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Hlnke] Heog spg @e] zols Hxe AAFAF(Body Mass

30kg/m' Z27%Y wo]lw 25~30kg/m’ ©]a}Ql ASde HJAFolga A
gy, AARAZIF(WHO) dx Arge] ostd FUdde 7
23~24.9kg/m" W7} AFJAY 25~29.9kg/m” ML} T AFE=E 7
Z=EH(WHO, 2000). o]d] E 1= o3t vlushs]
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H 9 AbgE Fo]l tiALA @B FY e AZdFATFEG AP H
#A oy, A4F vk G E ) Bt GAE vIvH(AL g ) ol A
d gHF A=7F Astvka Btk (Vague J, 1956).

Kissebah et al.& 38 o ddo] EdH (Waist to Hip Ratio, WHR)
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vk 2 A o] gtk (NCEP, 2001).
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F. Total parenteral nutrition
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4. SHH =MYH

o] ATolA FHE Ame EAL SAS 8.1 Z2IUL ALd%w

of
o)
)
=
o
n
HN
rlo
o2
A
oy
o
o
il
Jo

ol¢F (p<0.05)S 7I1E2o =2 39

7 ATdiAre dntd 54 AEdd wet Ve B4k, Foazt

zpolo] et BAA AAL  x2-—testd t—testS AAEAT

. Bgko]l b AAFA MAe S 487 95t BMIE 8¢
AR WFssle <185, 18.5-19.9, 20-21.4, 21.5-22.9, 23-24.9,
25.0—27.4 27.5-29.9, =30 kg/mo2 UFd1, WHRS 8ehA 2 W33l
ste] <0.75, 0.75—0.77, 0.78—0.81, 0.82—0.85, 0.86—0.89, 0.90—0.93,
0.94-0.99, =1.0 cmne 2 o] FYH, o7 Ha ¢3E HHAZFE vlS
F(0g/¥), TTESF(<50g/9), F5F(=50g/9), yolH (S04 mxE,

o}

50—644, 654 o] 4)=Z 7z ANOVA-testE A5

th. BMIe} WHRo] Zd#o=w 3t 45X vAe &S Loti7]

s dAgy oFE, FAFL EAstz, WFd¥E  Multiple Logistic
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/T AR AU 54

2 A3 A= 50168 = P2 2,168 (43.2%), oA 2,847
(56.8%)0lRem, Y HF dHL 412942 AFY HF ol g
o.

AA LA (BMD Y BFS I27+ 23.60kg/m’, =7 23.06ke/m' o) Q)
1, Fggdol=du(WHR)E 3 zZ+z+ 0.88cm, 0.83cmo. g2 Fae] 3

ol ¥ =

32

Tk 349 AST, ALTY #Ha& BAASE Fo3HA &
A7F 9 E 9kt
FAdRE Yzio] AS AATAR} 62.23%, BAESARI} 17.67%,
H &AL 20.10% 93, A= vlEde] 94.45% 9. 595 F4
7} 83.81% A 63.36%= AFU A #HNkg ool $F7FATH &

F7 = 5% FF A HEHe FA 11.03g, A7 2.32g0] At
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ke

%)

e Ak =4
(w9 : 1w,
H2HN=2,168) o] (N=2,847)
Mean(SD) Mean(SD)
A7 (years) 42.95(14.77) 42.94(15.30)
A5 187.15(116.14) 185.93(121.6)
BMI(kg/m’) 23.60(3.07) 23.06(3.30)
WC(cm) 83.71(8.35) 77.15(9.40)
WHR(cm) 0.88(0.06) 0.83(0.07)
AST(U/L) 24.03(8.46) 20.04(6.86)
ALT(U/L) 24.53(13.06) 16.34(9.19)
AAR(U/L) 1.13(0.50) 1.40(0.57)
% %
SRR
H 5 20.10 94.45
HAEFA 17.67 1.06
AAFA 62.23 4.49
ks
H] &5 16.19 36.64
=T 83.81 63.36
a2
2Z0]5 12.77 24.09
T= 12.31 12.42
TS 36.27 38.78
U == 0] % 38.65 24.70
%) BMI :Body Mass Index, WC : Waist Circumference, WHR : Waist Hip Ratio
AST : aspartate aminotranferase, ALT : alanine aminotranferase, AAR : AST/ALT Ratio

SD: Standard Deviation
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1) AAZFASF 7o whe dyd 3t 2253
ASTE 9y 25 BMIZ} $71845 gwretAl S7ket o (p<.0001).

ALTE BMIZF 274842 A&do2 Zrse d4e i oan
o Al WEAY O B¢, BAGCE B foldnh WAl 4

18.5kg/m* w)wrel A9 ALT 18.72U/Le)dar, ALT7F BMI 30kg/m* o] Ato
A 39.95UMAA AsHel A} odAw e Zlstsl BMI
23-25kg/mel ] st FAe BT, oA BMI ¥F 18964 3
o ALT7} 12.5U/Leo| 3, B A 26.97U/L7+A  AEEo]g)dth

(p<.0001)<z2d 2>,

AARE PART o3z7} BMIol| whE Hito] ©] &, @ EF BMIVL

o\

7t E AARS AstE AL, ALT9= gHld #AE & & Ao

(p<.0001)<z2® 2>,

_19_



a8 2. ARAFASF F7bd e FyiE F 443 (ANOVA—test)
AST
—— 4 =0
30
s | R . A_’_’_’_‘._/'_—_.
— . * & <
T o0 |
—
>
= 15 |
W
<< 10 |
5
o . . . . .
<18.5 18.5-19.9 20-21.4 21.5-22.9 23-24.9 26-27.4 27.5-29.9 =30
BMI(kg/ m*)
ALT
—— = =
45
40 |
35
Q 30
o 25t
H 20
< 15 |
10 |
5 -
o . . . . .
<18.5 18.5-19.9 20-21.4 21.5-22.9 23249 25274 275299 =30
BMI{ kg /)
AAR
—— Lt =
2
— 1.5 |
-
= ‘\‘\—1—;\‘\‘_\‘—\.
= 1
[4p]
< 0.5 |
0 . . . . . . .

