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= S Aol n|YEA A HIZH(NAFLD) &8 Alo] gl st g

o] #AE EAsA Y. A 2L 5 o BT 204014 704 T
tto 2 vt A (n=169) H 3/0E olud ERxow #HAA A

NAFLDZ Fa# Al8xsE 5 2%, g2 (n=179)2 HE 14 ol

S 3 4907k AAES B9 % 59 Foke] AxelA A

I}
7 RAS o] gste Fdae] HAFEF NAFLD A9 = (0dds
Ratio, OR)E v alglth Aol e -tz a Jd%a AT vlaLed A
Hxae] A49 @Rl AE PUFA(%)(p<.05), n—3 AAH(p<.01), H]EHY]
A(p<.05), HEMIK(p<.01), J*H(p<.01), HEF(p<.05)°], oz M= =
A F A (%) (p<.05)°] ¥A YeERETh bt FAbel A ZehA Ak
(%)(p<.05), n—6/3 H|E&(p<.05)°], AN = F AolHd#(p<.05), <
(p<.05), H(p<.05)°] A7} #A Yebrh. AR 150l diste] XA F
WA A g2 oke] 5 9 HEFYE(p<.05)7F frelskAl EdaL, $
At n—6/30] & (p<.05)0] FJstA FAHAY, A= Folg 5
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o Holx] gty A, A, wEFE, FAA]] wE WE, FADH /-
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A O] F=ATHp<.05). RHH F dyA F XA (%) HHTE =5
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95 HATH(p<.06). HEFIA(OR:  T1=2.24(1.02-4.5),
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NAFLD Aol s34t (p<.05). A= & A & A (%) (OR:
T1=2.41(1.11-5.22), T2=1.54(0.68-3.46))] AH7} =55 AUzt &
Aeiddo] FolA= tha Aol At #EEHA(p<.05), R HE}
AHAF o] W5 NAFLD 2A9Ig ] HA4 YeERtH(p<.05).

o] #Ze AR g vGEFA AWk B dgiE] n-3 Ak
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AN 7PEA EmE A E X Hlo] 5% oA A EE HA9E iy theX
< (simple steatosis)¥ H|&=A A WA (steatohepatitis, NASH) o2
= 4 At (Angulo P 2002). E3F 1t WS} 7o w APE 4= = T2
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2009; Park % 2006). NAFLD:= vk ol&d AeA, A2d G, 1399

2 uAGFE Teets gASST By olyzt AdaAAE, AFgAS 5
o] & Wad A& AdAdxE Hural Jdvk(Marchesini G & 2003).
A2 F(2008)] Aol HIEEAY AEIE A3A A AEFES T
2 gES gz vE) gulel Aoz yEhwth 713 5(2004) A
24 HHE B3AE HHES Sl Adgk = ARSI FHEC] 56%
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Akt djzaiibe] AnbAQl 5244 MlALE Table 19 AAISGIH A4 3
o2k 5 BMI(kg/m2) 350173 Hi= AAML7] A2 djotd dae AHFH o]
T @2k 140g, oA 70gS AU ArbAT]e] Hol dAE we A
& A9d 34879 AR7E HAF el AHEEAE. Ak dAF 1037
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Table 1. 3Hx}—tj

=S

SREI N kA (n=169) % (n=179) P
A
G 103(60.59)" 63(35.39)
<0.001
o] 66(39.41) 116(64.61)
A
207294 22(12.94) 50(28.09)
307494 81(47.65) 85(47.75) "
_ 0.006
507644 60(35.88) 37(20.22)
65694 6(3.53) 7(3.93)
29
AR, e,
AmE Q) 82(48.24) 83(46.37)
a2, A E] 25(14.79) 13(7.26)
el 0.004**
CTTew 8(4.73) 32(17.88)
e
72 54(31.95) 51(28.49)
5]
ZZ8tn =9 12(7.10) 4(2.25)
Zz3tm =9 11(6.51) 7(3.93) 0107
nEdw =9 60(35.50) 67(37.64) '
st &4 o4 86(50.89) 100(56.18)

*: P<0.05, #*x: P<0.01, #**x P<0.001

UN(9%)
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(p<.01).
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Table 2. A ®

A (n=166) oA (n=182)
o whALg} BAE o = o A dET -
(n=103) (n=63) (n=66) (n=116)
il
207294 19(18.45)" 12(19.05) 3(4.55) 38(32.76)
30749 A 63(61.17) 40(63.49) 0.141 18(27.27)  45(38.79)
< . 1***
50764 A 20(19.42) 7(11.11D) 40(60.61) 30(25.86) 0.00
65769 A 1(0.97) 4(6.35) 5(7.58) 3(2.59)
2 9
A2, #yA,
63(61.17) 37(68.73) 19(28.79)  46(39.66)
AL el
37 ]
shufE) A H) 2~ 15(14.56) 1(1.59) 0.008"" 10(15.15) 12(10.34) 0.007""
FFEAER/
. 7(6.80) 16(25.40) 1(1.52) 16(13.79)
e F
52 18(17.48) 9(14.29) 36(54.55) 42(36.21)
=
5% &4 4(3.88) 1(1.59) 8(12.12) 3(2.61)
Zetn 9 2(1.94) 000.00) 9(13.64) 7(6.09)
0.376 0.009™
1T &4 31(30.10) 15(23.81) 29(43.94) 52(45.22)
gigta £ ol 66(64.08) 47(74.60) 20(30.30) 53(46.09)

*: P<0.05, #x: P<0.01, #=*x: P<0.001

UN(96)
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ol
)y
r
=
El

F @A @A w29 Al A Ak 257 (14.9%), R 16
(9.0%)% Ao A =91, SHE 79 A 9= gadxtE B2 971
(57.1%), HEa" 1408 (79.7%) 0.8 thxatol A o A e tH(p<.001).
ol HExwolA S ETE oA o] HEo] %97 wWroR AztET. 3714

ol e HEll 71 A, AAVISAEAEF] AF, #HA] 2574
A E T owRE e xpolvh ®eolX| ekeko ), HERRIF F-r1E A FH A
g zsto]l #xbwtel Hlwsle] o @& Alghe] HEd| dH s IS UE
WATHp<.059). Chavez 5(2006) NAFLDS} &¥te] #do] glofa ®
139 91 (OR=0.89, 95% CI 0.65~1.21), Abdelmalek %(2006)2 2 A7}
%S Yoz 3 Ao FALS NAFLDSE ddo] &S #E&d

