 03827 0.423" 0.3677
y GTP (/L) 0,199 0.187" 0.173" 0.238" 0.234"
AST (IU/L) 0.159" 0.1447 0.170" 02727 0.240"
ALT (TU/L) 0246 02157 0.156" 0.239" 0.308"
FBG (mg/dL) 0.100" 0.109" 0.1551 02221 0.1737
Hb (g/dL) 0.136" 0.130" 0.153" 02007 0.229"
Uric acid (mg/dL) 0.134" 0.237" 0.113" 0.284" 0.269"
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Values are meantstandard deviation. Abbreviations are: SBP, Systolic blood pressure; DBP, Diastolic blood pressure; BMI, Body
mass index; WC, Waist circumference; HC, Hip circumference; WHR, Waist and hip ratio; T-Chol, Total cholesterol; TG,
Triglyceride; HDL, High density hipoprotein cholesterol; LDL, Low density hipoprotein cholesterol; FBG, Fasting blood glucose:
Hb, Hemoglobin; y GTP, Gamma glutamyltransferase; AST, Aspartate aminotransferase; ALT, Alanine aminotransferase.

p<0.05, T p<O0.

6. ARSI AR
2

olE B & Add & ASSFY FEUR}
34 AW7Ae B3RS A A3 e
(BT T R} 1.614, AR} 2.9060)7F E FolA, =4
AR W E G} 2952 A=} 2.126)0] T2 735
AE7he) A g o] =} (p<0.01), HDL Z3| =8
o] e 3 do] =& LA kA Zdrh
BHFOo Falox] 16492 F9EA =gor}
(p<0.01), HA A= Fefgt xpo) 7t SAATH Table 7).

5o wE AH7ke] vl 3

=
,
3

Table 7. Logistic regression of fatty liver and metabolic
syndrome (modified NCEP-ATPII criteria)

U L S U —

Variable OR P Cl
High WC
~ Men (WC=90 cm) 1.614 0.000 (1.294-2.103)

Women (WC=80 ¢m) 2.906 0000 (2.335-3.617)
FBS (=115 mg/dL)

Men 1,649 0.000 (1.294-2,103)

Women 1.165 0306 (0.870-1.561)
TG (=150 mg/dL) |

Men 2.952 0.000 (1.396-3.638)

Women 2.126 0000 (1.644-2.750)
HDL

Men (<40 mg/dL) 1.280 0020 (1.040-1.576)

Women (<50 mg/dL) 1.066 0.526 (0.858-1.325)
BP (=>130/85mmHg)

Men 1.310 0.637 (0.426-4.030)

Women 1.952 0.139 (0.805-4.734)

== -mrn mmrs s [T e anl B T I T AR T RS — NI R A MMLLIL L e R f R e e i mm m e mE e y—— L N LN BT E e me e Lh e o ——— 1 - ek e B e

Abbreviations are: WC, Waist circumference; HC, Hip
circumference; FBG, Fasting blood glucose; TG, Triglyceride;
HDL, High density lipoprotein cholesterol; BP, blood
pressure; OR, Odds ratio; CI, Confidence interval

7. A T2 FAYA g0l up & A7 o] WA}
R

o) 4H2S NCEP/ATP Il 7150l ofrlo-ef i oF =]
& F Sl v WAs A8 gaEFE 7
HAAE 71 ol e} v) 2oz TRET, 7 27

o] §2J3A 718 & 4 AUTHP<0.01)(Table 8).

Table 8. Comparisons of numbers of components of metabolic
syndrome between non-fatty liver and fatty liver group

(modified NCEP-ATPII criteria)™

MSNO MSON1  MSN2  MSN3  Total

No of non-fatty liver 717 395 470 245 2,327
(76.4%) (69.8%) (52.4%) (34.5%) (60.8%)
No of fatty hver 222 333 427 463 1,202
(23.6%) (30.2%) (476%) (656%) (39.2%)
Total 539 1,283 897 710 3,829
* p<0.01