<185 18.5-19.9 20-21.4 215229 23249 25274 275299 =30
BMI(kg/ m")
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2) g d@olEdn F7te B dyd 3 AFA

ALTE= &Y E5F WHR(0.78-081)cm 7H#4= ALT F27F @ Aol 7}
Aokt Azl Al A A, WHR(0.82-0.85)cm W F5-EH A &Aoo 2 A<
sttt odzke] A4 ASTOF 2& W FoA FZastadvt<ad 3>

AST, ALT, AAR®] dud Ho Aol= 2447k F A4

A oH(p<.0001)<29 3>,
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a8 3. dEPFYolEdu =714 w2 Gy 7 a4 45
(ANOVA- test)

AST
35
. 30
= 25t
= 20 t
= st
93]
« 10
5 |
0 L L L L L L
<0.75 0.75- 0.78- 0.82- 0.86- 0.90- 0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
ALT
35
.. 30|
= 25t
= 20 .—__.’—./‘-—”././_.\-
= 45 |
—
=< 10 |
5 -
0 1 1 1 1 1 1 1
<0.75 0.75- 0.78- 0.82- 0.86- 0.90- 0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
AAR
—— Y -0
2
[
= 1.5
=
= 1
[4p]
<< 0.5
o . . . . . .
<0.75 0.75- 0.78- 0.82- 0.86- 0.90- 0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
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1) ARZFAFd 557F

Ao ASTY A% W EFel At ALTHUH: @id F4e e
WA ggetn 3, X%l wel BMIL A 9 aFelAE @

A47h A AoheF aFAAE 343BUMLCIm, W&F FAAE
21U/LE itk BMUL 371858 3@e A4} 24 @tk ASTS
A% BMISH &30l A2 4EAE FRLEO0IN, AR FFFE

EAAOE FoA ASTE AT (pP<000D)<1H 4>,

ALTE HlSFaol oA BMIZE S7bskel whel 54384 S7Hek il
o s el BMIZE v feke] A4 AST, ALTO H+A7F vl&F
TH =gt o FoAe BMI 2FE EBiAH e JFHs Holtrt
BMI(=30)kg/m*ell A 7} =& ALTE HE it BMIOl @& ALTY 4<%
< TAALE W £ AHpP<0001). ok EIHE o] ALTel WA=

FEFZ AR FvEA @R (p>0.28)<1¥ 4>

a1

kel BlgF e B¢ BMI 529 WHFolAFH ALT7F 24.72, 28.83,
=

33.83, 41.69U/L= A Fstlar, v AARS 22 9ol A 1.05 0.96, 0.87,
075 Ratio® ALTE: 44313, AARS #ast: Sulda7 gt o= v
WO @ MdmeH AL A YL BelE FEE §F

o A= BMI(185-19.9)kg/m? W F ol A58 v wd 4= ALT+ T 713

3, AARS #aY’dS Holthrt BMI >30kg/m? HFolA ALT+ 743
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AARZ
AW A 2 AR A g

B!

Al o=

-
L

B9ttt BMIZF AARe] n A= o

B
|

—

N

olp

2 9 v (p<0.03)

of - f 9] 9 21 (p<.0001),

ol

<™ 4>,
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a9 4. ARAFASFS SFF BE I 54253 -FA(ANOVA- test)
AST
[+ vl2x =555 « BuS3|

10
35 |
~_ 30 F
— _"’"/-'ﬁb
5—- 25 -\./,——E—  — :::
=2 * *
w3 15 f
<< 10 |
5 -
0 . . . . . .
<185  185-19.9 20-21.4 215229 23249 25274 275209 =30
BMI(kg/ m*)
ALT
<+ HSE 55533 + YUsSx
50
. 40 f
_
= 30t
e
: 20 w
<C
10 f
0 . . . . . .
<185  185-19.9 20-21.4 21.522.9 23249 25274 27.529.9 =30
BMI(kg/ m*)
AAR
- HISF B ISESF - UUSTH
2
o
<C ) ——
= -
2
0.5 |
0 . . . . . .
<185 18.5-19.9 20-21.4 21.5-22.9 23-24.9 25-27.4 27.529.9 =30
BMI(kg/ m*)
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o]Ae] BMISH &5 @o] t@ ASTe Wt wilsk F FEE &

.Z]__
ol EA UG, 1 9 Sxdel @ 1Ed Bwe) Aoz A n
o)A erotvh. EAMow BMIS &Fwe] 45dse gy, Sddow
BMI(p<.0001), &5 #(p<0.03)& EAHCZ felat7 AST] e w3

o<y 5>,

of zko] 4% ALTE BMIY F7FeF 2Fol tidh Hit o Aol
BMI(21.5-22.9)kg/m" Z2F5 74 = & o]z} glo] o]y BMIZE S71E4:
2 SFF g A 2§ BRF 254 FUste A4S 2. BMIZH

