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-Abstract-

In order to identify the normal range of alcohol dehydrogenase(ADH)
activity, ethanol and acetaldehyde in blood of Koreans,
Alecohol dehydrogenase activity,GGT levels, ethanol,and acetaldehyde levels
were measured in 97 subjects{male:36, female:61),

Among them, 45 subjects(male:2l, female:24) were not exposed to organic
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solvents and other chemicals. Fifty tow subjects(male:l5, female:37) were

exposed to organic solvents including toluene, xylene MEK etc,

The summarized results were as follow:

1. The blood alcohol dehydrogenase was not detected in exposed and non-
exposed groups,

2. The average blood ethanol levels of non-exposed group were 0. 0490 mg/dl,
and exposed group was 0.0363 mg/dl. There was a statistical significance
(p<0.05),

3. The blood acetaldehyde levels in exposed group were significantly higher
than those of non-exposed group, however,blood acetaldehyde levels between
exposed and non-exposed groups were not statistically significant (p>0.05).
4, The average blood ethanol levels of males in both groups were
significantly higher than those of females, however, they were not

statistically significant (p<£0.05).
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He 7ol cigt FEHL AHRSHe o7 wrh 2 9 shirt ¢3E&E oA
A7l 288 J%L 8= 42 alcohol dehydrogenase(ADH) 7} glth.

F32 48 ethanol2 74 Hajel HFo] Y 712 E85=2 di
850l ston, Adds] WEE UAste 3§, FHUE A, AHALYT U 2oF
o Exle} HMA2 AlEET Qlo] ethanole] tiyt F2i= FUF Tl AHE
o, outaEel SHold wE A7 M7= gl

olgtze] Zgje] EFH FRo|E [ AH|E Zhe] Aule] F+E €I E
2 o 15 EEEHD FTAE 2443 ojuel] oF 1087} AL HE F
gte eldE T UmjAlE el ciAbE]7] diEel Al cof2 Alel ulsle
of mjale 9% vl¢ Acta &4 9 tHGoodmanm & Gilman, 1975).

Zhell gloixd dIEchrbe]l Heishe HaE MEAUe] Zaj3she alcohol
dehydrogenase(ADH) &} £ EAuj2] ¢3& A} A (nicrosomal ethanol oxidizing
system:MEOS), catalase-peroxide|E gajZed £2 7hMZof &x)i8t= ADHo|
2lajq iatgcta g3 HcHLupeng et al., 1979 Crabb et al, 1987).

Zroll EAste oY FAo LY UIEY AEcirbe ¢IEo] 1a A
E¢] acetaldehydeE 4tE}E]o] TlA] acetate® WHEHHEE krebs cycleE Hdle]
Zlehakzt chEiAl BAE AH FHed old Alue] &4 AEE €odle R
< ¢3E& 3 A Ert cfab 4HE<l acetaldehydeof 2]3F 9 ¥%Fe] Zth(Lieber,
1973).

Alcohol dehydrogenaseof 2|&3}e] JdH 3}78] acetaldehydet: nicotin-
anides REABsI= Y229 @44 F A9 aldehyde dehydrogenase(ALDH)of £
A oiFE ciAlE ARt )R g Bt chEzos kEe] Ayt 4
g ook Eax ok g3ge] AT AUy 542182 F=E Ay ¢
A& w=o metd B3 AUY el w2 d8E eHAG B3], st
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of BH" Y2 A ate] UHH T Krebs cycled] TgAst gl 2yate] 4
#}zt4 (Ritchie, 1980: Ellenborn & Barceloux, 1988)& ' At ¢33
ch.