(OR=3.41, 95% CI 1.43~9.07). 9ds 5(2008)9 AFolAx FAHFLS X
Wkaro] 2T E Y folh Al =ktH(p<.05). o9} o] A3 NAFLDY
B Ao te As7F lden org &3 NAFLDS SdAxte] glitx o

2L B esi AztE

=)

e
N
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Table 3. A}~z 7+ A7 53

IR 327 (n=169) 2 (n=179) p
=4
A M e 25(14.88)" 16(9.04)
7V v 6(3.57) 0(0.00)
4 54 41(24.40) 20(11.30) <0.001
e A gle 97(57.14) 140(79.66)
ey _F714d A3
o] 41(23.81) 53(32.96)
0.059
SJARKe2 128(76.19) 120(67.04)
NeAAE AA

o] 30(17.26) 40(22.35)

SJARKe2 139(82.74) 139(77.65) 0236
A 5

A shA @ 91(53.85) 79(44.13)

F13]-533] 46(27.22) 61(34.08) 0.187

F43] o)y 32(18.93) 39(21.79)

. P<0.05, #+ D<0.0L, **+ P<0.001

UN(%)
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Aol wE A Ay Fdol w3t AFeA b dAptel A HA FA
407 (39.22%), ‘¥& A ¢l 339 (32.35%), ‘EA wWd ¥ 241
(23.53%), 7FF ¥ 59 (4.9%) o2 YER, tEzTddAs 9 4
s 329 (51.61%), ‘A &7 1778(27.42%), ‘QAA wid 3L 134
(20.97%) o2 YElY 7 o F 598 zpolE BEATHp<.05)

Azl = SEAp-th=at F ol g zel7k fIdTh L 9 vigRla 7714
A, 7158 4Fe AF, ARAQ @59 AR A -dxT 1 frolg A

°ol7} fl3itt.
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Table 4. ¥l W& FA-thx 3+ AA45H
A (n=166) oAl (n=182)
A7 =1 S}t o 2= b S}t o .
(n=103) (n=63) (n=66) (n=116)
&4
HAA wid 9% 24(23.53)1) 13(20.97) 1(1.52) 3(2.61)
JHE A 5(4.90) 0(0.00) . 1(1.52) 0(0.00)
- 0.04 0.532
IA &4 40(39.22) 17(27.42) 1(1.52) 3(2.61)
g 4 9 33(32.35) 32(51.61) 63(95.45) 109(94.78)
H el Y714
a3
o 24(23.30) 18(28.57) 16(24.62) 41(35.34)
0.449 0.136
oly & 79(76.70) 45(71.43) 49(75.38) 75(64.66)
ZI'sAAE A3
o 17(16.67) 13(20.63) 12(18.18) 27(23.28)
0.521 0.421
oly & 85(83.33) 50(79.37) 54(81.82) 89(76.72)
THAE &5
e akA &= 54(52.43) 25(39.68) 37(56.06) 54(46.55)
F13)-533] 20(2816)  23(3651) o783 172576  38(3276) (0455
F43] o] 4 20(19.42) 15(23.81) 12(18.18) 24(20.69)

*: P<0.05, #x: P<0.01, #=*x: P<0.001

UN(96)
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Ewﬂkghf)%<ﬁﬂhfﬂki HwH(=25)0] 98 (57.4%) o2 7V4 %A e
, xRl s AAAS(18.5<BMI<23)°] 969 (53.6%) 0.2 714 =7
YE S TH(p<.001). HF-HIVH 245, 189, 4s¥ LDL, ALT % AST9
v BT koA fofsh Al mA JERRtH(p<.001). FEFH2HETL W
< HDL §go] tixatat vjaLste] gharol A =7 vebtth(p<.01) whebA]
NAFLD 3252 ddo] gAtESTa Ad8ds 2hal lgol #EHAUT 9
A 5(2008)9] ATFolA BMI, dd=d, a4AY, AST 2 ALT 7} tix
ol BE ARl A frolak Al HA WERSTE Lee 5(2006) AST, ALT,
SAAY, HDL-Fd2HE, 3539 2 BMIZF NAFLD ##dzte|n, o]
< BMI7} NAFLDO o3 #dQdAer Husigle, dAsH HvkS
NAFLD®} #dE o] A& 2 defx] glow, Hnte] Aajd4= NAFLD%
NASH®] @Ao] F7kA 71tk (Tendler 5 2007, Ueno & 1997). BIRFSH Abgh
& AzA oA A AL sl oA Az Blgo] FTbe] LAl resistin}
visfarin®} 78  chemokine/o}t] E7}<lo] =& Frz W3t} (Curat =
2006). 53| resistine A|WAEA TG ®3E FEdHH, sAlel oA
FASE A=3te] HAXEU FAAEH fFEASAS S7HA170

2007). AypHow FE|A|uake] ) ALk TAER ] e fPo=
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Table 5. 3+A-d] =7