ALTel mAe 9ge BAGOR w9 F ok (p<ol), &F ol

rlr
=
ofy
ko
z
o2
ot
o
=
i
=
es!
=
fo
dlo
N
ot
-3
)
ot
o2
ot
)
flo
ot
)
lo
o

_(?__
ASTS AARCl F&= v, oA A= ASTolw JdF= vHY

<194, 5>.
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a2 5 AAFAFG SFFN BE T 45X -4 A (ANOVA- test)

AST
|+u2x =s5s2F +« yosSE|
50
— 40
—J
= 30t
=
= —
¢y 20 1 [ """"—-:!h-_"'_“‘-* r—
<t
10
o . . . . . .
<18.5 18.5-19.9 20-21.4 21.b-22.9 23-24.9 2b-27.4 27.5-29.9 =30
BMI(kg/ m*)
ALT
< HISF - ESTST + HUSF|
50
— A0 r
=
3 30 1 -
: 20 1 M
<C -— -
10 r
o . . . . . .
<18.5 18.5-19.9 20-21.4 21.5-22.9 23-24.9 25-27¥.4 27.5-29.9 =30
BMI(kg/ m)
AAR
< HSE = ZSE3F + WS
2.5
- 2
-
< 1.5 7 i\%
= =
= - - s
0w 1
<
0.5
o . . . . .

<1856 185-19.9 20-21.4 215209 23249 25-27.4 275299 =30
BMI(kg/ m*)
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2) ol SF%

H2ke] A5 sy ddol=d R (WHR) % =5 ol W& 1358 ASTY

O

it <2t Aols K, WHRel S7hghel wel #ostA AST =

oLl
£

= oSrbsta . AR sYddeledv e s el dazt

ofo
ol
S5

i3

NE ASTol A= 32 (p<.0001)0] LT}

k
X

2
o
N
fo

sl g Wol = (WHR) S SF ol wE ALTO Hunus PAo

A% SFF mE IF Aol flo] ALT/ FAg. ¥ &FTelA

g

WHR(0.86-0.89)cmell A 24.78U/Leo] 13, WHRe|] 57845 2754, 277,
3IU/LE Zsddv. deF9 4 -Fo+= WHR(0.86-0.89)cm L3 ofl A

Y WHRe]l S7}&45 2527, 26.89, 29.36, 3825U/L7tA <53t STt

o
>
V

WHRS &F%#3 A2 ALTA S 93-S 1 3 o (p<.0001)<L

WHR 129 (F2)2F9 A%, vleFaolAe AARS 1.0701% 3, &
FoolA AARS 1872 4324 AW 5SS HogFrh 594
o8 WHRe] AARel " A= ¢3S (p<000)E F98t91, SFHE

(p<0.0003) = frofatAth<L™ 6>.
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a9 6 HedgolEdnt SFFl wmE g maFA-dA
(ANOV A-test)
AST
- H|ZF = ES5E3F + YOSF
50
:__j__ 40 /-
> 30 "
E.| —te—e——e————
S 20 =
< j0 |
o . . .
<0.75  0.75- 0.78- 0.82-  0.86- 0.90- 0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
ALT
<+ USF B ES=2x + WS
50
3 40
S 50 | __n_,_,_-__;;!
b Jl——
S et e
< j0f
0 1 1
<0.75  0.75- 0.78- 0.82- 0.86- 0.90- 0.94- >1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
AAR
~USFE = ESSEST -+ UOSE
2
— L
Ho1s
< e
— L - £
= 1 ¢ v
9
<< 0.5
0 . . . .
<0.76  0.75-  0.78-  0.82-  0.86-  0.90-  0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
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ojze] ZA§ WHRe] 5ol

J %359l
(p<.0001).

ALT= HlFFTd A F#E3] dsstth7k WHR(=1.0)em L5141 ALT
7 A48k (p<.0001), =Fel ALTO mAE 932 FA4SE #9
s}A ergr

F A TH(p>0.73) <2 7>,

AARZ ox2] WHR(=1.0)em ol A
ALT7 43892, ¥ AARS 45t £5%9 Sg4o

o] F717F AAR2] W slol| fougk 2y}

QofstAE gFAe A 59 & 2] 9 i o] & ¥ (WHR) 7}
AST, ALT, AARd " x|& od3ko] Qllar, B3 ALTo| v A& o & o)
7V Zth, odzbe] 9o % WHReo] AST, ALT AARo| A Ao =2 9

sk S mHY <29 6, 7>,
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a8 7. JAYYPolEHng &FFd uw
(ANOVA- test)

i
)
ko
B>
¥
T
£
X

AST
—HSF = SSE2F « YOUSF|
30
o0 /‘—:’:—\—'
e
= 20 | - y e
= | L = - =
= 15
2 o
5 -
0 1 1 1 1 1
<0.75  0.75- 0.78  0.82-  0.86-  0.90-  0.94-
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
ALT
< HISF = FSESF + BOSF
35
. 30 |
= 25
> 20 ¢ ::>Q
I: 15 | B g — M
= 10t
5 .
o . . . . .
<0.75  0.75-  0.78-  0.82-  0.86-  0.90-  0.94-
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
AAR
< HSE - ZSESF +« HUSE
3
- 2.5 |
S
o e
= 1.5 b —— % o .
2
<
0.5 I
o . . . . . .
<0.75  0.75-  0.78-  0.82-  0.86-  0.90-  0.94-
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)




4. 6|kT} Lo

1) ADFAF G o]

BAbe] %9 ASTE BMIF 374845 BE dnZo] F7ehs 292 ud
(p<0.009), Ho] 654 o] AF T 6541 mIRkel H]s] ASTe] H+to] wokrh

