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This study recruited 27 patients with alcoholic liver disease (ALD) in the
Taitung Mackay Memorial Hospital, and 22 healthy adults who matched the
age and sex of ALD patients as the control group. The clinical data and
antioxidant capacity were investigated. Compared with the control group, the
total cholesterol (TC) and high density lipoprotein-cholesterol (HDL-C) and
low density lipoprotein-cholesterol (LDL-C) concentrations were
significantly decreased in ALD patients (P<0.05). However, there were no
differences in the triglyceride (TG) concentration between the ALD patients
and the health adults. Compared with the control group, the superoxide
dismutase (SOD) and catalase (CAT) activities and GSH/GSSG ratio in the
erythrocyte were significantly decreased in ALD patients (P<0.05). However,
there were no differences in the plasma thiobarbituric acid reactive substances

(TBARS) concentration between the ALD patients and the health adults.

KEY WORDS : alcoholic liver disease -~ antioxidative enzyme ~ Taitung
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P 25.7% 0 A P fs B3 FpE S & R kv (alcohol use disorders,
AUD) » 27 Bax ik 459% %% ik 16.9% (Wuetal., 2006) > 3 ip|
S rv‘“%"«'ﬁ‘]? BT A R LIRE DL RTF] > 4 ¥

TR B S KR R R © S S R PR

WA Laph o P M p i dngaay ¢ A4 pd A " Mwiw
i RGeS e PR R AL wr RSl 2 (Leeet
al., 2004) < 3% 5 Tk AFF 4 dp o R A M iy R Gy
%% kR € 3 ¥ " > (Addolorato et al., 2008; Casteele et al., 2002;
Villanueva et al., 2004) » H ¢ = w24 2 BEXF 5K+ > &£ B B
Be B~ Efs iz frde 2% > m 2 B4 a4 L 4pR (Taysin, 2005 ;
Rosenthal et al., 1973 ; Takabe and Itokawa, 1983) o e _»> B = i >+ ‘)ﬁfﬁ%‘: 1+
RB R AR L5 6 2 AP T ARE 0 ML S A 2 G AR
et omd 2 A F LB B enlf o FpE A Bh 4 R (Yuetal,
2002) HFA LV R AR 2R L L f]% RS ﬁ;,ﬁj%%ﬁﬂ;

Woodm 2 HE2 2R AP EITRAE AL LR R EFF 2 — -

d bRt g RV Ao R 2 TR ek 3 TR
- BE RTRA B AT £ R £ S LB R ETR
ARl FEF s AR AP RALLE S o Tl AP HH S
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oA R rRIFE A 1940E 5 1.0% 0 1982F 3 A L 7% 0 2001
E B 583% 0 200 5 A REI9.0% 5 B ® (B E 4 52004)0 2000~2002
EARTRAF RPNV R VI Z AR, 2 70t 6] 523.8%
L5 7.6% (KB 30 2006) o BT S #H R FE RGFE A
Fp b HARS o

BRAR G 0 1956 # duppes 4 & 75 5 0.0~0.2% > 1986 # -
B 5 44.5~545% (B E A 22004) 5 1991 E 3T E74 BRI M PRI (T RE
RhiF)E RS H I B FA AT R chiPT BH P F T L 8553% 5 &
SRS 58.0% (1% 4 0 1994) 53 1992 & £t s P F IS € NG TRk 2
TR R W ik g e B F ek 18.6% ~ 31.4% 0 F
Bo% 13.0%~44.9% (2 %4 > 1994) ;@ 1999 275 4 & 754
PR SR L SRR S 2 BORERIFE 75 B L 58.47% (45 0 2005) o
32001 #3 AfrT FR LA AFP Bl 5 0 T 1 28.4% 4 1£22.1% (2 >
2003); ¥ #h>2001 ##-f L8 A S v a A= Fo B TS A B E26.6%>
221%~29.7% > K3k F (FEE L ->2004) > HHH 3 > RAXT %3
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Foa M 2 FE RS

PR RPN & BT R e el - YA o B R 2R
S F 3 2R 6 chi 3 L FHE Y A e s E L 2 A
R TR 12 (R e I

@iFp# s & f# (alcohol dehydrogenase, ADH)— ¢ fg% & fi* (acetaldehyde
dehydrogenase, ALDH)
e Sk FULCE UL O RS 0 S A S

B e R e BT RS g b B g FENAD RS 0 F A FH
AT T A 4 NADH® F £ § it & NAD' » 4 & i¢ ¢ figchF (85

7. e fRing fiE v d NAD eh & kird] o FIUNAD L ot F
g &2 4 F] S o

@MEOS % ¥ (microsomal ethanol oxidizing system)

LS SRS N U RS SIUET Rt S lba it % SRR -
FRB S ES UL VS T2 SE 0 h3F 52 5 MEOS ik
W23 5 p il o 4ol 2 F B - FR% (phenobarbital) % H @& — it
B el g B - 4 ¢ [V BEE MEOS aiE e o gt kLA ik
B g (o kR <100mg/dL) ¥ 7 £& o £ B4R BT FE S Fie

TOLL BT B 4 MEOS chid o L S EE Avh g § - IRA IR o
5 §ro g

QiE F i & pF & i (catalase, CAT)



> idEs v 48 (peroxisome) P v pEEF AR M HRIGiEY LT
(HyOp) 3= -k (Hp0) ehF i o
@+ &4 £ - A7 (xanthine oxidase, XO)

7 imie Fe o Sdiekeh (purine) Rt KO0 F R4 - IS
F5 o

BRI R AL g A P % 2 ¢ BF (Acetaldehyde) > £ #-
o PR G IR EL (Acetate) > IR 1S % 5 Acetyl CoA > i ~ TCA a2k > # 18

# % v = CO, 2 H,O (Eisenstein, 1982; % - 2001 ; % > 2006) -
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|- Oxidized
catalase v glutatione
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/-\\ Toxie  Gutamions  acids (e.g.. clotting ~ W - ¥ impaired protein
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(ROS) \
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......... T a A (Tubulin)
Einanal remmeetr | RGOSR G i - Acotashye’
1 ADH \
m‘n\_ﬁfH e )
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Figurel. Alcohol metabolism in liver cell
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ROTE S LB I 35 K 2 1 B SRR g )
]

B R M > ¢ g d f CBRRES TGEE o AT

)
=

A

% o

Fwre ¢ F iR Rk 2 3 T ek @fjfc{i;,NADH/NADWwL B 5

fe o FILPWE R B L pER IR iR Y ¢ 0 FENAD R S A A 0
% 2 NADH o F]}* » £ #) P B2 T § i & 7% w% ¥ NADH/NAD' +* &
B4 it a e P hg BRI A @ @ e B Rk
NADH/NAD "+t {5 35 4c ¢ i # TCA cycle® % & f¥ % /S 14" M > 4o
isocitrate dehydrogenase - a-ketoglutarate dehydrogenase & fi¥ % 2 /& 14 *%