=
—_>il‘4

Al

B

) @oﬂﬁ]—@x}ﬁ

=~ |
AMAAZ D AR 7 22 (n=169) ) 29 (n=179) P
BMI (kg/m”)
<185 1(0.59)” 7(3.91)
<23 20(11.83) 96(53.63) ok
<25 51(30.18) 36(20.11) <0.001
225 98(57.4) 39(22.35)
B BU T (3>90cm, ol>85cm)
o 85(50) 16(9.5) ok
ol S 85(50) 162(90.5) <0.001
NG (5% 71130mmHG, ©] $7185mmHGo]4H)
High blood pressure 19(18.45) 12(11.32) 0.2686
Normal 84(81.55) 94(88.68) )
TG (TG2150mg/dl)
High TG 68(47.89) 19(13.87) ok
Normal 74(52.11) 118(86.13) <0.001
FT8HAF (2100mg/d)
High fasting glucose 81(52.26) 24(17.02) <0.001"""
Normal 74(47.74) 117(82.98) ;
HDL (g<40mg/dl, *1<60mg/dD)
Low HDL 68(47.89) 47(35.07) 0.02*
Normal 74(52.11) 87(64.93) )
LDL (2130mg/dl)
High LDL 57(43.85) 19(15.08) <0.001"**
Normal 73(56.15) 107(84.92) )
FZG 28 Z (2200mg/dD
High total cholesterol 80(51.95) 42(29.58) 0.021"
Normal 74(48.05) 100(70.42) )
ALT (>401U/L)
High AST 113(68.48) 8(5.57) <0.001"**
Normal 52(31.52) 133(94.33)
AST (>401U/L)
High AST 65(39.39) 3(2.13) <0.001"**
Normal 100(60.61) 138(97.87) )

. P<0.05, ** P<0.01, *** P<0.001
UN(96)
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bl S izl vle] @At BAlF Ei HRk BMI(23kg/m” o
SAAAE, 359G, LDL, ALT % AST9] vl &o] 93517

.01, p<.001), A% =& BMI(23kg/m® ©]4}), E-3n|vh

, 5d9, HDL, LDL, ZZ#~HE, ALT, AST9] ©

—_

vl
A =HH(p<.01). 224 F(2008)9 ATolA BMI, &=, LDL,
TEEY, FZU2UE, TAA, AST 2 ALT7ZF thzatel vl&) Azt 2
gl A FeolskAl = YEFRTE Marchesini 5 (2001)2 22 A A HA] 5
(BMDE 2zt glol% H|gZF A Agks 7 2ollA Hat seEart
o Eokvhal Basgleh B AgoA®E vgdE3Ad ANt A3S THz o
zre] Hvste] ofw] A s Ed7E B E%a, st g AW

=
Zhol ARl d&Fe vA= dAbelw, ko] A el Fod AFds )
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Table 6. Aol w& SA-vhxa 7P AAAS B dosts Xi%

AN A A= o w4 (n=166) /3 (n=182)
= - Skt o= S S T P e
CEEEIE: P P
(n=103) (n=63) (n=66)  (n=116)
BMI (kg/m°)
<185 0(0.00) 1(1.59)” 1(1.52) 6(5.17)
<23 9(8.74) 24G38.1) oo 1U66D 726200 001
<25 25(24.27) 20(31.75) 26(39.39) 16(13.79)
=25 69(66.99) 18(28.57) 28(42.42) 22(18.97)
Baulwt (d2>90cm, o A>85cm)
o] 52(50.49) 4(6.35) <0.001°* 32(48.48) 13(11.21) <0.001"""
of] Q. 51(49.51) 59(93.65) : 34(51.52) 103(88.79) :
9 (=71130mmHG, ©] 27185mmHGe]4H)
High blood pressure 15(22.06) 8(17.02) 0,830 4(11.43) 4(6.78) 0.351
Normal 53(77.94) 39(82.98) ’ 31(88.57) 55(93.22) ’
TG (TG=150mg/dl)
High TG 51(57.3) 13(23.64) . 17(32.1) 6(7.32) o
Normal 38(42.7) 20630 001 oser9) 70268 0002
TEEF (=100mg/dD
High fasting glucose 51(54.26) 14(25.0) 0.005" 31(50.0) 10(11.76) <0.001"""
Normal 43(45.74) 42(75.0) 31(50.0) 75(88.24)
HDL (g<40mg/dl, <60mg/dD
Low HDL 26(29.21) 10(19.61) 0248 42(79.25) 37(44.58) <0.001°""
Normal 63(60.79) 41(80.39) 11(20.75) 46(55.42)
LDL (=130mg/dD
High LDL 34(41.98) 8(17.02) <0.001°* 23(46.94) 11(13.92) <0.001"""
Normal 47(58.02) 39(82.98) : 26(53.1) 68(86.08) :
29 2HE (=200mg/dD
High total cholesterol 48(51.61) 16(28.57) 0,075 32(52.5) 26(30.23) 0.008"
Normal 45(48.39) 40(71.43) ’ 29(47.5) 60(69.77) :
ALT (>40IU/L)
High ALT 78(78.0) 7(12.5) . 35(53.85) 1(1.18) ok
Normal 22(22.0) 49(87.5) <0.001 30(46.15) 84(98.82) <0.001
AST (>40IU/L)
High AST 42(42.0) 2(3.57) . 23(35.38) 1(1.18) ok
Normal 58(58.0) 54(96.43) <0.001 42(64.62) 84(98.92) <0.001
1 P<0.05, *x P<0.01, ==« P<0.001
UN(%)
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4. SA 2wt g G AFE Pl

1) 748l wa ghxp-j

BN
M
@
o
o2
[P
o
A
ol
E
Rl

iz A5 A= PUFA(%)(p<.05), n—34]%4H(p<.01), H]EH
A(p<.05), HIEFIK(p<.01), ¥4H(p<.01), HEF(p<.05) A7} F9
A=A YA, BIERIE(p<.065)¢F HIEFRIC(p<.096)= H& A3 H
Fdout FoHA Aol gtk whH AN E F odux T AW
(%)(p<.05)° HHA7}F frelstA =4 vew

At Apell A 2 AHp<.05), n—6/34]&(p<.05)2] AFA7F o5t
A=A YEla, ARl F oA F w@5atE (%) (p<.05), Aol f
(p<.05), ¢1(p<.05), #H(p<.05)¢ AF7F FstAl =A ek, Z+
(p<.059)3 ZF(<.061)9 A3+ =2 43FS HAh

Zhu 5(2008)9 <Aol4 NAFLD %2} 144%-S tidoz 1HAN=72)
ANA Seal Oil(EHF)AA FE3F 2g°] n—3 A4S, TFBIN=72)d A=
5% placebod 24 Bt AR Ay AT W= oy ALTS =
BAE AFBAM BT IFANA FosHAl sreban(p<.05), AST, =4
2HE 3 HDLY & WAH AT (p<.05). Capanni & (2006)2] A
A% NAFLD A} 56%S oz At (N=42)o| A n—3 A%2H(EPAS}
DHA 0.9/1.5¥M]€) < 1g¥ wd AAES a3, o (N=14) A= Ech
2 22 glo] 127 B ## g A, FAroll A ALT9F 44T frofg
a7 #HFHJA T (p<.0001). o]eF o] n—3 Ak AFAE W ALT}
AST, 4%, LDL 3 BMI7} fr9lstAl +aeklar, HDLo] #olstAl &7t
B3k AFEo] v Bay i dri(Spadaro % 2008, Tanaka %

i)
o
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2008, Hatzitolios & 2004, Vega & 2008).

