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Abstract

The purpose of this study is to evaluate the nutritional status of vitamin and minerals in the patients
with alcoholic liver disease and to obtain the materials for nutritional education for alcoholics. The
subjects consist of 80 patients with alcoholic liver cirrhosis(ALC) and 12 patients with alcoholic
fatty liver(AFL). The control group included 57 alcoholics without liver disease(A), 32 patients with
viral liver cirrhosis(VLC) and 194 normal men(NL). Biochemical evaluation of nutritional status was
investigated by the analysis of blood samples. The frequency of vitamin B; deficiency in the ALC,
AFL and A groups as indicated by the erythrocyte transketolase activity coefficient were 46.0%,
66.7% and 57.9% respectively. The frequency of vitamin B deficiency in the ALC, AFL and A groups
as indicated by the erythrocyte glutathione reductase activity coefficient were 9.8%, 8.3% and 38.6%
respectively. Vitamin A deficiency was not detected in the alcoholic subjects. The frequency of vi—
tamin E deficiency in ALC, AFL and A were 96.3%, 66.7% and 86.0% respectively. The levels of
plasma lipid peroxidation products were significantly higher in the alcoholic subjects than in the
normal subjects. The frequency of subjects below normal range of hemoglobin were 85.0% in ALC,
50.0% in AFL and 31.6% in A. The frequency of copper deficiency in the ALC, AFL and A groups
were 48.4%, 16.7% and 17.5% respectively. The frequency of zinc deficiency in the ALC, AFL and
A groups were 83.8%, 41.7% and 66.7% respectively. Overall, the vitamin and minerals status of
the alcoholic subjects in this study was evaluated to be very poor on the basis of biochemical
assessments. The results suggest that alcohol abuse and poor dietary intake could cause malnutrition
and may be important risk factors in causing alcohalic liver disease in alcoholics. In addition, vitamin
Bi, vitamin Bg, Cu, Fe and antioxidant supplementation may be effective in nutritional therapy for
chronic alcoholics.
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B whg g vl S QAT A2S Y JYus
AEE QxR g}

Ir

z [

AT 2ARIR] A4 718 H e AR
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@ ¥F vitamin A2} E: Bieri 5(10)9] w3 ol] 27
&l & A 9} a-tocopherols} all-trans retinol& 5 A] o
ZA sk

@ 8% 8]l B;: Erythrocyte transketolase 243
= 2A & B3] A vlelel B, el & 9 5k
th(11-13).

@ ¥ vlebel By : Erythrocyte glutathione reduc~
tase 4 = &4 -& Fstod AW v]e}wl By o YA HE
#4315 eH12).

@ 3% el Bt 94k Gamma-counter(Pac-
kard)#} solid phase no boil dualcount kit(Diagnostic
products corporation, USA)E ©]4-3}9 radioimmu-
noassay # el os #Asigir)

25 71 &3

5 Zn3} Cu®] 23L& 92 3% £417](Shimazu
AA-680G)E ol&3ted AR FF ¥4 4(1000ppm,
Wacorl) EEA%S AF8-3l] Zne 21839nm, Cus
324.8nmell A &3 3 £H14,15).

5 M)A S8 (TBA-reactive substances)

X F4 9 (malondialdehyde standard solution)&
Kwon#} Watts(16)9] B -8 o] &-38te] ZA)3)9 o
Agel Fdgtubon 3o x]sled L& T
A2 HE 3 TBARSS %8 A4ksledci17).
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= 2IZE FEAHA), vlelH A 2 fAH(VLO),
HANL)2 oAl 719 ¥ 2= oneway ANOVAS}
Duncan’s multiple comparison testell 2] &) p<0.05 <=
Foll A f-ol A& AZstAhU8).
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HlEtRlel Bt HE)

HIEH B;