<19 8>,

2
N
flo
o
o
re
o
of\
=
ox
8]
g2
o)
—
N
=
>

o o
3 P BY¥YE HYw

ZAE5S AARO] At 4

A wlgre] Q@ FolAE BMI 59123 249ke/m oI RE BMIZF $7184%
ALT%9] %ol S7h1A3, AARS A44 0w F+aste] BMI(=30)ke/molA
& AAR 07674 ZAstsith BMISH vol7h 242} S@#os AARS] A&
Qe BAH T e Fo)FFATH0001). o= o} BMIZE F7hd4s )

B ey AEel WAyl AskE T Uee AMEL<IY 8>,
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a9 8. AAFAF vdolo ©E 3+ A4FX - A (ANOVA- test)
AST
| —e— 20-49K| —=—50-644 —+— 65X 01 &
35
30 |
L
e
= 20
=
5 15
<< 10
5 |
0 . . . . . .
<18.5 18.5-19.9 20-21.4 21.5-22.9 23-24.9 25-27.4 27.5-29.9 =30
BMI(kgf m*)
ALT
——20-194| 8 50-64 M| 65401 &
50
B L
—
= 30 | P
=
- 20 r | ASSE—
——
<
10
0 . . . . . .
<18.5 18.5-19.9 20-21.4 21.5-22.9 23-24.9 25-27.4 27.5-29.9 =30
BMI(cm/ m*)
AAR
——20-494| -8 50-64A| 65)dlolé>*|
1.6 o
1.4
_ 1.2 r
= L
=
E 0.8
0.6
< 04 f
0.2 r
0 . . . . .

<185 185-19.9 20-21.4 21.5-22.9 23-24.9 25-27.4 27.529.9 =30
BMI(kgf wr)
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ofzte] A AAFAFBMD trolo] @AM 5041 ol/de] AR elA
AST, ALT®] to] =3th BE A9 5o BMIVL 57185 AST, ALT7}

<7kt aL, 504 mRkel A g o] Fol ¥ & ArH(p<.0001).

ALT 7% BMI 5E 90l A 5E F71e] Zo] =gkar 654 o]Ato A= ¥ M

57 @10tk BMI 30kg/m* o]/l A wol7b @5 ALT Ht2 wiokt) whd

30kg/m’ o]/del A AAR®] 0.94% tHp<0.003)<1¥ 9>.

SofsiabH Fy 25 AZHAFBMD S ol AA ASTE 504 ©]
AolAl o =9kal, ALTE 504 79k AfFolA o 71 Fo] =kt o=
6541 o] BMI 275kg/m’ ool A ALTS] W3l A9 gtk AARS e o

F3olA BMIZF S7Fda5 stoblar, 654 o A& SolM EAtE G oAt

H Edt<2d 8, 9>
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a9 9. AAFR G Jold WE 7t 545X -2 (ANOVA- test)
AST
[~+—20-49MI = 50-644 — 651012t |
30
aal r/'\./'/._\"-—————‘-"#::'
= o0 | *’.h.”.—/
S
= I
= 15
2 10t
s |
5 . . . . . .
<18.5 18.5-19.9 20-21.4 21.5-22.9 23-24.9 25-27.4 27.5-29.9 =30
BMI(kgm®)
ALT
—+—20-49M| 8- 50-6441 —+ 65MI01 4 |
30
o J
)
20 |
= . ——
< 10 1
s |
o . . . . . .
<18.5 18.5-19.9 20-21.4 21.522.9 23249 25-27.4 27.5-29.9 =30
BMi(kg/ m?)
AAR
——20-49A] —=—50-64A] 654101 A
2.5
L
[
—
= 1.5 ¢
= M
9] 1 r
<
0.5 |
0 . . . . .

<185 185-19.9 20-21.4 21.6-22.9 23249 295-27.4 275999 =30
BMI(kg/m*)
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2) S Yol e m s} tho]
datel Ae sleldWol B (WHR)ZF Z/1a4-2 82 w10l
AST7} BAHCE fo8 ERn(p<.0001), ZYHOE ho]E BAHO

2 folahA $th(p<0.179)<28 10>.

ALT+= WHR 3&9%14(0.78-0.81)cmoll A58 WHRo] F7}842 =2

i

AYZNA ALTE FAFCE f93 ERD(p<.0001), 504 wle] <

Fool 504 ool d¥ET ALT Hifo] ¥ =dv<ad 10>.

AARS WHR 3894(0.78-0.81)718 02 ALTE Z7}etE @i AAR
o AuYBAZ 2A2ETHP<.0001). AARY] HFLS 504 ulute] AHZ
2rd 504 ol AelA o =gtk 504TRFe] 79 WHR(0.94-0.99)cmd] A]
0.94, WHR(=1.0)emol A 0.782 FAA4 wigtoz Qg udza A gt

R4

o] AMPHA LS AAbET <Y 10>,
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ad 10. s ddolEdnIgt dyold wE I aAFA-FH
(ANOVA—test)
AST
[—#—20 49K —=— 50644 —+ 65M101 4 |
40
35 -
= 200 Mﬁ;ﬂﬁp‘/ﬁ
=
> gg r N‘ :
E 15
< 10 -
5 |-
0 1 1 1 1 1
<0.75 0.75- 0.78- 0.82- 0.86- 0.90- 0.94- >1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
ALT
——20-49M| —=—50-64 M| 65 M| O] &4
50
;_: 40
= 30 r
=
<_KI 20 ‘-{“—I—'—_"‘
10 |
0 1 1 1 1 1 1 1
<0.75 0.75- 0.78- 0.82- 0.86- 0.90- 0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)
AAR
—— 20-49M| = 50-64 M| 65M| 0] &
2.5
— 27
—
_:E 1.5 n
— L
o 1
<
0.5
0 . . . . .
<0.75 0.75- 0.78- 0.82- 0.86- 0.90- 0.94- =1.0
0.77 0.81 0.85 0.89 0.93 0.99
WHR(cm)