Giorgio =(2011) o Lo A NAFLD$A} 7} o) -l H] &
PUFA(p<.0001)¢} n—3 A4Hp<.0001)S o YA AFHs93, n—6/3 A
£ (p<.000)¥ TP (p<.0001) E F olUA T A(%)(p<.0001)S U
= AF s A Sl #EEA.

oA F duA F wFstE AR At Hlgte] fApel A
FrolatAl =A vEbd A2(p<.05), v APATEH frAke AFoltt. o
9] Kumiko Toshimitsu & (2007)2] 7oA v A W7F3 (NASH) 3+
Zke} A HTH(Simple Steatosis) A5 U2 3 AHdAY dda AF
FAbel| ofstd, SRzl vlE] dRe] o MalE el NASH #Hxfof A]
o] AR A vEwa, F duA T eestEe] AFANTE fosHA
= %H(p<.05). Nimer 5(2008)°] A7l ¢stH NAFLD$HAS} vz 9
Soft drink®] ZAH]7} NAFLDZAF Al F-2o) kAl =] YEFGTHp<.001). HE3
Volynets 5(2012)¢] Aol %= NAFLD Aol AN & FF, ddF 2 o
gl AF7 dxTddA =A AFTe] #FHAT. gesE 53 3T
(fructose) S FHsHAl AHAAZ A RdoA 3 Aol %43 NASH=Z
o] o] =R E Ak Bergheim 5 2008, Tetri & 2008). $-2vtate] 21&

DB of2] FFE o] QU] PobA E AFdAE eFsHE

AFF & 4 990, NAFLD $AbolA FeAEE g g
4 YA FF S2ol x3E @ DB FH0] ol RoA v A
Fe} NAFLDS| #Hla AF7F RE=A] o] Fojzjokgirtar  AYzfgirt,  mEgh
NAFLD $AEoA &531%
Aol 7V Alsetrtal AzkE

¢

=5 gede] A4F 4HE HEE wgae
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Table 7. Ao & SA-tfxa 7+ A4 AHH vl

2] 2 ' (n=166) _ o (n-182)

aAw  dxe . @A4w TEE2

Vday) (n=103) (0=63) (0=67) (n=115)
Energy(kcal) 2024.67i41.111) 2042.40£52.57 0.791 1633.43+36.94 1607.38+£27.98 0575
Carbo(%) 57.52£0.65 58.00£0.84 0.651 61.25+0.85 5877065 0.023"
Fat(%) 25.20£0.48 24.91£0.62 0.709 23.70+0.68 25671051 0.023"
Protein(%) 16.01+£0.23 16.21+0.30 0.599 15.85+0.27 15.70+0.20 0.650
Carbo(g) 289.41+5.71 293.08+7.30 0.693 249.26+6.30 236.09+4.77 0.098
Fat(g) 57.35£1.88 57.55£2.41 0.947 43.29£1.68 4593+1.27 0.215
Protein(g) 80.87£1.95 82.83£2.49 0.536 64.73£1.67 62.78£1.27 0.354
Cholesterol(g) 369.41+15.26 403.23£19.52 0.174 2834.39+15.59 298.04+11.81 0.486
SFA(%) 0.32+0.006 0.29+0.007 0.034" 0.31+0.008 0.31+0.006 0.562
MUFA(9%) 0.38+0.004 0.37+0.005 0.436 0.38+0.005 0.37+0.004 0.310
PUFA(%) 0.29+0.007 0.32+0.009 0.029" 0.30+0.008 0.30+0.006 0.933
n-6/3(%) 7.98+0.323 6.86+0.41 0.034" 8.2+0.41 7.55+0.31 0.207
n-3(g) 1.15+0.8 1.53+0.1 0.003™ 0.96+0.08 1.04£0.06 0.446
Fiber(g) 18.21+£0.58 18.92+0.75 0.463 18.69+0.69 16.78+0.52 0.029"
VitA(ueRE) 688.60+29.0 78594+37.17 0.041" 829.15+51.26 TR7.58+38.83 0.519
VitD{(ug) 4.46+0.62 5.68+0.80 0.234 3.59+0.32 3.62+0.24 0.932
VitE(mga*TE) 15.40+0.50 16.93+0.64 0.065 14.13+0.58 14.54+0.44 0.580
VitK(mg) 134.883+6.71 164.45+8.59 0.007" 154.80£10.45 146.41£7 .91 0.523
VitClmg) 83.60£5.88 99.60£7.52 0.096 106.03+6.49 95.76£4.91 0.209
VitBl(mg) 1.40£0.05 1.36=0.06 0.67 1.12£0.03 1.09£0.02 0.570
VitB2(mg) 1.20£0.03 1.22£0.04 0.69 1.07£0.04 1.08£0.03 0.809
Niacin(mg-NE) 18.06+£0.51 18.59+0.65 0.781 14.02+0.40 14.05+0.30 0.942
VitB6(mg) 1.79£0.05 1.78£0.07 0.886 1.53£0.04 1.53£0.03 0.279
Folate(ug) 419.6+12.67 473.08+16.20 0.010" 441 .59+16.60 419.62+12.57 0.293
VitB12(ug) 8.35+0.42 7.76£0.53 0.387 6.90+0.43 6.62+0.33 0.608
Calmg) 446.33+£16.54 461.88£21.15 0.563 464.90+17.26 423.65+13.07 0.059
P(mg) 1150.34+26.63 1200.55+34.06 0.247 1013.56+24.39 952 36+18.47 0.047"
Na(g) 4130.53+105.80 4487 .08+135.29 0.040" 3392.93£111.47 3405.66£84.45 0.928
K(g) 2578.90£6R8.13 2749.27£87.11 0.125 2635.86£86.08 2432.45£65.21 0.061
Mn(mg) 76.94£3.82 85.98£4.89 0.148 78.08+4.31 72.10£3.26 0.207
Fe(mg) 14.29+0.48 14.45+0.62 0.839 13.16+£0.45 11.93+0.34 0.033"
Zn(mg) 11.43+£0.27 11.55+0.34 0.775 9.60+0.27 9.25+0.20 0.304
+ P<0.05, #+ P<0.0l
UMeanxSE
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2) dRF Hste] BA F Ao wE A -dixa T deL
AFHZ vl