B ATl A& e B G E #AE) 4
3] erythrocyte transketolase(ETK) &4 =& =43}
st} Erythrocytes B)EFRl B, ¥-ZFA] o] 713 WA <
g ke A Zolw(19) ETK A=+ dubH o 2 1
B89 B, 9] doatel S BAsle b AEgst iy e
&2 A ¢iek13). A AALES] ETKACH &4 2
3= Table 15+ Zr}. ETKACY H#x< 4724
A B (AFL)To] 1751020224 7HaF =gk o o
FZEA 7P (ALCOT, M Fe] gle 422 F5H(A)
I, ulolel 24 ZHAM(VLO)T-2 247 1.2710.04, 1.42
+0.06, 1.37+0.0601 51 =k ETKACS] 4% wte} v &
% B19] o3 AelE 2 YT (deficient)(>1.24), A A 2
3 F(marginally deficient)(1.13~1.24), A4 (normal)
(KL13)2.2 rol(13) 7+ &9 vlebel B 2H A=
2 u|n3 A3 G 3A AHALCTE, 42EH A
WHAFL)E, 2 ge) gl 428 F5(A)T 18
I ovle]lal A4 ZFAM(VLO)TAlA 22t 46.0%, 66.7
%, 57.9%, 49.1%2] A7 AP & Bled o]

Table 1. Thiamin status of subjects

o8l A

 AANL)TY 28 v)$ 38%xEc} 4 it
ol gAEA A S AAE YA ETK 248
ZAHE o2 AF7(20-22)0llA R 3® AR W=l 14~
31% Xt "R o & u)Eelglcl. Camilo 5(20)2
Aol A dF2A P E #A52 ETK 845 5
F& gekslgl ot Aol A= AT vl
BHe o ofFslg] o v g ETK &4 =9} vl ek=! B9
ool Aloj A H el o} Hhalo] gk A E X
gt 2z A AFQ)9] Aol A,
52l AH AF F2ALZRE dIE AFH T glelA
dokA ) Bekslvle 29E wE] B o, ¢2E
A T2 vletnl BiY o FAes 2w AL 43
£ A3 7 3k AAlek b4 g AabA A FE olg
AF 2Fo] A 1234 Yol Aoz ¥l =
3 g7 A viE B, 327 e A$-ol 5
ZH 4 23 Bio] F95 A&k (23) vlEk By
2] TPP22| &4 35 ulshgteli= AR (3)0] vl ElRl By
o} Bl S b2 = oh 2 Yl AR FA ")

HIEID] By

ZAPNAALE2] AW vl ebel By o oFAeEl 2 AskehA
2 %7} 5| & EGRACSY &4 A= Table 29} 3,
7} 2] EGRAC 32 & vjas] Bghs o 7bd fho]

D Deficient Marginally deficient Normal
Group ETKAC (>124) (1.13~124) (<1.13)
ALC(n=80) 1.27+0.04%% 30(46.0%) 14(17.1%) 38(36.6%)
AFL(n=12) 1.75+0.20° 8(66.7%) 1( 8.3%) 3(25.09%)
An=57) 1.42+0.06° 33(57.9%) 4 7.0%) 20(35.19)
VLC(n=32) 1.37+0.06™ 28(49.1%) 7(12.3%) 22(38.6%)
NL(n=52) 1.07+0.20° 2( 3.8%) 7(13.5%) 43(82.7%)

DALC: Alcoholic liver cirrhosis, AFL: Alcoholic fatty Liver, A: Alcoholics without liver disease, VLC: Viral liver
cirrhosis, NL: Normal, ETKAC: Erythrocyte transketolase activity coefficient

“Mean+SE

a~dyalues with different superscripts in the same column are significantly different(p<0.05) between groups by Duncan'’s

multiple comparison test.

Table 2. Riboflavin status of subjects

D Deficient Marginally deficient Normal

Group EGRAC >1.24) (1.13~1.24) (<1.13)
ALC(n=80) 1.10£0.02*% 8( 9.8%) 18(22.0%) 56(68.0%)
AFL(n=12) 1.11+0.04° 1( 8.3%) 5(41.7%) 6(50.096)
An=57) 1.20+0.02° 22(38.6%) 12(21.1%) 23(40.4%)
VLC(n=32) 1.14+0.03® 13(22.8%) 8(14.0%6) 36(63.2%)
NL(n=52) 1.08£0.02° 2( 3.8%) 11(21.2%6) 39(75.0%)

DSee the legend of Table 1.