Mo i B UATRZ NSNS L (X o 4pF ¥ > NADH/NAD &b (@3 4¢ §
i acetyl CoA carboxylase/# {21 ¢ » 38 Acetyl CoA# ¢ = malonyl CoA >
BB IREL & R nd VF o ¥ ¢h > NADHZ 3 4 7™ ¢ ¢ {7
glycerophosphate dehydrogenase (GPDH) 7% 24 4¢ » %32 dihydroxyacetone
Phosphate (DHAP) # % = glycerol 3-phosphate (glycerol 3-P) » @ glycerol
3-PF 5 7 M4k P F & = 97 F eiglycerol » HER B R § AR F A

oo F) o R RPEE g RS TR ¥ R @ SR g g

R EpE 1 % 5k (Lieber, 1994) ¢

8



1980 & i ruan o G BUFPEE 2 TR F 2 AR R0 SR A 1L

;A;ggj—,g;f;a_c i NN i’g_;f%-%’?ﬁ/,ggib g}jgﬁ‘gmsésg‘:g\g BL o3

=

fnve P mpchEid o e R E BN F 2 B &- HRIEEIER
SRR > H O3 TR A Tk uﬁp\ﬁﬁ&}ﬁioigi%%{j%&ﬁ@ﬁjﬁ$7%
2 15 & A B Rl cEEF 2 i B A X FERIR % 9k F)(Lieber, 1994)
RPpiTE R 3 WL dp 0 PR R L~ T2 A d A
%7 ok B2 (Porta, 1997) o ¥ 482 MEOS i SL A N SHFH R » € 4 %

cytochrome P450 ¥ CYP2EIL % 3R > 3 4v /512 % 5 (reactive oxygen

C

species, ROS) ehz 4 » £ H 45 p d X (superoxide free radicals) % &
5 p ¢ # (hydroxyl free radicals) o F]p* o~ B Fp AT RN P pd &
2.4 A Ng2 gt B E sk ([shiietal, 1997) « 7 Wit » & # 3%
POFWE S g MM iy PR AP E Ry A T bAoA F T
P it ' (superoxide dismutase, SOD) ~ # %+ Px:F ¥ it = (glutathione
peroxidase, GPX) % - ¢ {FigF < £ &2 » i&a 5laz & A T
%% F (Rouachetal, 1977)« ¥ ¢t » ¢ fEer lm®e Wodeo iz £ 54 € Tl
p%a Mo ok @AEA XX Fapd Lo HFmiz om ¥ > fE AR
PHEARY ¢ SHi %8 » @~ PN g P ey s
(glutathine, GSH) k& ~ *# (Ohetal., 1998) - EYE AR B e 4 1

’ FﬂF%B"/fﬁ%w ’ ﬂ_ni"l; L RN i pi: e '% E~A % B g’



F kR € B T KRR 2 H BB R B i M
(Kawase et al., 1989; Leo et al., 1993; Ahmed et al., 1994; Polavarapu et al.,
1998) -

Bk P B R e s e il B 0 & F R VAR A
4 ehph 3 % (endotoxin) &~ RPN v g P F F L g F A o TR

£ Kupffer cell 2 4 ‘wmre ,;3:'% (cytokines) v Bdeig H%—E;?j'{‘gm EE RIS

% o

b £ 9D EHE ¢ IR RTRR 0 ¢ 50 T

KEAFGRALE  FREFIoR 0 H D ERE TR
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P PR RS § R R N
EWFHE A F R FA LU AHBEY A nmd 2B
HIXPERS ¢4 B "By Bg B EREME ik E o
Frigh L FpEegES82d % Bw? kR F'E K (Takabe
and Itokawa, 1980, 1983 ; Alkonyi et al., 1976) » ﬁ-TSV‘)f-‘]JF‘]‘ Ry AR AL Z
B #ZhFlF =B
Od * G Pt D S B2 F PR3 Lo
@FiFys F % F 7 R RO 0 A A 7 RS R R B
(thiamin diphosphate, TDP)33; & » 2 F] @ #f 4 7 f4iF 1% $H82 % By
@iFpE s 1 s & By e o (B £ 5 2003)
EWFHEESEY ZF B P RAREFE R PBEY AL AP
F& o [ Rosenthal % & %t 1973 &1 F I > 22 + & P P #E~7 5 11
LREEF A % Byt Z ehR*4E (Rosenthal et al., 1973) o
EV € 12 Pyridoxal phosphate (PLP) 2 F-v B¢ & » I 3 4¢

phosphatase /& { » i85& PLP 4 2 » 7 7 dp 1 & PP+ 2 % Bg

w ¥ kR & ¥ '3 1< (Lumeng, 1978; Ohgi and Hirayama, 1988; Lee et al.,

2004) -
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w2t % B> @ o JFE € #rdl% g ¢ By 3 Jz (Lindenbaum and
Lieber, 1969) « i+ & #r417% i © F i cimnfc » £ P PP &4 &
bR G FIERFEG T A R Y R BN A g2 EIRE R

(Tamura et al., 1981; Halsted et al., 1971) °

B E 6 PR A #rEAeY F & NAD 2 NADH  # 1 # &

WP F oL P AR FRARF RN (L ¥ 191)-

d = ;f FF o4 - LB F ‘}f—s‘]ﬂkﬂ*“k};g;‘yﬁﬁ )?5 B JFL]( BT N J}'Eig

b iR
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. Ak sk & 2+ 1 U-3000 Spectrophotometer, Hitachi, Japan
2. 4 4 3 8 1 Kubota 5800, Japan

3. 4 s &< % 0 Kubota 1300, Japan

4, 3 3+ K&k &%  Millipore Co, Japan

5. 2R Vﬁﬂi]\ﬁ-’, : TKS WB 211, ROC

6. Bk & pkisik ¥ ROC

7. & B % §= Mettler AE 200, Switzerland

8. ® #° % f= . Mettler AE 360, Switzerland

9. -80°C /4 i % : REVCO, USA

10.-20°C 4 /% % : LAB/PHARMACY FREEZER, USA
114CLHEH 3% E$ 222, ROC

12.42 5 & fw P2 L4 Vibra Cell model VCX-500, Sonics and Materials Inc,
Vacutronics, Japan

13. 3% % ~ +7 ik (Microplate reader) : Labsystem Multiskan RC, Finland
14.2 it » 47 % : BECKMAN COULTER = & 7] CX7

15.5 3%+ #ic ik : BECKMAN COULTER = & #73] GEN*S
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FREBPFIFLES ALD S - B ALY A7 P FRIET 2 &
FERN S R RETRATE  EFAATH RS ERE > R
B B RIRY ERIRTRARL B SR FR L