Olsen & Osterud(1987)o] 2]8hd A}gt Hele] fibrinolysise} Helg e ¢l
o] ethanolef 2]¥t %idle] QiS22 BT Flgdon 2ske] YILe] FHHFo=
F2EE 704, ], A1%e]| gle] M ascobic acid®] ¥ate] A gth= BT} gl
ChShugalei et al., 1986). ol2tzte] AUiE FUE YIEL tfApHYE He F
ol 718 le] 2falM cirthze] W FPo] 2] Hed 53], 17
4vef (Mario et al., 1990), “d'#(Ashley et al., 1977: Krasner et al,,1977:
Morgan & Sherlocks, 1977), <*E-E-84tef(Roig et al., 1990)5e] tjrlsge
g@e 4%E 25 ZoE o8A gch

ET MEK, toluene, xyleneT} F2 R71-&4 FFAl Ui el 2siM <l§
=39 cfie]] W o] alvim B3 Flegd oni(Nakajima et al.,1988: Sato
et al., 1977; Liira et al.,1990), Wilson et al,(1983)¢] 2]3}® xylene &=
Al d2E2] Gl sl chabr|Fe] AlelE Eeltta stgon, Aue] &4
¥ trichloroethylene trichloroethanol®} trichloroacetic acid® tji} H#¥
o] £HoZ cfal Ei=d (lkeda & Hara, 1980) ethanolef 2]gF igkos
trichloroacetic acid® ¥HE Hezlg dyzoez o4 gicks 237} gt
(Muller et al.,1975).

JHEER £ d7E #7184 dF 2248 dold SdT =9 4718
Aol FEA] EHEE Qo] e o Aol HeolBE, A} 53
T AESEEC] R FAHAER FEEA] UL 4F AR ZEAES i
25 EF alcohol dehydrogenase VA EF @, H4HE FE =Alsle To
ohE AclEel EF ethanol HE T acetaldehyde =55 ujelsle], olF 2

e T



4 TES} dH #7183 F= 22AEel YoM RI1&A tasIde o
olE7] # ¢ 7|2AEE FEslaz} £ d4E A= stgch
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1. Zapcfat

AdHgos {78 SRHUYELN HE =HAYS 4dF ¢FUY EF
alcohol dehydrogenase(ADH) 2} ethanol S5 ziets}r| gisted 19939 99 14
HEl 108 309 7HX] E4S A3 stdck 2FE JY dI LY U A
7] $18t &3 AL &F & FAeE 2Apste] €4 A3 stdoo Apde] %
BE RARE o] &3t Aty d¥, 25 U FANE, EHFE 243
7t AHoLl F34E 4E HE&S = AlREE dFcidel M AHalzich dEE2S
HEF2F 453 (g2l 213, oj=}: 243 )2} toluene, xylene, MIKSo| THE F7184
£ #Fshe S22 52%( E2h15%, 42313 )& FET dFUGLE i F
97F-& =AM ¥4 3lgch

2. ZApgy

7}. ®2 Alcohol dehydrogenase B4 E
AFcidAte] Hedg 7-8ulE A AYsled EDTAZE ANel® FFaEEel @
o] 4TCeoflA JA B F 48 A7t olufie] 6-7 mlF ©|£3le TottmarF 2] =y
(1973)& ci£ HE e &3 stac)
uhg-e8(1 ml)8] Z442 50mM potassium phosphate buffer(pH 7.5),0.15 mM

NADH, 8 mM acetaldehyde Umz[= €Y 3 WEFHch EE ZAHFode

oy



AcetaldehydeE 7| 2%}l 1 Cn?] Cuvetteof pix|ete s 7]AE 7}5}3 NAD' A
‘dofl o2 FHES F7HE 340 nwolld FHBE=AE o83l & sgen, U
£ 12% 1 nmol2] NAD'E 45 ke s A elsigrt

L}, €% Ethanol ¥ 5 9 Acetaldehyde =
H] f27e] g2 24 9-11A1Fe]  F2Fe PAL X 3-5x 7o 13
€ 10l FA71§ ol &3t AYF Y AEY F DA} A" AF AEH
0% 2] §FE sl 4TolN PFEH stgion 4847 o|ule] EAs}aict.
EF Ethanol B Acetaldehyde ¥4-2 NIOSH ®HH(NIOSH, 1984)ef 2]z

head space sampler§ AME3le] 7lA32olEdelm 2 2 8tgct.