PMean+SE

abyalues with different superscripts in the same column are significantly different(p<0.05) between groups by Duncan’s

multiple comparison test.
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Qe 4T FE(A)T) 120002845 7H4 =gkon
AAHNL)e] 1.081£0.0224 71 kel EGRACS] 4+
Zd uie} vielhl Bxo] doFAElE AP (deficient)
(>1.24), 737 A8 T(marginally deficient)(1.13~1.24),
A4 (normal (<1.13) 2 vhFe](13) 7+ 719 Aol &
vl w3 A &34 A H(ALC)RE, 2-E4 A9
ZHAFL), ulolel 24 7k (VLO) Tl slelA Z
7+ 9.8%, 8.3%, 22.8% % 3L AAHNL)T2 3.8% 2
A E WAL v o] M & T2 AR Yl
GFL FEA)To 2N AA 9 B6%AT o] = 4R
€ AT 9 vlebul By Al #eke] AAEFe] 60%4
=2 o A@ % FHspA = ggdrt ot 34
G2ZEA ZAHALC) T G224 A7 HAFL)T-
A] vletul By 29 Ake] vl go] 10% w2 dE g
A Zx73H(ALC)E3 4224 AZHAFL)E9] 7%
ok Eale] A H go] dFE FE(ANT vl& A
3] Eghthe HO)S AAE 5 9ot =g A F
A2 At 2 erythrocyte glutathione reductase &
AT g 24 e A721,22) 4% 27t 23%, 7%2]
b Atel slel A ¥l el Bort AE R A2 2 e
22 d2& FHEA Y G2 A 2t aleiA
vlelgl By AE2 velhd 9l o 2 Az et
o} o2 AR Heln 42 g AFRE AT AAkEke
Zaot F2 %999 Aoy ARt w3 B ol e
A A ste] gl d3E F5(A)Te] dIEA AW
JHAFL)T-3 @224 717 (ALC)Eol Bl 3] Blexl
Boo] dofatezl Bakgled A 2 oo 7hA s A m e}
vl eldl Byo] dofAalels A o] Mz Alo]AlF F=
o] & fHHo] gl AR FAHc)

A HIEH] B

R AAE-o] I A F4kst vl ehal Bz A€l Table
354 zho}, HA gl 4ke) A= AHAHNL) TA 7H
=910 v§(9.33ng/ml) 1 thdo] daE&A Au7HAFL)
Tl 2(8.85ng/ml) 7HA Fo] fle= 4L FTH(A)T
°](6.35ng/ml) w+& ol ¥l & f-o2 22 gkt 3t
Agho] gl 2L THAT T FAHA A H-(<30

Table 3. Serum folate and vitamin Bz status of subjects

F 44 29 gA *d AL+

o e s
o Jarg A ol EFeE FEE FA R S
Aag $ACZ A el 043y dEU Ao

Bl Aokl e G2 F5R e 9l gate] 4
ofAbel ol gt A7) o} Fojz ot o AL A E B
o]#] 2¢ 3 9)c}. Davis®t Smith(24) ¥ Eichner $(25)
9] Aol ojshd FZE FHAF 20~50%0 1A
g3 G4k FFo] BslR et gl Wu 5262 o
2L FE2l9] g3 i 252 A4 B Eivkn
Rugov =Zap o Astxal 7| Fe ESVITAF
23 AF2N el A = A SFRES] P A= A
Q3 z}e) 7} glgleha st et §F4H Jarrold 5-(28)2

A e AT 4L 7 et 2

EEFE L JFE A 2R gonE WFE
F2 AT FFA A oAM= g ARFS 8
ok geh ole} FEisle] FuleA gol &njE=
3 g & Aol whe) il 4k gk 2l
Hofrou ztgrl gl ow 2FE 59} vl Az
HE o]l 43te FHFoI LR gate] A gls A=
245 ddele £ 2 4y U7 g o] 43l A
z2=w grjoll= <k 20.0ug/100g, W7ol & 3.60g/100g,
" 7] Lol = oF 20~24ug/100g8] GAke] EgHE ] )
om2(29) HAT ol AbdEke] fake] 2@ 3
& Aoz FAHA

AL S #A veltl B 5L Tkl oA
ol Aol glgl o diabal = Z s o (200pg/ml ©]
sH(13)e LA A ekotet. vlehsl By 584 AF
ol gt 2l sht Al 8.gko] Sw]Fe] = 2 (3ug/day)
dFdoel 1~23] 4wk 5EA AF AR 2E 1
s7ske] =i Al A 9l A nlesl By
o] AAso] 283 ZEE(]) GFL FE}l gleiA
EAZL HA g odokial Ao Al Gimsing
%-(30)3} Eichner 5(25)°l 2|8 422 F5219] ¥4
uleba] Bypoll 3k Aol M & A Akl =} Ape] 7} gldth.