SRERFGE 12 FE S 1§ EDTA i Hl2 ffu FH B #

P 20mL o e B i et 2000xg 4°C T A 15 A4 A3 A

N

o B cha R4 T 1SmL e ¥ o ek e AR bk 3 23

B2 0.9%2 L& Bk kS &0 % 2000xg 4C T 4 S A4 R E

2

0 Gz hB- 100pL A F20 1SmL 2 R 4o F ¢ o fo B2 o

\“‘b

w IREEE-80°CT 0 1 R FA YT e
RO T AERFERLI2 S T ok iR

287 ALD 240 F o
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(=) —ikd R4 a4t

AT IR A AR ¢ 45 R P 4 vepd i vefis (aspartate aminotransferase,
AST) ~ [ "=f4 #& »=<fis (alanine aminotransferase, ALT) &4 ~ $5 <figdd 7
f* (y-glutamyltransferase, y-GT) % %" % (Total Bilubine, TBil) o # &
18 R R > ¢ FEBAPEFM (total cholesterol, TC)~ = a4 i fin (triglyceride,
TG)~ M B & "5 3=v "6 Ff% (low density lipoprotein-cholesterol, LDL-C) %
B %R g kv P2 FH R (high density lipoprotein-cholesterol, HDL-C) » # 4
179 v (Albumin, Alb) ~ % = %% (hemoglobin, Hb) ~ & * %

(Hematocrit, Ht )% fx iz (Uric acid) °

1. % P® % eps dd iefis (aspartate aminotransferase, AST)

T2 OoRpe s (AST) e #lplse R IZE 4% SYNCHRON CX
System h2 i RE - TR F A Y X REE RS L

TP OVREL S vRE ERR R X PR R RpE R 2 > R
i# &2 (Enzymatic rate method)  f:e B & JE2. ¢ > X % Sfs i vaefis if
it ¥ 15 engl Yk - L-aspartate ¥ o-ketoglutarate & = oxaloacetate
L-glutamate - 7 malate dehydrogenase (MDH) ! 3iLF¥ » oxaloacetate ¢ i
o= malate » ¥ ® & & & ¥R R e -NADH ¥ i = B-NAD -

oso® B 4% SYNCHRON CX & 3i4 it R E € p & ki & o

A2 R4~ F R (cuvette) P o iR BB RE OV B R - e ARV
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11 iAo 8 E € A & 17| 340 nanomiters ¥ & & ehec % > &k B 6D
PLHE BB R PP OA O ORfE A M L o

i B E R fEN

AST
L-Aspartate + « -ketoglutarate Oxaloacetate + L-glutamate

<

MDH
Oxaloacetate + NADH + H * Malate + NAD"

2. 3 "=psdg "efs (alanine aminotransferase, ALT)

[ el g s (ALT) #BIRLEFRIZA 1% SYNCHRON CX
System 732 it &R F > TE L :* [ IRpL i IRE hiE 1 o

o R AR R R R A b 0 A B
(Kinetic rate method) o 3% & 2. ¢ > 5 Veph i dicfis LIL ¥ 35 chfd e i
J&-#- L-alanine ¥ o-ketoglutarate #& = pyruvate - L-glutamate - 7 lactate
dehydrogenase (LDH) i 3.p¥ > pyruvate ¢ :& & = lactate > ¥ ¢ & & & 7
F# 0 B-NADH % i = B-NAD -

s & Ef 4% SYNCHRON CX i 3u2 ViR E ¢ p & crokif £ i
B2 A4 ~ F g (cuvette) P o @R R v bR - iR AR
11 e o 8 % € p & 1B 340 nanomiters ¥ £ & e % > B3k R e

O E R[OS RS E EE D
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(- Rl I

ALT
L-Alanine + « -ketoglutarate Pyruvate + L-glutamate

<

LDH
Pyruvate + NADH + H * Lactate + NAD"

3. & MefEid # fF (y-glutamyltransferase, y-GT)
V-H VAR AS FF (y-GT) ARl R A §* SYNCHRON CX

System (732 it &R F > T o G J‘ 0y L VRAREE S B E M o

V-EOORFRIE A FE A BRI R ROk S pr A L 2 A R R S
/%2 (enzymatic rate method) o “igF &P - y-45 "SR H B € LT y-d0R
fgchdE £ 5 f_gamma-glutamyl-p-nitroaniline - glycylglycine & #% =
gamma-glutamyl-glycylglycine £ 5 g ¢ ¢ p-nitroaniline °

P g B 4 SYNCHRON CX i st i* iRE € p & crkif £ cif

B2 A4 ~ F g (cuvette) P o iRR R R v bR - iR AR
= g R o 8 E € p B R 410 nanomiters ¥k B T 0 Rk R n
RUR D Ry AORARE S PR e S e

iL {a;}; R AR
GGT

v-glutamyl-p-nitroaniline + glycylglycine y-glutamyl-glycylglycine

+ p-nitroaniline
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4, %% % (Total Bilubine, TBil )

Bt % (TBil) #E&REEDRIZE D J1* SYNCHRON CX System

W e R

zm
—A—

¥
Ik

14 L RE > fic s @ * SYNCHRON #% % i B

BIEL F AR R A KRB E ol TR B 2 R F P2 R
,kjt__,ﬁl ¢ y & gg,a%:,’i{wé;ﬁpg% o

RECFRMPBRE R RR D E - LD - R G
HEbE R EEGOE R P 4 gucg ML NERGDIE o AR BT » %
f2 & teewezF] s Benzoate 14 2 fig ik 8 5 G AT o g 22 Diazo A
F R A% azo-*Eir & o

5o & B 4% SYNCHRON CX & 3i4 it R E ¢ p & ki & oiif
H 2 R4~ F R (cuvette) P o iE BB RE O B R - e ARV
35 ravEd o 5 F € p B il R 520 nanomiters Bk T 0 Bk E o

HREEREDRPEFRAR S L

R A

Caffeine » Benzoate - Acetate

Total Bilirubin + Diazo + H" Azobilirubin (Blue)

% = E AL (total cholesterol, TC)

:ur'

e E s (TC) @#FAPIERIZ I 4% SYNCHRON CX System =74

20



i R® > fes i@ * SYNCHRON CX Multi t2 i iz 2 & & i &5k 7 "2
Ak B o

PRI R ALY R ETeIs R B PR Tk B R R R o R R
RLETEP T2 P 3 M ARV il AR - & 5P P ERFRER
Pt F SR o bldet Bl R S e s D E R SR e
Hiu mBREFEZE -

e E AR R AR PEFR R R 5 F —ELL%”’F‘?E* - TR MR L
FRepra kR4 e Eagb WERDIE o F K7 0 "EH R
fig s (Cholesterol Esterase, CE) ¢ 7K j2*£ %A% fig #f (Cholesterol Ester) =
5 PEMLOEFIS fon Pk - PRMUEFIG S € EFIRF i (cholesterol
oxidase)¥ i = "2 (cholestene-3-one) frif % i & (hydrogen
dehydrogenase) - 4% ¥ ¥ i f= ifi' #F ¥ (* & £ 4-aminoantipyrine
(4-AAP) > = (phenol) & 2 5 i ¢ ¢ quinoneimine & 4~ °