_87_



+ sl gdol=d B (WHR) S} vrolell w& AST, ALT= Wt
Hog RE AHZoA WHRe|] Z7gel uet A3ttt WHR (=1.0)cm

A e AFFY AST, ALT Hto] ZAstAtH(p<.0001)<a2d 11>,

AARE 6541 o] A#EZelA AARS Hyo] b2 AHZ Hls| o *
gtk 504 ®Tre] oAxte] AL WHR (=1.0)emolA] ALTS o]
9.25U/LE 743 ¥hd AARE 2.322 Z718t9ch. Ao Ax 7t A3 5o

el Afs AP FR9 B 5 A= 94H SHd<aY 11>,
g g ol S (WHR)E A 225 (BMD S th27)
3]

S gl9la, @A EygAHog AST, ALT, AARY 44 &

ARz e o3 AePAZ BAG(p<.0001)<2Y 11>,
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ag1l. sggddel =dnRlist Yold wWE I ALAFA-ARR
(ANOVA- test)
AST
——20-49H —=-50-644] —— 65M0| 2t |
30
— 25t e
- —_ —= Hir—
-~ 20 | " - . e <
=251 . "
= 15
X2 10 |
5 |
0 1 1
<0.75  0.75-  0.78-  0.82-  0.86-  0.90-  0.94-  >1.0
077 0.81 0.85 0.8  0.93  0.99
WHR(cm)
ALT
[—— 20-49H —=—50-64H| — 650/ 2t |
30
— 25
-S.. 20
=15 e \
0
2 10
5
o . . . . . .
<0.75  0.75-  0.78-  0.82-  0.86-  0.90-  0.94-  =1.0
0.77  0.81 0.85  0.89 093  0.99
WHR(cm)
AAR
——20-494| = 50-64H —— 65410| 2t |
2.5
— 2 /
0
—
7 1
<
0.5
0 1 1 1 1
<0.75  0.75-  0.78-  0.82-  0.86-  0.90-  0.94-  >=1.0
077  0.81 0.85 083  0.93  0.99
WHR(cm)
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D ARFAF FA% B £a5A AL A=

g AA A F AQFAFBMD 25ke/m o4& 30.6%%
AST7} 35U/L %749l A% 81%% 3, ALT7} 35U/L 272 459 4
+7F 16.7% S T}

BMI(23-24.9)kg/m* 7]=F ol v]3] BMI(27.5-29.9)kg/m el A AST7}

o
of»

o el 2729, BMI 30kg/m¥ w 283vl 2 FA Aoz f2sA

H
32

U<® 4>

ALT® 4§ BMIZF S7t24= ALT7ZE 45T 3ol S7kskS
BMI(23-24.9kg/m? 7]&=3 o] ®s] BMIZH25-27.4)kg/m?sl A} ALT7}
A5 gl 1.929], BMI(27.5-29.9)kg/m?ol A 2.93u], BMI(>30)kg/m?
o = 5.08M = frolshAl = RTI<E 4>

BMIZF  Z7h852

i

Wolld AAROl #4sk3lal,  BMI

td

(23-24.9)kg/m?°l H] 3] AARe©] 1.omRko = # ot = Aol
BMI(25-27.4)kg/m?*el 4| 1.938], BMI(27.5-29.9)kg/m*°l A] 2.338], BMI(>
300kg/m? M 297 FAMOE FolsA ERTH<E 4>,

v E el ua Felie]l ASTE 4444

vl ol Wl &5 o]
G ol val 50-644 wmRke] A Fo] 221w AST

b wgk 504 mR A

Ll

FASA FEAAT 9, &7, FAL FALL W BMI} 37185

% ASTRUE ALTY 457 AAR® Astsh o7 200<E 4>,
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e

4 AAFAFA 2 BaF A VAL APu, 22 ALY -G A

AST ALT AAR
>35 U/L >35 U/L <1.0
BMI (kg/m") 9 ( ) ( ) ( )
OR
(95% CI lower—upper)
1.82 0.38 0.24
<18.5 50
(0.69-4.80) (0.11-1.26) (0.11-0.54)
1.22 0.28 0.23
18.5 - 19.9 156
(0.59-2.50) (0.13-0.63) (0.14-0.37)
1.19 0.47 0.43
20 - 21.4 231
(0.62-2.29) (0.27-0.82) (0.30-0.62)
1.56 0.63 0.54
21.5 -22.9 328
(0.89-2.72) (0.40-0.99) (0.40-0.74)
23 -24.9% 439 1.0 1.0 1.0
1.23 1.92 1.93
25 - 27.4 370
(0.70-2.16) (1.35-2.74) (1.44-2.59)
2.72 2.93 2.33
27.5 - 29.9 124
(1.42-5.21) (1.84-4.65) (1.51-3.60)
2.88 5.08 2.97
=30 37
(1.01-8.20) (2.51-10.27) (1.35-6.53)
=) EMEa U0, 2=, 59

* BMI : Body Mass Index : reference group T
= AST @ aspartate aminotranferase, ALT : alanine aminotranferase, AAR : AST/ALT Ratio
* Gl : Confidence Interval
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of 2k AA A 5 A A ZFAFBMD 25kg/m* o]l FQl A+ 245%
o], AST7} 35U/L 3= 4sd 4-57F 33%c19lew, ALT 35U/L