A g

AR aFel date] BAY T g JHATS Hlad A= @At
49 n—6/39&(p<.05)9] AFH7F FATAA fFofsA FA JERa
PUFA(%)(p<.05), n—3A%4Hp<.01), HEFTIA(p<.05), HIEFVIE(p<.05),
HIEFIK(p<.01), 94H(p<.01), YEH(p<.05)9 AFH7I thxolA F9st
A Bol AFstdv. el 2=H E(p<.06), BIERIC(p<.067), ZH(p<.09),
H(p<.085)9 AAE tixwdA H2 B Aoz et 49 A9
AH2F ek BAge & g BAA fole zolE HW HE AU
Aol Aol FAIASE fFodk AfolE © o] HeolA &Fokth Musso &
(2003)9] GUda AF Aol W= NASHIAES thzzatol vls wekd
s} HlgRES] AFHFo] 2tk NASH #xtEd A gyl ES B3
I, 7 AREet 5o MAE A (Lavine 5 2000), Harrison 5(2003)9]
Aol M= NASH 5ol Al BIEFRIC(1,000mg) 2k HIEFIE(L,0001U)E g
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Table 8. A SA-t)Z7 7+ Adad AHF v, dH 150 ate] wAgY
3 2 _ (n=166) _ o] (n=182)
S}t =7 S AT =
(/day) N N N 5 P
(n=103) (n=63) (n=66) (n=116)

Energy(kcal) 1904.82i61.972) 1945.28+64.85 0.545 1629.75+44.85 1624.15+38.02 0.914
Carbo(%) 59.80£0.88 60.11£0.92 0.737 60.75£0.92 61.26+0.78 0.634
Fat(%) 23.33£0.65 23.13£0.68 0.734 24.26£0.73 23.75+0.61 0.544
Protein(%) 16.23+0.36 16.47+0.38 0.525 15.53+0.32 15.59+0.27 0.874
Carbo(g) 281.32+R8.75 287.99+9.16 0.479 248.23+0.98 248.3616.19 0.988
Fat(g) 50.63+2.68 51.53£2.80 0.756 44.46+1.93 42.68£1.62 0.426
Protein(g) 77.07£2.93 80.17£3.07 0.326 63.69£2.03 62.59+1.71 0.640
Cholesterol(g) 312.45+22.09 357.34+£23.12 0.060 282.58+18.60 277.31+£15.69 0.805
SFA(%) 10.07+0.85 9.17+0.89 0.327 8.18+0.66 7.66x0.55 0.501
MUFA(%) 12.44+0.98 12.14+1.03 0.775 10.30£0.76 9.42+0.64 0.323
PUFA(%) 8.18+0.50 9.30+0.53 0.042= 8.05+0.47 7.47+0.39 0.286
n-6/3(%) 8.23+0.5 6.96+0.52 0.018= 7.87+0.49 7.08+0.42 0.167
n-3(g) 1.14+0.12 1511013 0.004*= 1.06£0.1 1.11£0.08 0.633
Fiber(g) 18.97+0.88 19.80+0.92 0.385 17.82+0.75 18.33+0.63 0.559
VitA(ueRE) 715.32+44.73 810.87+46 .81 0.048= 761.65+60.41 810.90+50.96 0.479
VitD(ug) 471£0.95 5.98+1.00 0.219 3.63+0.39 3.78+0.33 0.744
VitE(mg*-TE) 13.96+0.76 15.64+0.80 0.043= 14.47+0.71 14.79+0.60 0.694
VitK(ug) 143.83+9.81 173.38+10.26 0.006%* 148.42+12.13 164.10+10.23 0.262
VitClmg) 83.77£9.02 101.63+9.44 0.067 99.18£7.56 102.93+6.37 0.666
VitBl(mg) 1.32£0.08 1.30£0.08 0.753 1.07£0.04 1.09£0.03 0.764
VitB2(mg) 1.13£0.05 1.17£0.05 0.446 1.05£0.04 1.07£0.04 0.803
niacin(mg-NE) 17.53+0.77 17.94+0.81 0.623 13.90+0.49 14.15+0.41 0.657
VitB6(mg) 1.77+0.08 1.78£0.08 0.956 1.52£0.05 1.52£0.04 0.994
Folate(ug) 426.93+18.83 486.76+19.71 0.004*= 417.88£18.64 446.15+15.72 0.189
VitB12(ug) 8.76+0.64 8.24+0.67 0.452 6.50+0.52 6.80+0.44 0.614
Calmg) 4346712561 455.30£26.80 0.454 456.90£20.47 442 00+17.27 0.527
P(mg) 1117.91+40.85 1183.60+42.74 0.136 983.16+£28.56 973.77+24.09 0.775
Na(g) 3900.61£162.03 4322.95+169.56 0.016=* 3347.09£133.42 3511.64£112.55 0.285
K(g) 2602.95£103.39 2792.32+108.19 0.090 2465.62£92.46 2581.22£77.99 0.278
Mn(mg) 75.62£5.86 86.52£6.13 0.085 80.07£5.19 77.43+14.38 0.659
Fe(mg) 14.01+0.75 14.25+0.79 0.768 12.75+£0.52 12.59+0.44 0.804
Zn(mg) 11.01+0.41 11.29+0.43 0.518 9.44+0.32 9.37+0.27 0.867

1 P<0.05, *+: P<0.01,
UAfter adjusting for age group(in year; 20—29, 30—49, 50—64, 65—69),

“Mean+SE
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e ¢ donw ¥IpAUAS Aldsks Aol dasttH(Musso 5 2003).