Poso® B 4% SYNCHRON CX & 3i4 it R E € p & ki & oiif
H 2 k4~ F R (cuvette) P o iE BB RE O B R - e AR
100 &> erzg ] o 8 € p & 1 /] 520 nanomiters ¥ £ & 7§ 0 Bk R 0
R FREPEFRG R R I

R A

CE
Cholesterol ester ——— Cholesterol + Fatty Acid
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CcO
Cholestene-3-one + H,O,

Cholesterol + O,

Peroxidase

2 H,O, + 4-AAP + Phenol

Quinoneimine + H,O

. = e ¥ fg (triglyceride, TG)

Z e @ fg (TG) #FAPIFERILE_J]* SYNCHRON CX System
4 VRE s L ook EfE 4 SYNCHRON CX Multi & it 7% enig * >
*iiﬁ”ﬁﬁﬁﬂﬁiﬁﬁth%§°

PRI = phd b fg cPiR) & ¥ KRBT oo R 7 B OR ~ TR R T
[~ 2R B B e A A A o

Z e b fig GPO AR E = feH oo fig ek & e 2 £ A- wpF
RPN PR BER RPEFRCERE S 4 e o B NERDIE o bk
RY o PR fg € L E (TR TORIR S Y b forgaE i APk o — i B
= i & pEE g B A A1 * glycerol kinase (GK) » glycerophosphate
oxidase (GPO) 2 % horseradish peroxidase (HPO):g =
3,5-dichloro-2-hydroxybenzenesulfonic acid (DHBS)# 4-aminoantipyrine ¥
L% &35~ 82 ¢ hquinoneimine %L o

os.& B 4 SYNCHRON CX sk se4 v RE ¢ p & chdif £ oz

W Z feR e~ F R (cuvette) P o iRA B R B E - iR AR
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— P Al o I E € p B 1P| 520 nanomiters ¥k K & T 0 Rk R i

R ERBE B R R AT o

CEF RS AR

Lipase
Triglycerides Glycerol + Fatty acids
GK
Glycerol + ATP Glycerol-3-Phosphate + ADP
MG++

GPO
Glycerol-3-Phosphate + O,

Dihydroxyacetone + H,0O,

HPO

2 H,0; + 4-Aminoantipyrine + DHBS Quinoneimine Dye +

HCL + 2 H,O

7. M %R P kv "5 F A% (low density lipoprotein-cholesterol, LDL-C )
MR B-v PEEEE D #2 (LDLD) FERRRILE | H
SYNCHRON CX System 34 it % % » fic & & * SYNCHRON 1% & #5 3~

o " FAE (LDLD) }i % » 2 4%

e

if S SRR B R A
Sk -
R 0 REME R B Bk B e g IR A L

B %R0 PEE/ MR AR 3% "EF AR 50t @ (HDL/LDL ratio) £ 4.
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Moo g BB hF R B A e S B A T o b A

1B
=
A

B U F L SRR SR R R

PLRIEE 2 72 ¥_homogeneous 2 0 R Z R KT P R B B
HFTT BRI T MR R R PR RR o BB A B
G B PR R $90% fR2E MR R Py B PR R R 0 T F TR BAR
4 ¥ cholesterol esterase ~ cholesterol oxidase & & & 4 2b=a d A5k i o
FoER R AR ERBEART OB R RO EHERS 0 XA S
$ E e o

MR g hev PEF R AR B PR F R R LA R B R
(timed-endpoint method) > £ 5. & B f 2 SYNCHRON CX /s 5t4 it R % ¢
Bkl 8 a2 Rl » F B E (cuvette) P oo R E R B
H - enfe Rt F 93 (h oA o ¥ E ¢ p # 1 B 560 nanomiters X 3k &

e R KR RE RSB A I AR DR S L

C8F K> N

Detergent 1

Cholesterol Esterase

HDL, VLDL, Chylomicron Non-Color Product

Cholesterol Oxidase
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Detergent 2

Cholesterol Esterase

LDL A* Cholestenene + H,0,

Cholesterol Oxidase

Peroxidase

H,O, + DSBmt + 4-AA Color product

C= Cholesterol
DSBmT= N,N-bis (4-sulphobutyl)-m-toluidine-disodium
4-AA= 4-aminoantipyrine

8. B % Ry v "2 EHA (high density lipoprotein-cholesterol, HDL-C )

BRI R PETGE 422 (HDLD) ## R hm g
SYNCHRON CX System 14 it % ® > fic & # * SYNCHRON Systems
Lipid f& it & » T & o j e o % PR RR Y EEMRER -

FRA Y ERRE IR S TR E IR R R R Bl F o
- B M HDL/LDL "2 Hfg v 5 & B2 B R & "R A renp ' 517 5 B o -
B® g %R0 ERRE CEZT AiEEG Mo

BURIEE S 2 > Homogeneous = 2 0 W48 7 3 & AE I P W R R
B BmTT BRI Y B RAR R FEFRR R R o 22 A
- farE- R & A (Detergent) o B 6 5 A (& € 73 12 HDL *; 3-v

e 3+ 50 ¥ f chromogen ) JLpF > §# 2x HDL *%2 % fig &¢ cholesterol esterase
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2 cholesterol oxidase & Ji » 5=~ #83 B¢ hA S o okl o F 1L
B Hd 3 A A A F AR 2 TR R AR
(LDL-Cholrsterol) ~ 2t < % & 3 39 *£ %8 (VLDL-Cholesterol) ~ 5 &
ok (Chylomicron) # 2 & & o ;@B p cn 5 A3+ € Mg B % & P ho
vE E AR A 47 g 3 ﬁ%’\;’%’ d 4§ & LDL, VLDL , Chylomicron *5 #-% o
BRI R EFMmMEH Y AP R ERFBER LY PR REF &
/2 (timed-endpoint method) - F 5. & E f 3 SYNCHRON CX & %4 it ik
EEp B £ A 2 R4 » FRE (cuvette) ¥ FA| kA8 e
Wb R - e At 93 (e A o 8 E € p & 1P| 560 nanomiters *x
LR e Rk R AR BB R B A R R R R S

B E R fE5N

Detergent

LDL > VLDL - Chylomicron Stable Complex

Polyanion

Cholesterol Esterase

HDL Cholesterol A’ Cholestenone + H,0,

Cholesterol Oxidase

Peroxidase

H,O, + DSBmt + 4-AA Color Product

DSBmT : N,N-bis (4-sulphobutyl)- m — toluidine- disodium

4-AA ' 4 — aminoantipyrine
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% 3¢ (Albumin, Alb)