ol Hoje] AEera £
A8 g daEel sto] E3F 300 pl& ¥ Rocherbe] COBAS MIRA
54 ztet £47)E o|&%le] albumin,alanine aminotransferase(ALP), gamma-
glutamyl transferase(GGT),aspartate aminotransferase(AST),triglyceride, (TG)

cholesterol, alkaline phosphatase(ALP)5-S E4#}sc)

gt AIEA 2] Wy
EAfclgate] oyt 2l2E UL HFEE o] &5l YUY F spss £
Z2I38g o] 85lo] t-test, NOVAE e EM2 slac)
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1. |4ud 54

ZAltld 222 B &2 465 (Exb21E, A2 24%), T/ #7184 &
EFo| 528 (2159, 9=}:37H )22 § 97| jd=iglct. v|&FEZ2 /7]
A 53 NEEAd SEHA W42 AFE 2EARA 3AAE U 584
GEREE XU idAEAS HIFFe] 40.2M(E=}:38.9, A&} 41.8) Al
ol& thdAHF 37.8%7F ©elE T glon], @& 28.9%7F 1 glgich

E2FE Y RUIEAHE St ZEAEAM BFdHe] 41.54(¢
#}:39. 4,042} 42, 4)gon, 25% BTt HHE dlm glon 34 6%l &8 ¥
algict.

ol H|REZZ FEF Aolg 47 U F4. 255 Alol= gleden, d
BEel= zhzh 21-594,23-634 &3, 10 T 3fo] 20-294], 30-394, 40-49
M, 504 o]x o2 BRsled 23 #lgchH Table 1).

2. 8% Alcohol Dehydrogenase{ADH) &4 %
ATty ZEAECIAM AET FYS ddEe] Fle Serwnzt WEI1E 2

2|gt th& olEel alolA alcohol dehydrogenase?] A EE &3 Zz, vl=
2R F2F 2R glolA H@o| HA| dakrHTable 2).



3. 8= Ethanol® % 9 Acetaldehyde B %

3ol golA ethanolz=F FEY Az, BEFEF dold el o
ethanol 55+ Y2}7} 0.0603 mg/dl, 9 =}7} 0.0525 mg/dl 2 &FAo] Eeoen =
2ol lelMe EAI7E 0.0449 mg/dl, o2H= 0.0340 mg/d1E ZH2ZH S3o] HY

Table 1. General characteristics of study subjects

Characteristics Non-exposed group(n=45) Exposed group(n=52)
Sex Male 21(46.7) 15(28.8)
Female 24(53.3) 37(71.2)
Total 45( 100) 52( 100)
Age(Year)
21-30 10(22.2) 357
31-40 16(35.6) 20(38,5)
41-50 9(20.0) 22(42.3)
51- 10(22.2) 7(13.5)
Smoking Yes 17(37.8) 13(25.0)
Na 28(62.2) 39(75.0)
Drinking Yes 13(28.9) 18(34.6)
Na 32(71.1) 34(65.4)

¥ Figures in parentheses indicate % of total

— 10 =



Table 2, Determination of alcohol dehydrogenase(ADH) activity in blood

Alecchol Dehydrogenase (IU/nmole NAD')

Groups Sex Serum WBC
Non-exposed (n=45) Male (n=21) N.D N.D
Female(n=24) N.D N.D

Exposed (n=52) Male (n=15) N.D N, D
Female(n=37) N.D N,D

% N.D : Non Detection

ot 74 dEFel dlojM dEel BE F ethanolzEE FAFHLE Aol7} ¢l
9ithTable 3). J2U} 4 FF ethanol FEE= F AT dlolA 2t 3
$71 oAt B} ot 52 FUS Eole ZALE usiyth EYR, ¥ FE2E3
FEZo| slolq BF ethanoly=s U H7]&4] F2To] H|FEZ Hr} t}

& Zad FFAE Bol 722 UeluitHTable 4).