=

=)

ol A= 4.4%0] ATt

BMI(23-24.9)kg/m* 7]=F toll ¥]3] BMI(27.5-29.9)kg/m el A AST7}
Fed Aol 2212 SAHCR FoetAl =9kal, BMI 30kg/m' ©]

9w 2158 Egout BAHOE Fo54 YRTH<E 5>,

ALT® 7% BMI(23-24.9kg/m’ 7]+ el B s BMI(27.5-29.9)kg/m’
ol ALT7}F A el 3.274, BMI 30kg/m ©]%44d wl 43302 &7

Aoz FostA =AT<E 5>,

AAR®| 7= BMI} S7Fd 45 AARo] 1.0 vwtd &Eo] F71s3d

th. BMI(25-27.4)kg/m’ ol A AAR 10 7

2
o,

dgol 1720,
BMI(27.5-29.9)kg/m ol A 2.47v}, BMI 30kg/m* °ol4d w 573 wj= F4
o2 fols ERT<E 5>

9] A4 AST+= 654 ol AHFelAMT, ALTE 50-644)

re
ol
of\

ol A frelgh FadAZE A

Ay ow dY 3 ALTE A<sA7lc= 5HUA=ZA BMIY 4

OSL'

]
- Z A, BMIZF $7E5% $d 2% AAR 1.0 #vrd 9o F7tst
Stk AST, ALTE #5171 9382 oAAng &7 o @490

<3 4, i 5>.
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1=

5 AQFALI 2 maFAd AL AQu,2A2Y 4ARN -7

AST ALT AST/ALT
>35 U/L >35 U/L <1.0
Bl (ka/ ) o ( /L) ( /L) ( )
OR
(95% CI lower—upper)
0.42 0.39 0.36
<18.5 141
(0.10-1.83) (0.09-1.70) (0.19-0.70)
0.72 0.33 0.35
18.5 - 19.9 261
(0.28-1.84) (0.10-1.11) (0.21-0.58)
0.69 0.46 0.63
20 - 21.4 365
(0.30-1.60) (0.18-1.15) (0.43-0.92)
0.81 1.18 0.79
21.5-22.9 472
(0.39-1.66) (0.64-2.20) (0.57-1.09)
23 - 24.9% 544 1.0 1.0 1.0
0.94 1.63 1.72
25 -27.4 355
(0.45-1.97) (0.88-3.01) (1.25-2.36)
2.21 3.27 2.47
27.5 - 29.9 167
(1.06-4.60) (1.72-6.21) (1.69-3.63)
2.15 4.33 5.78
=30 58
(0.70-6.64) (1.86-10.09) (3.24-10.14)
F) SHEZL U0, S, ¢

* BMI : Body Mass Index :

reference group T

= AST : aspartate aminotranferase, ALT : alanine aminotranferase, AAR : AST/ALT Ratio
* Gl @ Confidence Interval
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2) sgddolsdn e FI7t 2 EAF A A= AIE

HA AA A F sl g BelEd R (WHR)ZF 09em o] 3o = HF

H kel %71 40.5% S

@2 ASTS %4+ WHR(0.86-0.89)cm F&ol Hls) WHR(=1.0)em <!
ol 57402 AST7F Asd Hdel TAAE FofsA =okaL, 1

9 WFAME BE 95

co
ol

2 Th<3E 6>,

g2 ALTe A%  WHRel 71855 ALTE A9,
WHR(0.86-0.89)cm A o]l H]3] WHR(0.94-0.99)em .=  E-FEujwkel 74
1.958, WHR(=>1.0)em H& 4152 EAAHOZ HF984 =gv<zi

6>.

WHRo] 7245 AARS 1.0 vvro =2 AshE 3, WHR(0.86-0.89)
em 7l ol Hlsl WHR(0.90-0.93)em @2 1.528], WHR(0.94-0.99)cm
Ae 2179, WHR(=1.0)em A9e 249m2 B40= §olaki 99

H| 7} S 7Fet o<t 6>,

F2e] AL g dyol =g n (WHR)Y Z7F= ASTolA 3L 43

F 50-644 AR ZAAN FBBAE BAx, ALTE 504 wgke] #) 3|

50—64A 0.398], 65AM o] FelA 0.188] F7FAFH o
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£ 6. 32 dB o=t

o EAFAC A APy, 229 3

M

A - g
AST ALT AST/ALT
>35 U/L >35 U/L <1.0
WHR(CM) o ( /L) ( /L) ( )
OR
(95% C| lower-upper)
0.87 0.33 0.54
<0.75 16
(0.11-6.92) (0.04-2.56) (0.18-1.67)
2.05 0.18 0.21
0.75 - 0.77 45
(0.74-5.68) (0.04-0.76) (0.10-0.47)
0.71 0.14 0.27
0.78 - 0.81 174
(0.32-1.59) (0.06-0.34) (0.18-0.41)
0.65 0.44 0.64
0.82 - 0.85 325
(0.34-1.24) (0.28-0.68) (0.47-0.86)
0.86 - 0.89¢ 473 1.0 1.0 1.0
1.11 1.37 1.52
0.90 - 0.93 406
(0.67-1.85) (0.97-1.94) (1.14-2.03)
1.57 1.95 2.17
0.94 - 0.99 258
(0.92-2.67) (1.33-2.87) (1.55-3.04)
5.74 4.15 2.49
=1.0 38
(2.56-12.88) (1.93 -8.93) (1.19-5.22)
=) ERMHEA L0, 2%, &H