§ 30 (Alb) #FHRFERILE_: 4% SYNCHRON CX System 1
4 kEfeé i * SYNCHRON CX Multi et it & s &t 49 o
F0 R R o

8 F-u Rl ALY R T eis B AR TR M B R -

G F6 ARG Bd kR 2 AHD Ao RERP GRS

Q¢

FRpEo kB g4 g% agl NERDIE o« AF Y - Lietl

v F-v &7 Bromcresol Purple (BCP) #p % & » 252 5 g d cha d o
fos. % B4 SYNCHRON CX 4 524 it R ¢ fi #5 chideif £ ez

H 2 A4~ F R (cuvette) P o iR B[R RE O B R - el AR

100 = ez o 8 % € p &> 11 B] 600 nanomiters ¥ sk & T % > Bk R D

PR Fov kR S

v 8K R A5

Albumin + BCP

Albumin — BCP complex

10. %1 =% (hemoglobin, Hb)
dFIRE R R SRFFERRIE LT FBF 2

dZWd WRIRIL o n ¢ ZHPIREIJ TR I EL TR RESSE
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T L 0 B 525~540 nm Tt F o F Mg F E L d 2T 2 m CLSI

HIS-A2 ehrffif = g feo ot & B8 TR ENS HE B i é 3R -

11. = * % (hematocrit, Ht)

PR REY EREETEERRE > SREFERRE
Aok F RIZAD T ERE A kT MCV X RBC/10=Hct % > iz s
RAEAE P2 a3t 8 R % Coulter Principle T & e o 1 #
i dpR A PG g AETRRY I Eiwe Sl B3 B
fmie AR lAT N IR g PRIR R e < o R R ARG oo TR R
S S s ST SRR s R A

F# B 36~360fL T3 o4 AR 5 on 3k > 31 B T IO o

12. Fxp& (Uric acid)
PR e A R3R e I A D 4] SYNCHRON CX System 72 it i &
fe & SYNCHRON MULTI ¥ & j& ihig * > TE m iF ~ & J‘f:é‘ PRt 4 i3
B ehipl B 8% R ET ISR - B TR A T A 4 o
SHRTFERB AR 0o 2 A A E B Rk 2R

AR d BEH T
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RIE AR R R ™ 2 A1 - TR fRR B R ER
FhaneH o Ea gL NERDIFE o R E LR T A2
allantoin fri% % * 3 > ™ 3 ©* & * ¢ & 4-aminoantipyrine (4-AAP) fr
3,5-dichloro+2-hydroxybenzene sulfonate (DCHBS) #.iE § it fiscrniglit =
5% Bd A

Poso& Ef # SYNCHRON CX %k s it iR B € B B 3 g
W2 R4~ F R (cuvette) P o iR BB RE O B R - e AR
ST AR o 8 E € p - 1B 520 nanomiters -k B T 0 Sk R

R R R R R AR o

“EF R AR

Uricase

Uric Acid + O, + H,0 Allantoin + H,O, + CO,

Peroxidase

H,O, + 4-AAP + DCHBS Quinoneimine + H,O
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(2) #§ vicd
n IR Iy MRS

g VPR R B e 45 A E (Y BV FF (superoxide dismutase,
SOD) ~ i % i* & f= (catalase, CAT) ~ x5 4 *XiF ¥ * fix (glutathione
peroxidase, GPX) ~ #5 % 4 *~:& R ¥ (glutathione reductase, GRD) % fi¥ % &
Moo

Bop 2r i RBC 4e » 4C4 28 ﬁv](-,‘%"-;;tg = s » B~ RBC
200pL 3 1.5mL &g g ¢ o 4e » 4°C 300pL 2 3+ -k & F 12035 4°C 8000xg

o

B 10448 B R EA T AA BB d L

|

@ SOD %1
Bl e

Xanthine—%*"— Uric acid + O,

IN.T**—22 5 Formazan dye

or

20, +2H+—2 50, +H,0,

* XOD = Xanthine oxidase

**LN.T = 2 - (4 -iodopheny]l) - 3 - (4nitrophenol) - 5 - phenyltetrazolium chloride

iy %% SOD &4 # &% 2 (SD 125;Randox Laboratories,
Antrim, UK) R - #-5iE$g “ R 5P edZen b i 5 R
B~ SOHL m’f‘i rr'/] A e /r']J SOD *ﬂ —gr’r'/fz ~ 1.7mL ek )’fﬁ_; ?ﬁ—/p Vit

(50uM xanthine, 25uM LN.T.) ~ 250uL =f% % ;% (80U/L xanthine
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oxidase) > J® 3 15 » B~ ImL 4c » 96 3t ip| % 4 ¢ » 2 37°C ~ A & 505nm %
BT S AP R R EZ R o B E R I AR A T F R
FARB o 72 SOD erip Ak g o Bp TE &~ R S & R LR AR

Bl B N ew e o T EE RE SOD 2 1t (Ulg Hb) -

@ GPX &

Pl R I 4T L

2GSH + ROOH —* 5 ROH + GSSG + H,0

GSSG + NADPH + H* —%2 5 2GSH + NADP*

Fif L2 3 GPX /22 A5 ek &4 2 (RS 504; Randox
Laboratories, Antrim, UK) {7 o #- g it fE & X Bom mdlent Fip

g AR 0 P2 20ul SR S0~ ImL R £ 4 A (4nM glutathione,
0.5U/L glutathione reductase, 0.34mM NADPH dissolved in 50mM
phosphate bufter, pH 7.2, 4.3mM EDTA) ~ 40uL cumene hydroperoxide » i*

F4e o~ 96 3vip| 24 ¢ > 2 ELISAreader *Mj £ 340nm i 2 7 » %4k 5
Ak E2 1 GPX AR E = (IU) chik % » & A48 lumole

1NADPH o #-8] %_iE 1% » 3% (8412X A zaonm/min) £ 5 4 15 5498 12
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® GRD =

Bl T BT

GSSG + NADPH +H * —%—52GSH + NADP*

Fif V%% GRD /2 A 4514 * 7 & 38 2 (GR 2368; Randox
Laboratories, Antrim, UK) p]{¥ o B~z & 3% 100uL 9k &% 4 300uL = =
KR F o AR B - e B 0 2 4°C ~ 10,000rpm iE 2T ges 10
fdd o Pl R AT o AT 0 4 BB 200ul F iR~ 200ul F Ok
& (1.0mM GSSG) ~ 200pL * /&% (0.22mM NADPH) i& B 4 » iR 3 {& >
" P & 47 1% (microplate reader) (Labsystem Multiskan RC, Finland) 1 ip|
ki o A E 340nm iE 2T 0 keSS A b ki B4 GPX B HE