Table 3. Means of blood ethanol concentration by sex in non-exposed and

exposed groups

No. of Blood Ethanol Concentration{mg/dl)

Croups Sex Subjects Mean sh Minimum Maximoum
Mon-exposed Male 21 0.0603 :0,0361 0.0134 0.1427
{n=45) Female 24 0,0525 0, 0276 0.0151 0.1118
Exposed Male 15 0.0449 +0.0189 0.0226 0.0760
(n=52) Female 37 0.0370 +0.0114 0.0186 0.0861

* Comparians no significant at the 0,05 level by t-test

- J1 -



Table 4. Comparison of average blood ethanol concentration in non-exposed

and exposed groups

Na, of Blood Ethanol Concentration({mg/dl)
Groups Subjects Mean SO Minimum Maxisum
Non-exposed 45 0.0490 20,036 0,0134 0.1427
Exposed 52 0.0363 0.017 0.0186 0. 0760
T-value 2.27
P-value <0.05

# Comparisons significant at the 0.05 level by t-test

HZ232 Z2 3o glojd UolE EF ethanol £ & 3 Z 2} Table
52t e A2 <glch HIF=Zol glolM Yol EF ethanol FIEE:
20-29412] 7 %o 0.0390 mg/dl,30-394%= 0.0584 mg/dl,40-49M2} 504 o]ake]
A8 FAHA& 2zt 0.0647 mg/dl3} 00557 ng/dl 2 FFe| EHeou zt AP
Zte] Aol gldlon, RE2FY ZHPol= 20-294& 0.0435 mg/dl, 30-39M=
0.0409 mg/dl,40-4941% 0.0392 mg/dl, 504 o]Atefl A= 0.0342 mg/dlE =3 5
deart, Ueld dYEzie] FAAY Aol gidich

EF acetaldehyde?] HE& F3I W= table oM Zo], H|FZB=oj
9old EF HdsEt 0.0054 mg/dl(0.0023-0,0167 mg/dl)eln HZFo 9l
4 BFEEE 0.0072 mg/dl(0.0030-0.0155 mg/dl)E ztz} Z@o] Eejeou} =
HEEY zlel glgicth

- 12 -



Table 5. Means of blood ethanol concentration by age in non-expose and

exposed groups

No, of Blood Ethanol Concentration(me/dl)
Groups Agelyrs) subjects Mean sD Range
Mon-exposed 20-29 g9 0.0390 +0.0149 0.0236-0, 0627
{n=45) 30-39 14 0.0584 +0.0401 0.0134-0.1427
40-49 11 0. 0647 +0.0349 0,0250-0.1118
50- 11 0.0557 20,0244 0.0213-0. 0972
Total 45 0.0565 £0.0320 0.0134-0. 1427
F 2.80
P-value 20,05
Exposed 20-29 3 0.0435 =0, 0244 0. 0262-0. 0607
(n=52) 30-39 17 0, 0409 £0,0165 0.0211-0,0743
40-49 25 0.0392 10,0139 0. 0186-0. 0760
50- T 0.0342 =0.0037 0. 0301-0. 0389
Total a2 0.0394 +0.0142
F 0. 68
P-value 20,05

* Comparisons no significant at the 0.05 level by anova

Table 72} 82 ZA}E #H4:Zof ethanol & E2} acetadehyde, GiTSE2] A%
ATE EAT LT table T2 H|E2Fef glolA A W5 YBde & 2
iy, Tele] gl M4 ®E ethanol 2} acetaldehyde (r=-0.3573), GGT &}
acetaldehyde (r=-0,3018)2 H4t3te] ¢lglen] 82 ethanolz}d GGTE AtgMde
(r=-0.0036) gl Z 2= Liebytcl

- 13-



Table 6. Comparison of average blood acetaldehyde concentration in

non-exposed and exposed groups

No, of Blood Acetaldehyde Concentration(mg/dL)
Groups subjects Mean sD Minimum  Maximum
Non-expose 45 0. 0054 0, 0045 0.0023 0. 0187
Exposed 52 0.0072 +0,0033 0. 0030 0.0155
T-value -1.08
P-value 20,05