A" (n=57) AFL(n=12) NL(n=52)
Serum folate (ng/ml) 6.35+0.372(3)” 8.85+0.90" 9.33+0.39"
Serum vitamin Bz (pg/ml) 834.28+80.7° 914.35£1134° 689.25+27.1°

Usee the legend of Table 1.
42)MeanlL SE
YNumber of subjects with deficiency

*yalues with different superscripts in the same row are significantly different(p<0.05) between groups by Duncan'’s

multiple comparison test.
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ZAM A E ] EA £9] all-trans retinol$ &
stgl o] 1 HaE Table 49 2} 3824 7174
(ALC)T°] 76.8=7.8ug/d1EH & F-of v 5 624
2.2 Fgkoew Ay 5 20ug/dl ¢]3H31)E &
= gtk 42E FEAEY ¥A retinololl B3
Aol &3}9(27,32,33) 42L& THAE QoA &
A retinol2 A Al ¢l B] 8 F9tth. 28} Leo 5(34)
of 23 AT T L FEA 2 GF2A A
& g2-2] A retinold 23 xel7t gl ol
W3l Bjorneboe 5(33)2 ko] G =g A7} kel
A1 A% vlEtal A9 s (mobilization)& F7}14] 7]
7l dEo® Ausly 92 Leo =(34)7 Lecomte
S(35) 4379 EAoZ Qi) B-carotenel EH
&} retinol 2.9] A gho] Z715 At w A st glot.
%# Chapman 5(36)°l &8} ¢2-24 7423 33
2] ¥ A retinolFF-2 57.1%2) A=} glo]A] A AF)
B} goprly g} olejgho] A3 L FEA Y 4F
<4 AF Fxlol] gleoid A v AY £5&
ol choFsle] olo] A o 2ol 72 Fg Ao
A7 "} =3 velal A9 ot 2L WA 4
F AAtR o= vlEEl A9 A2 F shiel o8-
FellA ] A3 A=E AT + gl A5 FHAe
22 71%5H A AAE Aoz A8

HIEIQ] EQt E& X|EDjAEIEe] &

tA21e] 84 v el E(a-tocopherol) %2 Table
49} 7ot AFzle] €4 vlelwl E 52 ¢34 A
HHAFL)E 2 A AHNL) o] ZH2 504.2+79.1ug/dl,
509.0+473ug/dI 24 AL 22 FFolglon AL
A ZAH(ALC) T vlol | 24 AR (VL) 7
7} 166.31+13.4ug/dl, 179.026.7ug/dl o 24 &84
AW HAFL)E-3 AAHNL)T e vl &) ooz o

(B ool

$eHp<0.05). 2] A a-tocopherol®] A <
4l 500ug/dl °]3H31)al HAALY] =& dZ:EA 7
HALO)E, 4384 AWIHAFL)E, ZH ghe] ¢l
$IE FEA)T, vlo]H 24 7 (VLC) Tl 9le]
A T773(96.3%), 88 (66.7%), 4973 (86%), 327 (100%)
224 FANL)T-& A3 BE FolA vleinl B¢
BUFEH I B 4 5 e B A7 AdAt
1ol A & A a-tocopherol &4 A 3= A AHNL) T
w3 o3& ZHAHALC) T 1A o) e 4=
< THAITANA FH = Yok e (p<0.05) 53]
&F-&A4 7 (ALC)TS] 7%l 71 Fsket. g o
T(37,38)0l A= dFZEA A 3ho] Qe dFZE £5
AHEE o2 ¥4 a-tocopherol S FAFEF A3 A
Al vl sl A ot om Bell 5(39)2 A3} 719) a-
tocopherol =F0] 25 A Al vlg] Ygiriy B3
oz 43 FEA LD GF7 A 7Hal s skale] A
- vletEl E ook delrl Eeksiche A Al e
Azl 7102 B} olgjzle] G & FEA}L o o
2E4 AR & Fxlol| 9lolA vlelwl E9] o oFAbelr}
2 He T8 Jde 43 AHE Qg A
71559 Fhael W& Ay vlelul Eo] §4 3h4 B
ohel(l), ¢ & FEA AEAH ¥5x 2 9
9] shtd & qlok =¥ Ik oL AHH 2 Qg
3}2k2] acetaldehyde A4 ol whe} A}-4-7] (free radical)
A A A o] Aatksiubgo] F71E 1, oo idh g4t
3t ikoiAle] A2 i) A gaks) of ek a7
go] Z7157] o vlelql E9] 3= dAto] dolnd
T gloha Bl 434 74 g Atel A vlElyl
Eo] ngo] Zhagte] wAte] £8o) & ity
F AAABTIR40) G2 E FEA L 42 2A hAS
1] X 5o} wAl 2" -& 2434 717] 93] a-tocop-
herol®] F#3 4371 S7dohx s