FAU)s e & 5 0 & A 450 lumole e NADPH o #-p] 7 i % » o 3¢
[(Sample A\ pA340nm/min — Blank A A340nm/min)/0.0062x5] » & 3k 12 4% AR

oo BofSE ki SRR 0 TF P H T GRD 2 v EfE (UgHb) -

® CAT =i
Bl e
2H,0, —<@ 74, 0+0,

1§ 1t 2% CAT #1247 T2 ik J5 Beers £ Sizer 2. * ;2 (Beers and
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Sizer, 1952) R 18 o #igiE g (“ R EPow RJLGd iR 2 gy AR
fe > A& B[P~ 100pL 0k SfFffiR ~ 1.9mL = =c-k ~ 1.0mL * iz (S9mM
H,0, in 50mM potassium phosphate, pH 7.0) 2 3 & > B~ ImL 4r » & & 1t

¢ H P MR 240nm T ekl AP R ER T o CAT EHLE = (IU)
I E Lo F A& S Tpmole i HOp0 #-p] T E % > 2 {[( Aaz4onm/min)
x1000]/43.6} » £ F RS G AL N TR > TTFER

@ CAT 2.+ 754+ (U/g Hb) -

33



2. g3 o P

BR KRR Y § 1Y 3484 Pk (oxidized glutathione, GSSG) & & =
B A 45 %4 X (reduced glutathione, GSH) » & i B 2.4k & ¢ 73 GSH
2 RR -

Bl e

GSSG + NADPH +H" —S*2_32GSH + NADP*
2GSH + DTNB® — 2TNB”
*DTNB = 5,5 — dithiobis(2 — nitrobenzoic acid)

**TNB = 5 - mercapto - 2 - nitrobenzoic acid
Total GSH 7 & 2. » 17 %235 Tietze :11= ;= (Tietze, 1969) o B~ 10uL
i R B A Fe R B R IE S0 (0~100uM GSH) T 96 3B % 4
oo 4o 95ul e 1 BLF B i# A (2U/mL glutathione reductase, 200uM
NADPH, 2uM EDTA in 50mM phosphate buffer, PH 7.2) » ** /4 & 405nm
T > 12 microplate reader (Labsystem Multiskan RC, Finland) 3# B~ 5 4 4 p
k2 it RRAEREY RE RERERY total GSH 2 )& (UM) °
#tk &0 B R AN GSH # ‘ffﬁ- k&P R T GSSGo mEFL

#- GSSG i i = GSH » & 1 %%E’ MR GSH» T+ £ GSSG 2 k& -

34



Bl TR I Ao T

GSH + M2VP* — M2EP - SG
GSSG + NADPH + H* —<*2_32GSH + NADP*

2GSH+DTNB™ — 2TNB™
*M2VP =1-methyl- 2 - vinylpyridinium trifituoromethane sulfonate

**DTNB = 5,5 — dithiobis(2 — nitrobenzoic acid)

*%% TNB = 5 - mercapto - 2 - nitrobenzoic acid

GSSG 7 & 4 17 %1345 Griffith 2. = ;2 (Griffith, 1980) & {7 @] Z_o &4
B~ T0uL itk &oik & 3 ek R 2 BRI &0 (0~10uM GSSG) I 96 3¢ iR %
¢ 5 4o x 4ul 59 ML VP (1-methyl-2-vinylpyridinium trifiuoromethane
sulfonate) 3 i% »# & R T E B 1P 23R 7 ¥R R o0 GSH
ERIH g o2 6 R 10ul F BEBERSHTFRHTRI V-
BATen 96 FLp &P o 4o x O5ul g0 1 HLF A (2U/mL) glutathione
reductase > 200uM NADPH > 2uM EDTA in 50mM phosphate buffer - PH
T2) R E353 (4 4~ 25 F RFA (10mM DTMB in 50mM phosphate
buffer - PH 7.2) » ** 4 & 405nm ™ - 12 microplate reader (Labsystem
Multiskan RC » Finland) B~ 5 A4 p sk @2 it » RBEEY R Y
FBH &R P total GSSG 2. kB (UM) ©

GSH/GSSG ratio 2.2+ ¥ :
GSH/GSSG ratio = (total GSH - 2GSSG)/GSSG
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3 = 3?“’ RETEF PR FRR

i g P rg B P TRAZRITRIE Rt 2 g 7
AR ok R BHEARY 2 X D) p d A& (Freeradicals) chisc# >
Plimes 9L e G ferg R G ) AL FRAF o A 8 E e
#% i 5 & (Lipid peroxidation) - p*iF % i* & et % &
(malondialdehyde)* £ thiobarbituric acid s & @ 2) =% —fi = & J= B > L2
% thiobarbituric acid reactive substances (TBARS)

i “Ff: v iiE % it 4 TBARS JE B 4 7 121395 Ohkawa % £ 7 2
(Ohkawa et al., 1979) i& {7 4 47 o B~ 20ul & “Ff:ﬁ R Rk R e
& (1,1,3,3-tetramethoxypropane, TMP) % 2mL #g& < § ¢ > & B 40 »
800uL £70.22% H,SO4 ~ 100uL =7 10% Phosphotungstic acid 14 % 200uL
1 0.67%TBA (in H,O, galacical acetic acid=1: 1, v/v)> B ¥ 323 {5 >3+ 95C
TR ) EEeB NS 2 TR T sk A re k(S £ 4o~ 600uL £ n-butanol
BEFRTZE 3 4C ~ 12,000xg iF 2T g 10 & 48 - 2 {8 0 B~ 200ul
b B D 96 FLPIEH Y RER R R AdrdEY o LK
Excitation 531 nm/Emission 590 nm % i & » r2 % sk sk & 2+ Wallac Victor-2
1420 Multilabel Counter (Perkin-Elmer Life Sciences Boston, MA, USA) :&
TR o BT BN M EEY ATV LE LB :“Ffzﬁir%f‘ TBARS z_jk

B o
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4. *=x ¥ 2_ hemoglobin jk &
12 b7 4% hemoglobin 7 £ {1 erficdpia{l* 7 & @A e (HG

980; Randox Laboratories, Antrim, UK) 4 47 %= = 3% » hemoglobin k& & - £

% 5. (methaemoglobin) 1 Drabkin’s reagent (52 mmol/L potassium

phosphate, 30.4 mmol/L potassium ferricyanide, 38.4 mmol/L potassium

cyanide, 25% Brij solution) f## 3 7 k& (0~6~12~18¢g/dL) {& » B~
251mL 3 96 “ipl & ¢ o ¥ b B Il sk AR D 96 3t 2 W

¢ 5 f 4 » 250uL Drabkin’s reagent » 7 & #53 {532 £ 540 nm T > 12

microplate reader (Labsystem Multiskan RC, Finland) i pje= ki@ » i * p

¥&2 3-8 = % ¢ hemoglobin 2 kB o
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7 & oI