* Comparisons no significant at the 0,05 level by t-test

Table 7. Correlation matrix of the selected parameters in non-exposed

subjects
Variables Alcohol Acetaldehyde GGT
Aleohol 1. 0000
Acetaldehyde -0, 3573 1. 0000
GGT -0. 0036 -0. 3018 1,000
at p<0,05

- Jd -



Table B, Correlation matrix of the selected parameters in exposed subjects

Variables Alcohol Acetaldehyde GGT

Aleohol 1. 0000

Acetal dehyde 0,.1463 1. 0000

GGT 0.1500 -0, 6728 1.0000
at p<0.05

By F2Fo glold Ha4de] 4@ E BE, §F ethanol I acet-
aldehyde, E-F ethanol 2} GGTe|A ade] ZHZ} r=0.1463 2} r=0.1500 22
LiElut e o, acetaldehydes} GGTofl A= AT (r=-06728)& Hgcl (Table 8)

_15_



v, 1%

. [

&€ ethanol 2 A2] o 7|P(organ)o] mlzlE Gl Hd &
3], o[ & d (xencbiotic) tiatell Slejd FFl HHE 3h= Thof gleiMe] %
2 of$ Ackz # £ gk AUE A8 ¢339 o W% A= TolM of
A ﬂéf&]fLieher & Decarli, 1968: Goodman & Gilman, 1975) =& A Eavje]
Z2}3h= alcohol dehydrogenaseofl 2]¥t cthilel(Lumeng et al.,1979: Crabb et
al,,1987) microsome2] endoplasmic reticulume] &25}= cytochrome P-4500]
o]%t cja}l7} o] Fo] =] (Nebert & Gonzalez, 1987: Umeno et al,, 1989), uimx|
10 A== d3Le] F5 Z 2o et Aol HE FY vld2} extrahepatic
metabolism® 2 #|(stomach) @ 2}ellM o]Fojz] first pass metabolisme] £]%F
that7t 9lch(Frezz et al., 1990). ZigFe] ¢AE& 2|7} #3l3 22 ethanol
2 AA|Eches ciAbbEeM B4" F3% P4EQ acetaldehyde(khanna &
Israel, 1980 : Lieber, 1973)2} Z}ste] $oiof 23 Ao E4 gli=g wiz,
acetaldehydeo] 2|3} 8& HW n|EZEz|ole] slsAslel 7HE, TAHZ9
Z2Fql fel#Ent oz} acetaldehyded acetate® ChAPHZ A|F|= aldehyde
dehydrogenase(ALDH) 2] 4= Zi4 o} ulelnle] goda], 4ar 28 chag)
ghd A Al (Lieber, 1976) Foll $%8& 2z A7) Ex}2 ethanol2} acetaldehyde
2] AtEtE MY o] NADHSE A T AXe] slwse] FFal A, 7y
el x| uhate] Ydolx B2 $%E uX A HBcHKupfer & Levin, 1972),
Ethanol chaile] F= =ZEsl= ADHE #4 =X insulin(Crabb, 1986),
glucagon(Mezey et al., 1986), growth hormone(Mezey et al,, 1986) =&z

thyroid hormone(Mezey & Potter, 1981)%ol 2]3fr & 32 njals Ho® 7



Hoeo, Aol4elo] 23 Ayl lME 4817 A Fof o] HLo] g
4 742t Fale] F7lel 7140314 alcohol dehydrogenased] ¥4 =7} 40-50% 3
o] AT} o]FojFhs Ei17} 9lr}(Bosron et al., 1984; Lakshman et al.,
1988).

aleohol dehydrogenase= homodimeric zinc metalloenzymes2E TS0
ch¥t Hzt=e} RiZi=e] umiel 3714 Beld] F9lEL(isozyme)E TEHT o
™ (Crabb, 1987) F${Eie] T U EXE /U] wet W 2jo|§ Hol
E o, Fright et al. (1987)o] 2|#}w Abgte] "eFo)M alcohol dehydrogenase
8 JFT 23 AdEEA ddlthe Bt dddeEd, 24U 97 dleiME Ayt
o] 832 YH 72 MEFo|A alcohol dehydrogenase= ZFEHA| ¢dalrh.