Fefe] IS AHAF opr|sH & 7 Aty Yelow

or o #N

. Table 4. Serum vitamin A, E and TBA-reactive substances status of subjects

ALCY(n=80) AFL(n=12) A(n=57) VLC(n=32) NL(n=52)

Serum vitamin A 76.8+7.8>2 442+4]1° 519+41° 61.4+46% 486*2.1°

" (ug/dh)

Serum vitamin E 166.3+13.4° 504.2£79.1° 307.8+31.6° 179.0+26.7° 509.0 £47.3°
(ug/d

No. of deficient 77(96.3%) 8(66.7%) 49(86.0%) 32(100.0%) (0)
subjects(96)

Serum TBA-reactive 3.64+0.10° 4.28+0.40> 4.39%0.20° 3.83£0.20° 2.61£0.30°
substance(nmol/ml)

USee the legend of Table 1.

"Mean+ SE

2~V alues with different superscripts in the same row are significantly different(p<0.05) between groups by Duncan'’s

multiple comparison test.
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© A A Hats dabe] F o3 7lH e e A g}
(41,42). A7 5}4b 3} 44 9] 234 YA &9l TBAHFS &
A (TBARS)®} &4 2 2|4 | 3}Aks}at4-2- yle] 3]y
A st dkae) oS Falstsd o) 2 9w
7hdeba 2ot 2 Qe Al Bl glolA 83 TBARS
TEE 54T A= Table 49 2v}. 84 TBARS:
g gl ¢3S FHA)TY 24 Auzt
(AFL)¥-°] 747} 4,39 +0.20nmol/ml2} 4.28 % 0.40nmol/
ml2H oh& Fol] uls] foA o E9ko v (p<0.05)
dREA AWALC)TH vho]zj A4 739 (VLO)
T2 217t 3.64+0.10nmol/ml¢} 3.83+0.20amol /ml 24
AHAHNL):ES 2.61+0.530nmol/miol vl& g9 o8
FHp<0.05). whebr] d2& F5A o 4224 7}
A& Fatol glolA A =) A 9] Fhats} wl-g-o] AAkql
o vl&) Frhes AMde & % 9ledth Baldi S43)E <
2 F5A 4 dI LA A5 $a1S Ao g TB-
ARS &g AR A3}t QA Akl T vlal dTg
F52 2 @A A8 #HATAAH foow =
steha Barstgich Baldi 5(43)2 oh2 Age] gl
A5 429 F44 AEE A sH=vE TBARS}
AST(aspartate aminotransferase) Bt} v} = sha} 4=
Atk Bastgch o) AFAELS EiE B o) &
FE FER L GFEA EE B}l gl AA 9
FAbEtabg-o] AAkelel vl s Aslohe AbAS o
o 27 TEA Y g7 718 Baldq A 3
Ak} od9F 4 &, a-tocopherol, B-carotene, ¥l ekl C, 1.
2] Se(44) B30 WQXo] #xd 4 olvkw B},

A RI|&AE

E Aol A A oldAtdl e 4z LA 717
H{ALC)¥°] 637.9+9.7ppbE M t}& Fol| H| 8] 42
Ao g & £AF el (p<0.05) AAHNL)F
o] 777.6%7.7ppbE M 7} =tH(p<0.05)(Table 5).