83511 MeanstSEM % 77 o %Lzt 4 4712 SPSS 12.0 # ~ i fE
{7 o 14 Student’s t test v* FLFPHF TR T B —‘F'f B E N E AR L L
A ds 0 1% one way ANOVA v i i L% &2 28 [ R JFpH 9505 T 2 JFT
BEEAE ALY P2 LR T 4% one way ANOVA v fi 4 PR
S SRR PR o R R G2 Z B o § pe0.05

BB G2 43
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S+

F22 0 e BARE 6P TR

A

AHRETAF 19 L4530

S4B 0 (p<0.05) » E# ~ B E 2 BMI °
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fo- s ERELAATR

Table 1. The characteristics of control group and patients with
alcoholic liver disease (ALD) '

Control ALD
Number 22 27
Male/ Female 19/3 23/4
Age (old) 41.2+2.1 453 +2.1
Height (cm) 169.7+ 1.2 1653 £ 1.3*
Weight (kg) 66.1 + 1.8 65.4+23
BMI (kg/m?) 23.9+0.6 23.9+0.8

'Values are expressed as the mean and SEM.
* p<0.05 compared with control group (Student’s t-test).

ALD: alcoholic liver disease.
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Lx _ xA < o o 1

PR AR ,%—‘F'T ERE2 A MR EA T A S R ERT N

TR o B F 2 957 it 4p i AST ~ ALT ~ AST/ALT % y-GT & ¥ % ¢

$#p 2 (p<0.05) -

o g ’Fﬁ——% i ’W%'&H:’;p‘%—ﬁ- ]?5 E.?Lf TC~HDL-C 2 LDL-C &F{%jﬂq«%}_

e (p<0.05): A TGEAE walgx L i -
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O P ETRA B A 2 HREL 2 (ki

Table 2. The clinical data of control group and patients with

alcoholic liver disease (ALD) '

Control ALD

AST (U/L) 20.7+0.9 63.6 £ 8.7*
ALT (U/L) 22.6+1.7 39.1 £5.2%
AST/ALT 1.0+£0.06 2.86+0.86*
v-GT (U/L) 292 +£3.5 271.1 £81.3*
TC (mg/dL) 185.6+5.5 153.7 £ 13.2*
TG (mg/dL) 99.4 £13.2 193.6 £61.2
HDL-C (mg/dL) 50.5+3.1 36.7 +£2.6*
LDL-C (mg/dL) 125.5+6.8 72 £ 8.2%

'"Values are expressed as the mean and SEM.

* p<0.05 compared with control group (Student’s t-test).

AST: aspartate aminotransferase; ALT: alanine transaminase;

v-GT: y-glutamyltransferase; TC: total cholesterol; TG: triglycerides.

HDL-C: high density lipoprotein-cholesterol.
LDL-C: low density lipoprotein-cholesterol.
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VX

=& Fui it A
(=) 4f pRiE

PSP TR A B R ek TR Y PR AL B AR
%2 2GPX 2 GRD#EM> 6 > 5 2F x5 ¥ £ E - & CAT = SOD

W G 0 ALD 2B ¥ KOS $PR 2 (p<0.05) o
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oz FMHETRA R L E i TR FF R AL

Table 3. The erythrocytic antioxidative enzyme activities of
patients with alcoholic liver disease (ALD) '

Control ALD
GPX (U/g Hb) 279+22 344+42
GRD (U/g Hb) 0.55+0.06 0.62 +0.05
CAT (U/mg Hb) 11.1+£0.7 8.0+0.7*
SOD (U/mg Hb) 95+1.6 3.0+0.2%

'Values are expressed as the mean and SEM.

* p<0.05 compared with control group (Student’s t-test).

ALD: alcoholic liver disease; GPX: glutathione peroxidase;

GRD: glutathione reductase; CAT: catalase; SOD: superoxide dismutase
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Table 4. The erythrocytic antioxidants and lipid peroxide of
patients with alcoholic liver disease (ALD)'

Control ALD
GSH/GSSG 38.1+54 15.7+1.9%
TBARS (uM) 3.5+0.2 4.1+0.6

'Values are expressed as the mean and SEM.
* p<0.05 compared with control group (Student’s t-test).
GSH: reduced glutathione; GSSG: oxidized glutathione;

TBARS: thiobarbituric acid reactive substances.
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Table 5.The characteristics of aborigine and non-aborigine patients with
alcoholic liver disease (ALD)'

Non-aborigine Aborigine

Control ALD ALD
Number 22 12 15
Male/ Female 19/3 12/0 11/4
Age (old) 41242.1° 51.3+2.7° 40.542.4°
Height (cm) 169.7+1.2° 167.6+1.6°  163.6+1.7°
Weight (kg) 66.1+1.8% 66.5+3.7° 64.5+3.1%
BMI (kg/m?) 23+0.6" 23.7£1.2° 24.1+1.1°

'Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)
ALD: alcoholic liver disease.

49



(=) ZRFLRITE

RO CERANVFHEITRABLE 2 HREL S MakiE
FA AR A o BERBT RALR ~ ZER AP TR I B ?‘f 23 3 5y
B AST FHEEFF 3 HEE (p<0.05) & ALT 2 y-GT = & 25 G5
FPF TR R H B EF R T H R (p<0.05) 0 R AR P L ITROR B
EERIEHRe g ¥ L8 AST/ALT & = ~ LR G R IFHF 17505

24 EEELE

}‘\r

kR HRE

Bk P R R AAEARDLAFR IR B LY TCRERE
Mo EHFAR  ATGER® & A E 2R O NP IT5A
PREEHRe 2 Falf¥F L8 - & HDL-C 2 6 R L &2 R 0 R
IR B F B F MOV R E (p<0.05) o fe R A g2 2R BN FH L
AR L E LB HDL-Cilf ¥ L2 » & LDL-C= 6 R &2t R
BRFH TR B R F B F MO B (p<0.05)0 @ ¥ R % LDL-C
IR ¥ MO0 2L R B PR B R (p<0.05)

3R DA~ LR AR TROR R ﬁ. ¥ RA MR ER T
WA= oAb G RELAFHEITRA R L F R F MR LA
(p<0.05)< & Hb 2 Ht * & » i L% B2 G S P BIOF58 B &
il EHFLE o 2 UrcAcid 2 B2 2 6 > R LA F 2Lk A2
FRETRA R R E LG EEF LR

50



oA RAA S AROLVEHEITRAREF LA R E

Table 6.The clinical data of aborigine and non-aborigine patients with
alcoholic liver disease (ALD)'

Control Non Xlioglgme AbXE%me
AST (U/L) 20.7+0.9% 58.0+10.7° 68.1+13.4°
ALT (U/L) 22.6+1.8% 42.8+10.0° 36.145.1%°
AST/ALT 1.0£0.06" 3.01+1.4° 2.73+1.1%
y-GT (UL) 202+3.5°  3359+173.4°  219.3+53.0%°
TC (mg/dL) 185.6+5.5" 157.3+15.8° 150.6+21.0%
TG (mg/dL) 99.4+13.2% 136.4+66.3"  239.4+109.3"
HDL-C (mg/dL) 50.5+3.1% 39.8+4.5 34.3+3.1°
LDL-C (mg/dL) 125.546.8° 88.8+13.4° 58.549.2°

'Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)

AST: aspartate aminotransferase; ALT: alanine transaminase;

v-GT: y-glutamyltransferase; TC: total cholesterol; TG: triglycerides.