* BMI : Body Mass Index : reference group T

= AST : aspartate aminotranferase, ALT : alanine aminotranferase, AAR : AST/ALT Ratio

* Gl : Confidence Interval
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oAzte] HA A F sEgdEelEd B (WHR)ZF 0.85em o4 o2 &

Bujvkel A7} 32.2% %t

o xbe] A% WHR(0.82—0.85)em Fgkel ®lsl AST7H A58 9do
WHR(0.90—0.93)cmoll 4 3.594), WHR(0.94—0.99)cns] A 6,148 2 E7
o2 fFostA EUT<zE 7>,

Azsl A% WHRY  F485E  ALTE 3

of»
[«

AL,
WHR(0.82-0.85)cn g kol W&l ALT7} 45890l WHR(0.94-0.99)
cnol] X 2502 BAHLE FofsAl wokvh. B WHRel S7t8%
AARo] 1.0 Wwto g A3atd 93u 7t Zrletdo<® 7>,
WHR(>1.0)emql 27 wlwkel 7o AST, ALTe] Z7b AARE 1.0

iRkl A gu7E FAHCE FodA= FRoy, o= AWHAe] 43}

p

gorsiAw, HeddolEdu (WHR) o) 4® BMIe} nm}a71x= WHR

o

—_

F7VE5E ALTZF W$ foletA 71 m, Ao JdaelAA 4
il

a7 dASATG. & WHR(>1.0)emQl & wigtolA AST, ALTE
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£ 7 9sgddeol =du7E F FaFAA WA= 4@

24 - R

2R 2Y 3

AST ALT AST/ALT
>35 U/L >35 U/L <1.0
WHR(CM) o ( /L) ( /L) ( )
OR
(95% CI lower—upper)
0.95 0.39 0.48
<0.75 296
(0.31-2.92) (0.16-0.97) (0.32-0.72)
1.24 0.29 0.47
0.75 - 0.77 320
(0.45-3.40) (0.11-0.77) (0.32-0.71)
1.28 0.40 0.57
0.78 - 0.81 514
(0.53-3.09) (0.19-0.82) (0.40-0.79)
0.82 -0.85¢% 473 1.0 1.0 1.0
1.65 0.96 1.29
0.86 - 0.89 369
(0.69-3.99) (0.53-1.76) (0.93-1.78)
3.59 1.38 1.67
0.90 - 0.98 215
(1.52-8.46) (0.72-2.65) (1.15-2.43)
6.14 2.50 2.06
0.94 - 0.99 133
(2.57-14.66) (1.30-4.82) (1.33-3.20)
1.98 0.37 0.72
=1.0 43
(0.40-9.81) (0.05-2.89) (0.27-1.92)

=) SMg= : Ltol,

=
-

reference group T

* BMI @ Body Mass Index :

*= AST : aspartate aminotranferase, ALT : alanine aminotranferase, AAR

* Gl : Confidence Interval
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TAAN B R AAFAF(BMD ] wistel selgdgdolsdn

B oaTE AQPAFBMDY S @A 1 BaFA} AAHoR
b gk,

o] SR A% FEZAHNHSNES) 394 7] &2 2 AF(1998-1994), Ruhl

ol

Fhdns oA ATARE I3

ro

and Everhart and Clarket et al.& BMI¢} v A AZ e ALT 39 7

A#Ael A+ Eigo. NHANES (1999-2002)del g Axo] 9
st AAT ALT A9 d5E2 ofde] #83F Hr7lerv 2 o]l

i, BMI®F ALT 752 A 3334 S thloannou GN, 2006).
Bedogni et al.<> DionysosollA] @5 o]&glolo] A9l 6315942 A

ol A zkzt BMI 25kg/m’ "l Rbol wl &l A F 3} H v ol A ALT 4] 7}

OR=2.0(95% CI 1.4-2.7) & OR=3.1(95% CI 2.1-4.7) ©+3 5ot

B gt Lawlor et al.& 60-7941¢] =44 = A4 BMI®} ALT7F 4

v}
o

449 Aniol Avty g

B AT NE BMI 25kg/m vlwol sl WA BMI (25-27.4)kg/m
a5 A ALTS A 7F OR=1.92(95% CI 1.35-2.74) & BMI (27.5-29.9)kg/m’
a5 A= OR=2.93(95% CI 1.84-4.65)¢] %131, BMI 30kg/m’ °©]% 135l

A= OR=5.08(95% CI 251-10.27)°] Atk. BMI 25kg/m’ W] rkell Bl &) of =}

_49_



BMI (27.5-29.9)kg/m’ Ii7°lA & OR=3.27(95% CI 1.72-6.21)¢] %131, BMI
30kg/m' o] 1ol A= OR=4.33(95% CI 1.86-10.09)°] 31 t}.

Tk ol Ao A BMI 25kg/m’ W[ Wkel]l H]3] BMI (27.5-29.9)kg/m'
aFAA AST  FA7F @A OR=2.72(95% CI 1.42-521), o=}
OR=2.21(95% CI 1.06-4.60)1 A S7t& X i1, A BMI 30kg/m' ©] %ol
2l OR=2.88(95% CI 1.01-820)°1lo™ 1 ¢ oM E Fostx &t
ot AST/ALT ratiox= BMI 25kg/m* W] %ke] v]3] =2} BMI (25-27.4)kg/
m'oll A1 OR=1.93, BMI (27.5-29.9)kg/m’'°ll A1 OR=2.33, BMI 30kg/m’ °] /gl
A OR=297¢]%131, oz BMI (25-27.4)kg/m oA OR=1.72, BMI
(275-29.9)kg/m ol &= OR=2.47, BMI 30kg/m’ ©]’olA OR=573°= &
A = Aok

o] AL o] Aol ASTHU ALT 47} BMIS &4 7174 3ol A

Uth= AF(Lee DH et al, 2006; Stranges S et al., 2004; Loannou GN

i}

et al, 2006)¢F A& Aol vk, BMIZF 3F &4 WA= FFHE oA

st AFEEA ASTHUY ALTOF AARe] © @A #AA o] At

o Fo] 57 vk g ecgloer HFH7|E dkrh. (de Castro JM et
al.,, 1990) Hellerstedet et al. ©] 267] 98t A4S A5 432 4
Az A S AHE Ay oy AFE2 A= Fvtd 2355 YEY

of dme WA vwalel BAL A Lk
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ABSTRACT