SEAEY Aol 43 €I FAR Usf ojujicate] njzE= gt
of tigt E317} 9lomf(Tsukamoto et al., 1990), Patrick et al.(1985)e] 2J3}
F (lambs)o] 2% FEFAHel old Fej7|HFo] YIS FoE sy
Efote] o} ol w2 8L 2= Achs Bt ot

YIEL oLt HolAHelM F47t dojun] T4E ¢I22 dF 4t
e 8% whydz Zysta] g2 AelE Adue] Exsta okt ez
olF=o] tirl Bl sty oni(Kalant, 1971), Keiding et al, (1983)ef 2]s}=d
AHE Y329 tirgzs g E H3 Boh F43 d3Alel el oAt
=7t 71 fcia stdrt

EY 43E ¢33 LY tiAlSEE antipyrine?} warfarine sodium(Serlin et
al,,1979), chlordiazeperoxide(Desmond et al.,1980), cimetidine(John et al.,
1982) 53 A2 ool siM F%E Yerh= Bart gk

Lester & Greenberg(1951)of &5} 7,500-8,500 ppme] ethanolel 3417 &

¢ H=3H Algte] EF ethanolFE7} 50 mg/dle] SARE BHycia sigdon,

-7 -



196249 Lester= Algte] H 2 ethanol BFSE7} 0.15 mgrdl ol2lz B3 3}
glonf, Ashley et al.(1977)2 alcohol dehydrogenase] RAE g o322 tf
AbEE7} ‘48] wlel Ael§ Eelche B3t gich

oletto] HF2 ethanolzE+ UF A, 87, Ao & Hokite], dEE
£50 23 W2 xolF Holdl, 2 Aol gojME uEEFe 32
7} Lester?] S A HcE 2 0,049 mg/dlE ZHo] FHelig] o] o132} Alo],
BodEiTol 2 AZeln HZ4En, Hdo] Y HF ethanoly == EAH
25 2ot Aol glalent gt el dleolM oAb Hrl thi &2 59
E3 ethanol 3 =§ HYu, olaj¥t B4 Ashley(1977)54 d7ZAzisl gz
= Zloz B9t

Pratt & Taylor(1990)of 2|3} ethanol® hepatic microsomal cytochrome
P-450 I1IE %Hefe] FHELE S5 k= dF 237 91ony, Norpoth et
al. (1974)2 xylene2| F¥YL=E <%t It microsome cytochrome P-4502] §:&
B3 stgdn, w2 o ethanol§ Fof sldE 7 fof AMule toluened] H=7}
ZF715| 2 o-cresol 9] ujdato] ZAHTH= E 7} ¢t} Dossing et al., 1984).
ol#tt VA HWHF HUZL dirle] 2lofM ethanole] 2]§t FH oigrew
WEE H3EY 2 Ale 4EHIE A AlE e atztabg oAFe FAzs
dziEed, 38 Ao doid EY R718A HE2Z2 7L 2 ethanols
=7} 0.0363 mg/dlE B]FEZZ2] 0,0490 mg/dl Hrh WS 20 =z Zao)
2L F=Se S0l ketone, WHF HYEEA Aujo] 243l ethanol 3}
&= gAzte] o|Fzgo] 28 78] microsomal ethanol oxidizing
system(MEOS) 8] =2} Bief 2|t A= AzbHc

Ethanol TthALZ #HAE acetaldehyde: ®4F 422 BH}¢l  aldehyde

dehydrogenase(ALDH)of| 2|34 acetate® ctfil HEHE LG, oo #H4™



acetaldehyde?} 2}5Fel ZFRol= €54 acetaldehyderl EFE Tl =t &
A Z2 e RILE o|FHe /Y UL vlAE= ZoE ¢EA o,
acetaldehyde& CHA}A|7]+= aldehyde dehydrogenaset:= 73 Mgt ozl HE
o= Z=||5}oi(Inoue et al., 1979) acetaldehydeE cirlAlF]|= HeoZ ¢gaja
=