A= F AUy T AR AFAF EEFEF (OR:
T1=2.41(1.11-5.22), T2=1.54(0.68—3.46)) NAFLD A <&o] izolx

(p<.05) thax Aoldt A3p7p AT & oluA 5 A (%)e] ddf A=

[e]

4 §o4e e sl
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Table 9. oA YA A Fo] WE NAFLD 9HAl @ =], x| A8 354
%A o4
05] ‘2}:5\_ Crude OR Age-adjusted Multl_vanate* Crude OR Age-adjusted Multl_varlate*
(95%C1D) OR(95% CD” adusted (95%CI) OR(95% CD” adjusted
OR(95% CD? OR(95% CD?
= 515 (%)
T 1.20 0.96 1.08 0.71 271 2.66
(0.42-3.39) (0.28-3.34) (0.27-4.34) (0.30-1.68) (0.92-7.96) (0.78-9.06)
T2 0.91 0.69 0.84 1.27 2.32 2.21
(0.34-2.41) (0.22-2.14) (0.23-3.1D) (0.59-2.74) (0.95-5.66) (0.79-6.14)
T3 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.538 0.548 0.523 0.390 0.056 0.045
A (%)
T 0.92 0.90 1.13 241 0.74 0.93
(0.42-1.99) (0.37-2.15) (0.42-3.0) (1.11-522) (0.29-1.93) (0.32-2.68)
T2 1.08 1.08 1.16 154 0.79 0.87
(0.51-2.29) (0.49-2.36) (0.43-2.78) (0.68-3.46) (0.31-2.03) (0.32-2.36)
T3 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.859 0.907 0.967 0.024" 0.573 0.567
355 (g)
T 1.19 1.35 1.12 0.6 0.94 0.87
(0.57-2.49) (0.63-2.9) (0.47-2.67) (0.28-1.26) (0.4-2.19) (0.35-2.14)
T2 0.64 0.58 0.43 0.68 0.89 0.79
(0.29-1.42) (0.25-1.3) (0.16-1.15) (0.33-1.41) (0.4-1.98) (0.33-1.93)
T3 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.704 0.702 0.822 0.161 0.915 0.934
A (g)
T 1.31 1.45 1.58 1.82 0.96 1.36
(0.61-2.81) (0.62-3.39) (0.6-4.18) (0.87-3.78) (0.41-2.25) (0.51-3.61)
T2 1.08 1.04 1.18 1.03 0.64 0.80
(0.5-2.34) (0.48-2.28) (0.49-2.8) (0.47-2.27) (0.26-1.58) (0.3-2.15)
T3 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.505 0.428 0.518 0.122 0.919 0.939
F492HE
T 1.78 2.06 2.57 1.13 0.91 0.78
(0.81-3.8%) (0.9-4.72) (0.97-6.82) (0.53-2.41) (0.39-2.13) (0.29-2.06)
T 1.21 1.21 141 1.22 151 1.38
(0.55-2.67) (0.55-2.66) (0.56-3.58) (0.58-2.55) (0.64-3.55) (0.53-3.56)
T3 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.142 0.116 0.14 0.751 0.719 0.54
n-3A 4
Ty 2.14 2.22 2.16 148 1.24 1.17
(0.98-4.66) (1.0-4.94) (0.86-5.42) (0.71-3.06) (0.55-2.8) (0.46-2.94)
Te 1.58 1.52 1.57 0.98 0.97 1.23
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(0.71-3.54)

T3 1.0
P for trend 0.056
n-6/3 v &
T 0.49
(0.22-1.09)
T2 0.78
(0.37-1.64)
T3 1.0
P for trend 0.093
Aol K
T 1.37
(0.61-3.07)
T 2.39
(1.1-5.22)
T3 1.0
P for trend 0.48
7S X 8 A W (g)
T: 1.65
(0.77-3.53)
Ty 0.98
(0.44-2.15)
T3 1.0
P for trend 0.235
A E X 8 (g)
T: 1.05
05-2.2)
T2 0.46
(0.21-1.04)
T3 1.0
P for trend 0.872
E A
g)
T: 1.00
0.47-2.1)
T 0.69
(0.31-1.51)
T3 1.0
P for trend 0.921
o 7HE 3 8 A (%)
T 1.82
(0.86-3.85)
T 0.59
(0.26,1.35)
T3 1.0

(0.67-3.46)
1.0
0.056

0.46
(0.2-1.05)
0.77

(0.36-1.63)
1.0
0.095

1.50
(0.65-3.48)
2.64

(1.16-5.99)
1.0
0492

1.56
(0.71-3.42)
0.93

(0.41-2.1)
1.0
0.219

0.99
(0.46-2.13)
0.45
(0.2-1.03)
1.0
0.851

0.98
(0.45-2.13)
0.66

(0.29-1.48)
1.0
0.951

1.91
(0.83-4.16)
0.62
(0.26-1.49)
1.0

(0.61-4.04)
1.0
0.030"