HDL-C: high density lipoprotein-cholesterol.

LDL-C: low density lipoprotein-cholesterol.
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Table 7.The clinical nutrition data of aborigine and non-aborigine patients
with alcoholic liver disease (ALD)'

Non-aborigine ALD Aborigine ALD

Albumin (gm/dL) 3.6+0.2 2.8+0.2*
Hb (gm/dL) 12.2+0.9 10.8+1

Ht (%) 36£2.6 31.5+2.9
Uric Acid (mg/dL) 6.7+0.4 6.9+0.9
TBil (mg/dL) 3.7£1.3 5.6£2.9

'Values are expressed as the mean and SEM.
* p<0.05 compared with control group (Student’s t-test).
Hb: hemoglobin, Ht: Hematocrit, TBil: Total Bilubine
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Table 8. The erythrocytic antioxidative enzyme activities of aborigine and
non-aborigine patients with alcoholic liver disease (ALD) '

Control Non IZtI)chlgme AbXE]gSme
GPX (U/g Hb) 279+22° 46.1 +7.8° 25.0+0.2°
GRD (U/g Hb) 0.55 + 0.06" 0.68 = 0.07° 0.58 £0.07
CAT (U/mgHb)  11.1+0.7* 8.5+ 0.9 76+1.1°
SOD (U/mg Hb) 9.5+ 1.6° 29403° 3.1+03°

'Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)

ALD: alcoholic liver disease; GPX: glutathione peroxidase;

GRD: glutathione reductase; CAT: catalase; SOD: superoxide dismutase.
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Table 9. The erythrocytic antioxidants and lipid peroxide of aborigine and
non-aborigine patients with alcoholic liver disease (ALD)'

Non-aborigine Aborigine

Control ALD ALD
GSH/GSSG 38.0 £ 5.4° 16.5 + 3.8 15.0 = 1.6°
TBARS (uM) 35+0.2% 3.4+0.5° 4.6+ 1.0

' Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)

GSH: reduced glutathione; GSSG: oxidized glutathione;

TBARS: thiobarbituric acid reactive substances.
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Table 10. The clinical data of Hepatitis and Cirrhosis patients with alcoholic
liver disease (ALD)'

Control Hepatitis ALD Cirrhosis ALD
Number 22 10 17
Male/ Female 19/3 9/1 14/3
Age (old) 41.242.1° 45.4+4.2° 45.3+2.2°
Height (cm) 169.7+1.2° 167.4+2.3% 164.2+1.5°
Weight (kg) 66.1+£1.8% 70.4+3.4° 62.6+3.0°
BMI (kg/m?) 23.0£0.6" 25.2+1.3° 23.241.0°

"Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)
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Table 11.The clinical data of Hepatitis and Cirrhosis patients with alcoholic
liver disease(ALD)'

Control Hepatitis ALD Cirrhosis ALD
AST (U/L) 20.7+0.9% 66.9+18.6° 61.7+9.1°
ALT (U/L) 22.6+1.8° 46.2+12.7° 34,943 8%
AST/ALT 1.0£0.06" 4.49+2 28" 1.9+0.22%
v-GT (U/L) 202435 207.8+71.7°°  308.4+123.1°
TC (mg/dL) 185.6+5.5" 188.9426.2% 131.8+11.5°
TG (mg/dL) 99.4+13.2% . 293.5+153.5° 134.9+35.8%0
HDL-C (mg/dL) 50.5+3.1° 45.1+3 8 31.843.0°
LDL-C (mg/dL) 125.5+6.8° 94.4+15.8° 58.8+8.0°

"Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)

AST: aspartate aminotransferase; ALT: alanine transaminase;

v-GT: y-glutamyltransferase; TC: total cholesterol; TG: triglycerides.

HDL-C: high density lipoprotein-cholesterol.

LDL-C: low density lipoprotein-cholesterol.
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Table 12. The clinical data of Hepatitis and Cirrhosis patients with

alcoholic liver disease (ALD)'

Hepatitis ALD Cirrhosis ALD
Albumin (gm/dL) 3.9+0.38 3.0£0.15%*
Hb (gm/dL) 14.6+0.74 10.1£0.65*
Ht (%) 42.4+1.97 29.7+£2.0*
Uric Acid (mg/dL) 6.7+0.7 6.9+0.59
TBil (mg/dL) 1.240.17 5.9+2.17

'Values are expressed as the mean and SEM.
*, p<0.05 compared with control group (Student’s t-test).
Hb: hemoglobin, Ht: Hematocrit, TBil: Total Bilubine
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Table 13. The erythrocytic antioxidative enzyme activities of Hepatitis and
Cirrhosis patients with alcoholic liver disease (ALD)'

Control Heljzgtli)s CiXI}jODSiS
GPX (U/g Hb) 2794222 44.3+8.6° 28.543.8°
GRD (U/g Hb) 0.55+0.06" 0.74+0.06" 0.56+0.07"
CAT (U/mg Hb) 11.1£0.7° 10.8+1.2° 6.4+0.6°
SOD (U/mg Hb) 9.5+1.6" 3.70.2° 2.6+0.2°

'Values are expressed as the mean and SEM. Values in the same column with different letters
significantly differ at p<0.05. (one-way ANOVA)

ALD: alcoholic liver disease; GPX: glutathione peroxidase;

GRD: glutathione reductase; CAT: catalase; SOD: superoxide dismutase.
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Table 14. The erythrocytic antioxidants and lipid peroxide of Hepatitis
and Cirrhosis patients with alcoholic liver disease (ALD)'

Hepatitis Cirrhosis

Control ALD ALD
GSH/GSSG 38.14£5.4° 18.3ﬂ:4.2b 14.2ﬁ:1.7b
TBARS (uM) 3.5+0.2° 42+1.1° 4.0£0.7°

" Values are expressed as the mean and SEM. Values in the same column with different
letters significantly differ at p<0.05. (one-way ANOVA)

GSH: reduced glutathione; GSSG: oxidized glutathione;

TBARS: thiobarbituric acid reactive substances
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