8. yGTPS} YA MFE3e] d3A

S 7FF e FAAR yGTPAI7F & T3
SHAl A9 EAAR o] = il—’:fﬂa FA}
sk7]1 18y GTPL} A (<40 U/L)E AWto =z 1}
Fo [+4(<20 U/L, 1,184%) 3 I+2(20~40 U/L, 1,136
H)og, A oldhE M (>40 U/L, 809%) e 2 1}
Fo] v 23T ¥y GTPE I+ 13.79+3.58 U/L, LI+
2862 +5.61 U/L, T+ 90.61+£91.93 UL, $=718¢¢ I+
122.57+18.52 mmHg, I 129.01+18.14 mmHg, I
130.96+17.55 mmHg(H & 126.25+18.57 mmHg), &
=g I+ 78.34+11.18 cm, I+ 85.3948.58 cm, LI
88.04+8.64 cm= 13} I, [ I, 123 I Alo)
A MZE F&T 2olE B, I & rARIER] FF
g AHE, 248 AST, ALT, 383G 9 o8
A T [¥3} I+, &3 [, 23} I Ateld M2
98k zo)E B P THp<0.01)(Table 9).
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Table 9, Dfferences of metabolic parameters according to the y GTP concentration

Varnable Group | Group I Group 111
(<20 U/L) (20 U/L~40 U/L) (>40 U/L)
Number 1,184 1.136 809
AGE (years) 472341702 ¥ 52.42 416407 51.44415.61
Weight (kg) 58.54+921 T 66.36+10.327 70.53£11.32
SBP (mmHg) 122.57+18.52" 1 129.01 £ 18.14 130.46 £ 17.56
DBP (mmHg) 747341118 T 79.87 +26.84 81.22+10.86
BMI (kg/mf) 22.57+3.11 2430+3.07 25.02 +3.06
WC (cm) 78344913 T 85.39+8.557 38.04 +8.64
HC (cm) 92.60+5.88 | 94,85+ 18.86 88.0548.64
T-chol (mg/dL) 83.74+36.36 T 196.80+37.77 204.91 +37.39
TG (mg/dL) 100.42+57.23" 7 133.31£73.667 177.57+£116.18
HDL (mg/dL) 50.74+1294 T 47.22+13.75 4731 +14.26
LDL (mg/dL) 12291 £33.44 7 122.91 £35.71 122.08 +36.43
FBG (mg/dL) 94.92+20.01" T 100.65+26.227 104.29 429,51
y GTP ( 1/L) 13.79+358 T 2862+5617 90.61 £90.93
AST (JU/L) 21644659 T 25.85+8337 3425+ 16.54
ALT (IU/L) 18.46+9.02" T 27.54+13.597 42.83+24.85

Values are mean tstandard deviation. Abbreviations are: SBP, Systolic blood pressure; DBP, Diastolic blood pressure; BMI, Body
mass index; WC, Waist circumference; HC, Hip circumference; WHR, Waist and hip ratio; T-Chol, Total cholesterol; TG,
Triglyceride; HDL, High density lipoprotein cholesterol; LDL, Low density lipoprotein cholesterol; FBG, Fasting blood glucose;
Hb, Hemoglobin; y GTP, Gamma glutamyltransferase; AST, Aspartate aminotransferase; ALT, Alanine aminotransferase.

* p<0.01, Group I vs Group II, T

A 2 FAA) 5% o) HE Ao
) zA [0 F vl $=E A (microvesicular) F AU
2= A (macrovesicular) A|HF7re 2 RE3CLY a4
A A7) A$ A XY B &e FTEE 7R
I glem, 3o o]Fo] glon, FE gHYEAE FF,
BB T4 AUL, ol 98 AYL SN UL

L™
[——
)

YA 7+ %.%"- | 2 7 Ak 7 40gm o] ¥ &
o] 4A fio] 2] AR, SSHE A, LA
50l YA NASHE 22|84 QAR G324 19
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p<0.01, Group I vs Group III, ! p<0.01 Group II vs Group III

3 zhdo] HA| o dF-EA g FARSHAl 7
Auzos ABY £ o] A2 AL e AE
% NASHE 728 4 e 943 AR E8 T A
Mol M NASHE Zajshe 998 goals e A7
Eo] g Fo|n, A YA F YAlFFo| FLE
dleg hF5 I Qi

H1- 25 A7H4R] FAREN 2S9HGAMS: ¢ E
= AN A2 S LrolE B A AlE
gt 2 dAFollM Aizkgo] v A2 RYg A, 1Y
o, =9, %ﬂalf*ﬁﬂ%, ZA Ak LDL ZY|2H| &,
TEIY, 7F B4 Fol o] UA :%eu, HDL E39
2H &S 1;%9&:11 A2 o] Hlms) Boke A7)
o] & A} AAbA R zho] fle Z3F-ET} thA}
AREC T8t =& & F UM