0.50

(0.2-1.3)
0.87

(0.37-2.06)
1.0
0.133

1.82

(0.67-4.93)
2.93

(1.06-8.09)
1.0
0.535

175

(0.71-4.32)
12

(0.47-3.05)
1.0
0.154

1.32

(0.54-3.26)
0.41

(0.16-1.08)
1.0
0.430

1.41

(0.6-3.55)
0.69

(0.28-1.73)
1.0
0.791

170

(0.69-4.18)
0.73

(0.27-1.96)
1.0

28 -

(0.45-2.11)
1.0
0.316

0.74
(0.35-1.55)
0.8

(0.39-1.65)
1.0
0.434

0.49
(0.23-1.07)
0.79

(0.39-1.59)
1.0
0.083

0.98
(0.48-1.98)
0.57

(0.26-1.24)
1.0
0.805

0.86
(042-1.77)
0.68
(0.33-1.44)
1.0
0.633

0.94
(0.45-1.95)
0.92

(0.44-1.93)
1.0
0.855

1.13
(0.54-2.33)
1.00
(0.48-2.09)
1.0

(041-2.3)
1.0
0.507

0.66
(0.29-1.51)
0.81

(0.36-1.82)
1.0
0.262

1.67

(0.63-4.39)
1.36
(0.61-3.03)
1.0
0.32

0.65
(0.29-1.47)
0.37

(0.15-0.88)
1.0
0.276

0.61
(0.27-1.39
0.69
(0.28-1.71)
1.0
0.177

0.52
(0.22-1.23)
0.94

(0.4-2.21)
1.0
0.153

1.49
(0.63-3.53)
1.00
(0.43-2.32)
1.0

(0.48-3.15)
1.0
0.563

0.70
(0.28-1.75)
0.72

(0.29-1.79)
1.0
0.274

178
(0.62-5.12)
1.27
(0.52-3.14)
1.0
0.411

0.71
(0.28-1.8)
0.39

(0.15-1.03)
1.0
0.174

0.71
(0.28-1.78)
0.626
(0.265-1.478)
1.0
0.123

0.54
(0.21-1.38)
0.97

(0.38-2.47)
1.0
0.133

1.63
(0.63-4.21)
0.73
(0.28-1.9)
1.0



P for trend 0.136 0.138 0.165 0.755 0.257 0.258
a2 52T (%)
T, 0.86 0.87 1.00 0.59 0.64 0.75
(04-1.84) (0.4-1.88) (04-2.45) (0.29-1.23) (0.28-1.47) (0.3-1.88)
T: 0.77 0.82 0.97 0.55 046 041
(0.36-1.64) (0.37-1.8) (0.39-2.39) (0.26-1.14) (0.2-1.06) (0.16-1.06)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.662 0.657 0.925 0.137 0172 0.163
E 52 (%)
T, 0.51 0.52 0.71 0.97 0.53 0.48
(0.23-1.1) (0.23-1.17) (0.28-1.78) (047-2.0) (0.22-1.25) (0.18-1.23)
T: 0.54 0.55 1.05 0.78 047 0.35
(0.26-1.16) (0.25-1.19) (0.43-2.59) (0.37-1.64) (2.0-1.1D) (0.13-0.95)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.060 0.059 0.070 0.892 0.103 0.141
*: P<0.05

DAfter adjusting for age group(in year; 20—29, 30—49, 50—64, 65—69)
2 After adjusting for age group(in year; 20—29, 30—49, 50—64, 65—69), current

job group(profession, manegerial position, office worker, soldier/ agriculture,

fisheries, mining industry/ simple labor/ unemployed), education(<elementary

school, middle school, high school, >university). exercise frrequency group(in
times/week; none, 1—3 or >4), smoking group(none, in past, sometime, current)

and energy intake
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2) HE AFH5Fo] w2 NAFLD 24 93 % Hlw

B

HEM AHATTE Uz AT £x9 389 ghol 7[x8tqd Al 2
U 3 NAFLD 2 e =nH|E 2A2¥ 3F7|EX oz 4k&39 )

FollAl BIEFRIAS]  AH o] RS+ 5(0R:  T1=2.24(1.02-4.5),
T2=1.7(0.76-3.82)) NAFLD 'ZA9|do] A (p<0.043), A& HAY %
(p<0.044)ol %= FojAdo] FAEA, kAl 2 A4 AA A5G gt
B $(p<0.078)el= AIFEES HeRTE HIERIKS] AHZFo] EeF
(OR: T1=2.49(1.14-5.42), T2=1.28(0.57—2.88)) Aol A
(p<0.017), 1% HA F(p<0.014)¢}, dubAleg 2 A3 ASH7 1
F(p<0.01D) %= frofatA DA ] Eskeh HIENICe] AHZ ] FeTF
(OR: T1=2.79(1.25-6.26), T2=2.26(0.99-5.17)) NAFLD Q¢ do] #
FA3L(p<0.013), 98 BA F(p<0.013)9}, Lukald 2L AZAA PS5
B F(p<0.01D)ell %= fFolatA HAAF] =Hdrh A
=(OR: T1=2.41(1.09-5.33), T2=2.04(0.9-4.59)) AT Axx
(p<0.039), 9% HEA F(p<0.038)°l%= 5]
AZ#AE 25 BA F(p<0.077)oE AIFAES YR

oAzl = A" BEA & HEWIKE AFHZel wEsE
(OR:T1=2.50(1.01-6.16), T2=1.86(0.81—-4.27) A3 o =
st Ao YEom(p<0.049), duAte H AGIE A5 RYg F
(p<0.05)°ll &= o]ejgt A o] &= AL,

oA AAEAE AN NAFLD 321¢} tjzato] AEF AHE ¥
2 Al SHlE W Ax F HFAF AFHE dETelA o =4 YErETh o
= HEHICY 2 Fo]l AMA 9 HFAFE HEICY AF7F xatelA o