Table 5. Serum copper and zinc status of subjects

A ofd 45 T00ppb o138+ 24 HF el H9=(13)
FILALARALOT, 2ZE4 AWIHAFL)E,
bl g 47 FHAT, vleldl 24 A4
(VLC)Z-ell 9leiA] Zh2t 679(83.8%), 574(41.7%), 38
(66.7%), 2073 (625%) 24 A HNL)T& A <13 w&
Toll A A ofd o] of Fatdl ) Bakaldnt 7N
A RS oAb o2 & e AE(45-4R)ol A = 7k
o] ¥ old FErF A Yyl 438 25
A d3gAd A B2 90% A 2o} A Abeke
Z4E 29w 53] thlae] A3} Baksle] o)
Ao) F¥g AEol £ g ofolo] dH L FEA
o gleiA AgE FHsAlo] Hrkw B nE ¢ vh(49). B
A2 Aol A ZAAFANE GE AT
off glofA] s A7} Baksid o= 2(8) oj 5] o
A otAAtelZ Il A2 A m ) F 7AW
HA olddert o G 3E AT vlElA 93
L2 goked I H e A ol At o] ofed
9] kA RN Atgste ¥ d¥ule gast oty
Aol fdele] F Ao Brh(4950). oFd-& alcohol
dehydrogenase®] ¥ 2% dedx 9l on @ 3}ake)
24 7-& 44 o2} alcohol dehydrogenase®] 4= &k
o] Frtslo] ofde] dofatelr} Yol & gl A
28 FAH

& Al g4 7l FasE ¢F LA 7349
(ALC)T, 4284 A7 HAFL)YE, 7t $te] gl &
& FE(A)TN aloI A 77t 729.3£29 5pph, 971.1+
87.5ppb, 939.31+34.4ppbE M Blo]a) 2A) 7+ W (VLC)
T(1098.2£41.3pph) % A AHNL)T-(1169.3£27.6ppb) il
vl 8l f-o 4 0.2 Yekeh(p<0.05). 2} Foll4 83 7
7} 700ppb o] 3t 2 AHE H$-(13)e dF2A 74
(ALC), 9324 A WZHAFL)E, 7 3he) gl o
g FEANTE, vlelaiaA (VIO E, AAHNL)
Toll A} Zhz} 397 (48.8%), 27 (16.7%), 107 (17.5%), 4
%(12.5%), 23 (38%) 24 dZLA 717 M(ALC)Z9)

ALC"(n=80) AFL(n=12) A(n=57) VLC(n=32) NL(n=52)
Copper(ppb)
No. of deficient 729.3+295 971.1+87.5> 939.3+34.4° 1098.2%+41.3% 1169.3+27.6°
subjects(%6) 39(48.8%) 2(16.7%) 10(17.5%) 4(12.5%) 2(3.8%)
Zinc(ppb)
No. of deficient 637.9+9.7° 700.4£7.7° 691.7+4.9° 675.1+7.8° 777677
subjects(%) 67(83.8%) 5(41.7%) 38(66.7%) 20(62.5%) 3(5.8%)
USee the legend of Table 1.

“Mean+SE

2~V alues with different superscripts in the same row are significantly different(p<0.05) between groups by Duncan’s

multiple comparison test
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Table 6. Blood iron status of subjects

CAER o]a]]/lg

ALC"(n=80) AFL(n=12) A(n=57) VLC(n=32)
Hb(g/dl) 112+037? 133+04° 144+03° 11.6+0.3*
No. of deficient subjects(%) 68(85.0%6) 6(50.09) 18(31.6%6) 26(81.3%)
Hct(%) 334%1.0° 377217 24107 337+1.1°
No. of deficient subjects(%) 53(66.3%) 6(50.09) 18(31.6%) 23(71.9%)

“See the legend of Table 1.
“Meant SE

2Py alues with different superscripts in the same row are significantly different(p<0.05) between groups by Duncan’s

miltiple comparison test.

A el JJAtert AR BHEE £ 4
g o E A e 2L 25 2 dF LA
A gae) 83 7 5 Al v 3 F3dthe
Bax 9lch4y). Felo] A=rlsg wejs) & o, o
2L AFd 9& AL T 2R (free ra-
dical) A Z7}(1)¢l] 92 Cu-Zn-dependent super-
oxide dismutased] £77} 2715 o] 428 FEA
AFEA 7t Z Zhatel] glola YA el FoFaly
Zhdotd ez Algdd FelE FAH AR Fd 9
ojA ¢FE For} 7] AR FE A A AT B
GL7EYdernz 43 FEA Y 4L A
gt gleja] el o) cdofabelr} B3 7h5d 0l ol
& ez AlzHd