ALES 2 olzE 7o) AMA A A E ol 7] €3]
Al g AAEA M HARIANE 7ol #-21 g Akt
S BTt o] T vRke} A HL] FHEHe 5718,
FEUZHE, SAAEI Fol AHS Bt E}
AR E YARIAE 73| {93 S Bl

O
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H, o2} AR FEEd s ol IE Y, SE 24 7HEe] EARE Ey] o] &HIL o, yGTPE
ZHE, 3AAE, 358" =& ARHAE Ein Aol €EE AT SHEH LR YA+ £A
oje] AFLE Axto] e 7 HARTZI # AZ o)l g4" & ok FobPP W &F FAAE dA
do] gom, 53| tiAS T3 vt X E= T F ° 2 3 Ao} AdFAM yGTPAIE A= Brw €2
= 33 e ALY FAJMA T2 sl S < AF SEEQ HEE ol T F UL Azteie
Edv o AR RS ABRAV =58 € 5 3 g SRt 2 A3 y GTPe ¥|A W B} A
ATt WA fFoleAl S7HARNE, B BT AU

A A tAREE] SAEe] A A HiA 72 Bk F7lEl e, dAE Y
of Ao AT FHALE F2 APEA L A iAo MrEdE FolT o ARTAS En
Aol edl ZEE WA g ¥okA(hormone T3 yGTPE & A, & A4, R Y o=
sensitive lipase)oll 2J3] A4 ez €502 WEd 2 o] Blastgle o A7k dARE7E 7Rt
o QledARAL LR A% isdHETH O]Oil & Zpol g BT Ed W& AN Bo) 58 Aol

]

D ZEAE 2 K2 z]lﬂ]-)\]-_t.ﬂ 7}

A =
*MHJ%E%O] ‘?F%%q'j— steh aBleg g Ey A A3 BE 3t ASSFY SHHETEA 7
EFF R AFPALEF o] AW F8%k Q] GTPI Wit o] B2 A7 & Aoz Az
Az RIEHT Pk B AP E S 55 HZ Fouets SAE8Y Mtsl, 9 AEFHe
= AW7go] BiARZRE B fol8H Bt 4 o ABAE R o] F&53 31, FARAE L] HIl 5%
A gAY FARIR F S Edek Aol o] & 5078 tgalgIS+Y FHES AS S7HE A
=03, FAED Ax; AR A 7198 A 0|31, TgE 7+7)F Aol R w|dIZ A AEte] FHE
= 23 o] Z-7}slal slt) YAollA B3] HohA == AP
H g2 AAY| 2|z o] 2 H AHE ZF A 7F AA 9] A ofl ) e A H gASE
Hle] flele] H=d| v|gtel] o] {FdE = iAol 34 AT A#AJ o] AL st ™ A o
= Yol gedt vietE B AR FE7F o] B A3 A BRE el HEJAAES #Agrt vhEAE A
FES FE A= dEA Y3, 53] AAY FE27] o7 Azt
B F7HEo] A= HFHEY A5 ¢ = &
AFNM = AT EA7F AEZke] waoff m)A] 4 8
= 8= Y =9 olE BT F
NCEP/ATP U 753} ofA|ok-ejHF X5 8 7|5 5 o NCEP/ATP I 7}&o) ofr]ol-ej B A H e 71F2
dEdhe B A8 7S A48T A HAS A goto] 2 apPARlA Autol Bld v &5 £3
I —ﬁ*é?lﬂ} % gl Edlv A @A) vl uyd A2 A 2 AUk giAlRE 2 ozl B gAIRE
7} FAPA A = 1.6148), HR= 29068 = 7 5HA| = S3} 9] ‘ﬁﬁ—_‘r Jo tolR 7 A8 Ao HDL &
Skt g 2HEE A9 3 BE A FIF Aol /281
A& Bl EISA AW7HER olg)l AEH =9 _Q_u:], A= 2] gAolxjoly, Hlgke] x| FO)
Al Agke] A L AMERT EHT dRAdo] om, ) EY L 278 22922 =X 9
HALS S S A1 vasiy AdaA Ao S TS B T3 FE s & & TR o
BAY L Auf), A2 P2 2v) 3 o) I YA T2 735 Ao 24 Ado] =45, HDL =8| 26
Ty AHEE AEAAS] G ERAAE Y GTP7 A& Zo] e 23 doto] 2o FoA vl x}
o] Yotx RIHI Utk yGTPE /dellr ¥ o7} foleha es & 4 YT
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