The Association between obesity

and the aminotransferase level

Sun young Kim
Graduate School of Public Health
Yonsei University

(Directed by Professor Sun Ha Jee, Ph. D.)

Context : Overweight and obesity in Korea have been increasing
around 0.5 percent every vyear. With the increasing obesity,
Non—alcoholic fatty liver diseases(NAFLD) has been postulated as the
most common liver diseases. Non—alcoholic steatotic hepatitis(NASH),
one of the NAFLD's, has been a rising concern because it can evolve
into liver cirrhosis or liver fibrosis, which is different from steatosis.
This research assessed the influence of obesity on the
aminotransferase level and evaluated the clinical efficacy of the
aspartate aminotransferase(AST), alanine aminotransferase(ALT) and
AST/ALT ratio as predictors of the degree of fibrosis and
inflammation.

Methods : This research was carried out on 5,015 subjects

selected from 37,769 people who had participated in National health
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and Nutritional Examination Survey(NHNES)in 2001.

The  subjects who had the factors for an increasing
aminotransferase level such as atherosclerotic cardiovascular disease,
stroke, myocardial infarction, liver disease, diabetes and metabolic
disease were excluded. Participants with positive hepatitis B surface
antigen or on long term medication were also excluded. The additional
exclusions were people with missing data on Body Mass Index(BMI),
Waist—Hip— Ratio(WHR), AST, ALT, those with extremely low BMI
level and people under the age of 20. The remaining 5,015(2,168
men, 2,363 women) subjects were included in the final analysis.

Subjects were categorized into 8 groups based on BMI and WHR.
The influence of obesity on the serum liver enzyme level was
analyzed after gender, age, average alcohol and tobacco intake per day
were measured and considered.

Results : The main results of this study were as follows.

First, AST and ALT levels were elevated steadily with increasing
BMI and WHR for both men and women. Average levels of AST and
ALT were much higher in males than in females. ALT and AAR were
more strongly related than AST as parameters predicting the influence
of obesity on the liver.

Second, there was interaction between alcohol consumption and
BMI, only in males. The alcohol consumption independently didn't

cause the rise of the ALT level while it affected the rise of AST and
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AAR levels.

Third, The relationship between the aminotransferase level and
BMI was dependent on age. The strongest associations of AST and
ALT with BMI were observed for both genders, expecially for the
participants younger than 50 years of age. The characteristics of
non—alcoholic fatty liver were observed while obesity was increasing
and the AST/ALT ratio was lower than 1.0. For the subjects above 65
years of age, the AST/ALT ratio was nearly 2.0 with reduced ALT
and increased BMI, which was assumed as the clinical evidence
showing deteriorated fatty change and fibrosis of the liver.

Fourth, There was no interaction between age and Waist Hip Ratio.
So the aminotransferase level was increased progressively with
increasing WHR independently(p<.0001). In women, in the abdominal
obesity(WHR>0.94)group, liver fibrosis was assumed in most case
with reduced ALT and an increased AST/ALT ratio.

Fifth, The odd ratio was increased in subjects with

BMI(25—27.4kg/m’) compared to the non—obese group(23—24.9kg/m’)

in both genders. The odd ratio of liver enzyme elevation in the male

obese group(BMI=30kg/m’)was AST 2.88, ALT 5.08, AAR(<1.0) 2.97

and AST 2.15, ALT 4.33, AAR(<1.0)5.73 in the female group with a

BMI of(230kg/m’); compared to those having a BMI of(23—24.9kg/m’).

Sixth, in the male group of which WHR was greater than 1.0cm,
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the risks of elevation of AST, ALT, and the decrease of AAR was
5.74 times, 4.15 times, and 2.49 times higher respectively compared
to those of which WHR was from 0.86 to 0.89cm. In the female group
of which WHR was from 0.94 to 0.99, the risks of elevation of AST,
ALT, and the decrease of AAR was 6.14 times, 2.50 times, and 2.06
times higher respectively compared to those of which WHR was from

0.82 to 0.85cm. The abdominal obese—group(21.0) wasn't statistically

significant. This showed the clinical evidence of liver fibrosis caused
by aggravated obesity with a decrease of ALT and an increase of
AAR greater than 2.0.

Conclusions : The more obese, the more there is an increase of
AST and ALT levels. Liver changed into acute non—alcoholic fatty
liver in the group of which AAR was less than 1.0 with increased
ALT. while in the group of which AAR was near to 2.0 with
decreased ALT, hepatic fibrosis and necrosis was developed. Obesity,
Age, ALT and AAR, are considered as factors for the expected
pathological aggravation of NAFLD. The findings suggested that further
prospective research on NAFLD is needed and showed the importance

of weight reduction through diet control and exercise.

Key words : obesity, non—alcoholic fatty liver disease(NAFLD), steatosis
and fibrosis, ALT, AST/ALT ratio
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