Hb +% #4e AR 4939 A 37]¢ vhehe,
packed red cells®] €41] ] HetA] & Hb7} &4 &
F o Y dolxith B Aol Ao Fofale
A 27} 5= Hbxl < ZHA gho] 9l 438 F5(A)TF
o] 14.4*03g/dIZ M 714 )z dtelon ¢FLA 7
ZAH(ALC)T vloldH 24 7AW (VLC)rE o2 &
o vl f-9 8 2 2 Uity (Table 6). A 9l ‘FAHe] 24
29 135 g/dl el8hal A9-(13) &4 ZAH(ALC)
T, dFZEA A IHAFL)E, ZHE fo] gle ¢33
(AT, volalaA ZEAM(VLC)TA 22 687
(85%), 678 (50%), 1873 (31.6%), 267 (81.3%) 2. & 1}&}
U @224 77 HALC)F 3 uboel 2] k7 H(VLC)
Tol| A AE Age] /1A AT & UNTh =3 Het
2= 7 %] gl 43S T5(A)T] 24F07%2
A ohE Foll B8 feR o= Fghed (p<0.05) Al
Fate] A Aal 41% o)8H(13)l AS= dFEA 7
AHALC)T, &3R4 A WZHAFL)E, 2H gto] Sl
AT L& FE(A)E, vlolel A4 HAH(VLC)TA 2}
7} 5393 (66.3%), 69 (50%), 183 (31.6%), 2378 (71.9%)
o2 vehg 4384 FARALCIES vlelsi A
ZYAH(VLO) T2 HE Ao} AE o 5 Uik
ol & 7715 &40 2 Q13 Hb $4d 9] %3l Hbe} 2§

b

Al

to %0,

o

3} acetaldehyde®] 5-432H-8-(52), 18]z AH¢) F
= AH FYo] AAaFGIo)eg 2o AU o] &
$o] F& H B4 77 AR ralr

olAte] An g T vyl d4Re FEA Y 4=
24 7128 FAlEA vleldl By, By, E, o4, 78]
ez AR o FAtert sty o 53] g4tks)
gokae Bpatelrl A A9 HAarsiatg 9 A7)
(free radical)®] AMA-& Wl & £3ted Ao A=
< IS Aol AvlEd uetd d2g FF
2 2 G FEA A S 9lol Al vkl F
A3} of ofAne] MFo] Wate] = go] H HAoZ AR
e}

2 <%

B Q7 gL s A5 Ao 2 vlel
2 Fr]ale] stz o FALeNE ZAbale] of oAb
o A A& et dF LA 7HA S #xlel] gl A
AAAQl o ofe] Weks 2] &3 A1 A S S
A ST E AR R A RHG S TS
dALA 7AW 32} 80w, 4 FLA Akt #AAl 12
w, 7kAl sho] ¢l ¥EE FEA 579, ulelg 24 7}
2 el 1949 0]dth. AR &=

He A BMe BT Aty SH20 7 o] Fo
.42 EA ZHAUALC)E, =244 ANZHAFL)
< FE5A)T oA vjegl

A A 5 ARt vl EL 2t
46.0%, 66.7%, 57.9% ) @312, v Etn] Bxo] ok
A7 4G9 A= 4 9.8%, 8.3%, 38.6%l 23}
gk G224 AMALC)TE, 284 AWHZHAFL)
T, 7 A Fo) gle 42 E FE(A)T UM vlgnl
A7} A8 Q WA= ARSI L, vl el B9 oy
7t A= ARt s 27} 96.3%, 66.7%, 86.0
%ol Fald o], ¥ AR EY STL RE S
FE AFTo] AT e fodem F A% R

A
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Ak d@eA AW ALC)T, ¢2-84 X 97HAFL)
T, 2t 3to] e d2E FE(A)T oA AW H
JoFArele] X %7} 5= HbX7F AN 55 o5l o
AbzLe] v §-2 zbz} 85.0%, 50.0%, 31.6%65 2, ¥H T
27 A= ) akxpel vl = 77} 48.4%, 16.7%, 17.5%
How, g3 olede] AYH 9= 2 83.8%, 41.7%,
66.7%31ct. o1 oS F3e & o vlekyl 2
71212 A3etA o FAE ZAANE Edl7 B o=
£+ 52 G384 7hA3 ghxie] of okAbel = Ak
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A% #AE A A e 5 98 v B,
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