AR H|FEF| glo|d FF acetaldehyde =+ 0.02 mg/dlF 235}
o3, YIEE FHHLE 424 0.09-0.13 mg/dl B=e] SHAFE Haol vy
FId &F2 ZF4E 0.17-0.25 ng/d1 8] +£& UehlE ZeE B3 Hec
(Korsten et al,, 1975},

Iy 3 dEd el oM HZ=2Fe] ZFf §3F acetaldehyde?] BE
+ 0.0054 mg/dl, HF2F2] 7% 0.0072 ng/dlE, Korsten et al.(1975)2] H3
Zzpet HaA] U B £E8& B4on, FAFHY fy¥e gedoy v E=2
ol glojAe] FFX 7 FEFM Bl thh ¥ @4g B ol 2
e 33 E @F ethanol FE2} H3A] 424 & Feln At

UIEE F717 HA3A HE 08 U BEHEE 9T YA A
3E 2z $icle 237} edcHWuhrmann et al., 1950). ZefAd 2 o] ¢l
o|4 B Z¢] alanine aminotransferase(ALT), aspartate aminotransferase(AST)
% gamma glutamyl transferase(GGT), albumin, alkaline phosphatase(ALP)%} 2
82", cholesterol5& &3 Az} o2 FY7|EA deld Zg=lz 94y
oL}, olE H4st HF ethanol 5 Y acetaldehyde =2 A4 L Uopk
7l #st] BN 2, ¥] F2Fel glolME ¥F ethanol3} acetaldehydes]
d3de] r=-0.3573 B Uelton, &2 7o glejMEs EF acetaldehyde 5%
2t GGTS] AJ3ge] r=-0.6728% utebidr). o|2{gt 3= ethanol I A Erh
© CHAREE Y acetaldehydeo] 213] B &3¢ Hilo] g d3o] nAE: zlo

=19 -



= Bz, EEF Bt 5220 YoM UF acetaldehyde HE7F ®A U
Ehd o fi Mg ethanol$E7h AW H3E 2 Aziel Qsjol Mz
4 Qe AU sPpEel YoiM /718 dsos sl AL
aldehydeo] $1% HRISE HZAY4E ek,

o|4te] Z2F EW ethanol?] 41¥F 49l alcohol dehydrogenase= &
oA AY &8 gt 2 ¢4 dom, 47184 SHALS U] F2x)
U &Y AEHSo] g HFEFol 2ojH WF ethanol T} acetaldehydes
£7} $7184 S223 xol& Urhls AL Jile] WE Ao W g2
3} ZAate] U SSEW] U3 AYOE 8 4 gone Agraue Fw
oAx #7184 HF 22AEel Yol Y3 ethanol wEe} BEHE {71844
FFE clAMIES Austd 271849 ASTA ol Uit ASEA AT
gegzios nouc,
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ZAH= 19939 949 149 ¥E 109 309 7Hx] e TFIE AMFE 2EA
4552t EY F718AE ATt 224 528 S PSR oo dH] BEIH F
EFLoE E7sld &F F9, GESNHE 2A8la 4E, d¥EE €F
alcohol dehydrogenase2] ¥ d =2} ethancl, acetaldehyde H=EF HF3 sl &
3 #e FAzE g4

1, B|B2323 E2 7 glojM BF alcohol dehydrogenase= H&E=A] okalch

2. % ethanol EFdS5EE vEEFoM 0.049 mgrdl, FEFo|M= 0.0363
ng/d1E F el F2% o]} qlgich (p<0.05).

3. 3 acetaldehyde =& H|FEFo| 0.0054 ng/dl, FEFo| 0.0072 mg/dl
CE &% Hilou F I Aele st (p<0.05).

4. 44ge] o2 ethanol FFEEE H] ZEFe] gleld 2=}zl 0.0603 mg/dl,
oz17h 0.0525 mg/dlE &3 Elgden], EE=Fo] glojd dale 0.0449
mg/dl, oj=}e] HLE 0.0370 me/dlE E=}7} o=} Erl olk e £Eo®
&73o] Haor fAT Aol gsint (p<0.05),
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