do
o
ol
X
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Table 10. WEFY 43 FFol uf& NAFLD WA 9=u] 2xx8 3754
T SE
0(:)] %l:—}l\— Crude OR Age-adjusted Multi_variate* Crude OR Age-adjusted Multi_variate*a
(95%CD) OR(95% CD” adjusted (95%CI) OR(95% CD” diusted
OR(95% CI) OR(95% CI)
HE YA
Ty 224 2.24 2.75 1.05 1.80 1.65
(1.02-4.9) (1.0-5.02) (1.08-7.0) (0.5-2.24) (0.75-4.3) (0.63-4.34)
Tz 1.7 15 161 1.22 1.85 1.68
(0.76-3.82) (0.65-3.43) (0.63-4.12) (0.59-2.54) (0.79-4.3) (0.66-4.33)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.043" 0.044" 0.078 0.853 0.162 0.515
H BHIE
Ty 1.90 212 2.18 1.84 2.04 2.611
(0.83-4.13) (0.94-4.75) (0.85-5.56) (0.86-3.95) (0.87-4.76) (1.0-6.85)
Tz 1.29 1.32 1.39 1.48 1.66 1.68
(0.59-2.84) (0.59-2.96) (0.53-3.66) (0.68-3.22) (0.7-3.94) (0.64-4.43)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.110 0.105 0.139 0.118 0.099 0.119
H BHIK
Ty 249 2.87 393 1.01 2.50 2.54
(1.14-5.42) (1.22-6.74) (1.56-9.93) (0.48-2.13) (1.01-6.16) (1.01-6.42)
Tz 1.28 1.31 152 1.120 1.86 1.72
(0.57-2.88) (057-3.05) (0.60-3.80) (0.54-2.33) (0.81-4.27) (0.73-4.03)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.017" 0.014" 0.014" 0.991 0.049" 0.05
" EHIC
Ty 219 2.15 423 0.57 1.24 1.15
(1.25-6.26) (1.2-6.3) (1.54-11.67) (0.26-1.22) (0.5-3.05) (0.43-3.1)
Tz 226 247 3.7 0.88 1.35 1.51
(0.99-5.17) (1.05-5.8) (1.38-9.95) (0.44-1.78) (0.61-3.02) (0.62-3.67)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.013" 0.013" 0.014" 0.181 0.611 0.647
Nk
Ty 241 2.177 3.37 0.69 2.34 1.91
(1.09-5.34) (1.19-6.3) (1.24-9.19) (0.32-1.47) (0.89-6.12) (0.66-5.56)
Tz 2.04 2.07 2.35 0.95 1.63 1.49
(0.9-4.6) (0.9-4.78) (0.87-6.33) (0.47-1.93) (0.72-3.71) (0.6-3.68)
Ts 1.0 1.0 1.0 1.0 1.0 1.0
P for trend 0.039" 0.038" 0.077 0.367 0.096 0.121
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*: P<0.05

UAfter adjusting for age group(in year; 20—29, 30—49, 50—64, 65—69)

PAfter adjusting for age group(in year; 20—29, 30—49, 50—64, 65—69), current
job group(profession, manegerial position, office worker, soldier/ agriculture,
fisheries, mining industry/ simple labor/ unemployed), education(=<elementary
school, middle school, high school, =university). exercise frrequency group(in
times/week; none, 1—3 or >4), smoking group(none, in past, sometime, current)

and energy intake
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L Ak ozt he) A4ddd Agsyd vl Al FA @50l dA v
A

P4 BATNA BRI, FAE 9 A gt g oz

CAAAS D A Xxe] vl HITH(BMI=25), HFH|TH uXY
=

3. YA AFAFS dx=a A A PUFA(%)(p<.05), n—3A¥2H(p<.01),
HIEFTIA(p<.05), BIEFTIK(p<.01), §4H(p<.01), HEF(p<.05)°] o]z} A
= F dAuA F A% AFHA7 frelstA A YERRTHp<.05). At
Ao A 3 AHAH(p<.05), n—6/3°]&(p<.05)0] oAM= F oA F
HE8HE (%) (p<.05), 2ol (p<.05), <1(p<.05), H(p<.05)°] H<J3tAl
A vEbskt.

4. % 2A2Y AN A7 A A n-32E A3 S5 (0R:
T1=2.16(0.86—-5.42), T2=1.57(0.61—4.04)), AJ&}olA= & odx F A
WH%)el  AF7F ESFE(0R: T1=2.41(1.11-5.22), T2=1.54(0.68
—3.46)) NAFLD 2 ¢3o] ol th(p<.05). HAFA n—6/38] &3 & A
W XA %) ol AFATE 2SS Ak A0 w2 AT

HYthH(p<.093, p<.06).

o
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ABSTRACT

Comparison of nutrient intake & biochemical parameters between cases

and controls

Jo, An Na
Department of Food & Nutrition
Graduate School

Sungshin Women's University

We conducted a multi—center case—control study to investigate
associations between dietary factors and non—alcoholic fatty liver disease
(NAFLD) among Korean adults aged 20—70 years. A total of 348
subjects were recruited from the 5 participating university hospitals.
Information on socio—demographic characteristics and health—related
behaviors are obtained through a face—to—face interview using a
structured questionnaire. Usual dietary intakes are assessed with a
24—hour recall was conducted by a trained dietitian applying a multiple
pass approach, and 4—day food records include 1 or 2 weekend days.
The study protocol was approved by the IRB at each participating
institution. There were no significant differences in health—related
behaviors including physical activity, drinking, and dietary supplement

intakes between cases and controls except for smoking behavior. The



cases were found older (p<0.01) and more obese(p<0.001), and had
higher proportions of elevated TG(male: p<0.001, female: p<0.01),
fasting glucose(male: p<0.01, female: p<0.001), and LDL-—cholesterol
(p<0.001) levels compared to the controls. After adjusting for age group,
current job, smoking status, regular exercise frequency and energy intake,
the lowest tertile groups for vitamin C (ORriwr3=4.23(1.54—11.67,
Ptrend=0.014), vitamin K (OR tiwrs =3.93 (1.56—9.93, Ptrend=0.014),
folate(ORT1vs13=3.37(1.24—9.19, Ptrend =0.077), omega—3 fatty acids
(ORt1vs13=2.16(0.86—5.42, Ptrend=0.03) showed a statistically significant
higher risk for NAFLD in men. In women vitamin K(ORtiw13=2.54
(1.01—-6.42, Ptrend=0.05) intakes showed a statistically significant
beneficial effects.

In conclusion NAFLD patients have an elevated risk for multiple
metabolic risk factors compared to generally healthy controls, and
Adequate intakes of vitamin C, vitamin K, n—3 fatty acids may deliver

preventive effects for NAFLD in Korean adults.
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