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Activity of Alcohol Dehydrogenase and Ethanol, Acetaldehyde Levels in
Normal Adults Blood

Ki-Woong Kim, Jeong Sun Yang, Jong-Seong Lee, Young-Sook Cho,
Seong-Kyu Kang, and Ho Keun Chung

Industrial Health Research Institute, Korea Industrial Safety Corporation,
Kusan-dong 34-4, Puk-Ku, Incheon 403-120, Korea

To identify normal levels of ethanol, acetaldehyde and alcohol dehydrogenase(ADH) activity
in blood of Koreans, ethanol and acetaldehyde levels, activity of ADH in blood of Koreans,
ethanol and acetaldehyde levels, activity of ADH in blood were measured in 97 subjects(male :
36, female : 61). 45 subjects(male : 21, female : 24) were not exposed to organic solvents and
any other chemicals. Fifty two subjects(male : 15, female : 37) were exposed to organic solvents

including toluene and xylene.
The results were summerized as follows :
1. The blood ADH was not detected in exposed and non-exposed group.

2. The average blood ethanol level of non-exposed group was 0.0490 mg/dl, and exposed group

was 0.0363 mg/dl. They were statistically significant(p<0.05).

3. The blood acetaldehyde levels in exposed group were significantly higher than that of non-

exposed group was not statistically significant (p > 0.05).

4. The average blood ethanol level of males in both groups was significantly higher than that of

females, however, they were not statistically significant (p > 0.05).
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S I

FA 9 FHEQ dEEL AFY Al vl
Qe 713 ERE deE] 8o gon, e
ggR Qe &, M3 F A Az FollA
£A 9} HMAZ AEET glol el tig B2
= 5% 9 Al g, ofatEqQ] A Be E4
7t M7= 3 ek

Aol FFE ek Ao 1F R,
F5E ¥329 90% ool HEFFE 2443t o
o Akgl=l e (Ritchie, 1980) <F 10%7F A3 olut
HE Fotd widED Yol oA EHF o
Eof oA tiALEIT BEo] AU oG Frjd
H]gte] The] miAle 4L oS 2oy B 4
(Goodman® Gilman, 1975).

Zroll SlojA] 3L tiAlel] st Hioh e AE
A o] FAse aleohol dehydrogenase(ADH)
o L£3A N9 3L 4H8A (microsomal
ethanol oxidizing system; MEOS), catalase-
peroxideA & <& g Ed (Lieber$t Decarli,
1970; Orme-Johnson® Ziegler, 1965 2 zt
A Ee EAsH= ADHe fj3iA 4slacin d=iA
¢} (Lieber, 1985).

7t &g ol AALE Qs F4E &
g9 tiAle ADH 98lA acetaldehyde® 4%
3}5l 3 thA] aldehyde dehydrogenase(ALDH) <l
2l#iM acetate® WAE F krebs cycled E3ld
Aata e AR 2 AgE e, oy Mg
E4 288 dodle EFE ¢3& 2 AAMEG
RAMAEE Q] acetaldehydes] 21§ gGge] At}
(Lieber, 1973).

A3 gl o BAAREL AW AFRY EFA A
A g gl g& 4% A9 B3, &
B33 (glycolysis) 3 @@t Kubite] A&7,
krebs cycle®] @43t 3 Aare] 4 i
of slejMe g8k & Hon ATt (Ritchie,
1980; Ellenborn® Barceloux, 1988). Olsen®
Osterud (1987) ol 21319 At @49 fibrinolysiss}
gogmel oiA olehgel 23t o] Y& Bil
don, Hge] g3 FPHe2 ZTaHW 71
%, o, A 2JolA ascobic acide] #Fol #Aagh

the 2371 91tk (Shugalei ¥, 1986). E£% methyl
ethyl ketone, toluene, xylene 53 &2 #7184
off F2A ¢IZ& 28 f718He] il ool
Z#HEH (Sato F, 1977 Nakajima ¥, 1988;
Liira %, 1990), Aol <8 trichloroethylened
trichloroethanol® trichloroacetic acid® WA} ¥
Y=o} Aoz wjids et (keda®t Hara, 1980),
ofghgoll 2% J3ko & Trichloroacetic acid® HE
HeR€ A93cz JAdcks 1nrt vt Muller
5, 1975).

olgheo] AUz F4E ¢I&9 drle AR
(Ashley %, 1977, Krasner ¥, 1977), 48384
o (Feelys} Wood, 1982; Mezey$} Potter, 1981),
2o) e (Dipadova &, 1987) Bl we} @2 }o]
& B,

822 £ d7e Ay B GRS
€] gl S EA Z2sX g YR A
2 Z2AS} f714A 2 SRS Yo 3
o ¥% ADHO ¥AH=& 34slzn, 434 A
ojgle] g AH=E=Z PYAHE ¥F dug ¢
acetaldehyde®] FZ& AYW, d¥EI sielzid
F7184 F32o) 23 dYPoz YARHEH 4
4 R Rl niAe 9%E dolir] A% 71E2A
2E 88317 931 Al=siyh

oY
1. EACh

AR {78AY BERAYELY F2HA
%S U5 AR Z2A9 fU1 A ZRIEAE
Hdeg 3o ¥F ¢43ig& E54iL 9
ethanol, acetaldehyde ®X& uot8ly] 9|8k
1993 99 1Y HH 10¥ 3047R AAERG.
52 AT dHge] F%E WAy Yl 23
A £F & - F AHE A 898 A4 3
Hom ibdel ANE ZAIRE o] &3] ZAMRY
Aol A, &3 R FAYH, BHY & A
Bt FHY FEEEE e AREE A7
el A A L] A1z T

AT NF2T 45%HAFEA - 21, A%
244) toluene, xylene %°] F2 #KdE #7184
AE HFdhe =24 529 (& ¢ 159, oA
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3T & F2Fo2 o & 9TH-E A BAEY
o},

2 EARYY

7h §E YA WS WAT

AFgdate] ¥ 7-8 mE AW Yo
EDTAZF H2ld AFAEHN Fo] 4°CAA i3
BAY F 48413 ool 6-7 mE ol &3ty
Tottmar &(1973)2] WY& thd WYl 233
At vk (Im) 9] 2442 50 mM potassium
phosphate buffer(pH 7.5), 0,15 mM
acetaldehyde, WA 83 % WYTE ALY
o2 3l YAHE NAD %2 340 nmoljA 2
=g

) ®F ethanol N acetaldehyde S5

HEZ2 79 gde o4 9-1144, E279 g9
< 2F 3-54170 1214 10 ml FA7]E ol &3t
e YT F EDTAVE B A4 90%
olde] &3 3l £CAM WHRH sigion
4813 ool #A319ic).

d%F ethanol ¥ acetaldehyde ¥4 NIOSH
W (NIOSH, 1984)ofl 2)#lX head space sam-
pler& AHE-3l] rlxAZviE M2 BA &)

Ch @olo| Misiets Hu

ANEE AL fEesle] €4 300 #1 & 3t
9 RocheAle] COBAS MIRA AHEA2}e 8447
€& ©°]§%< albumin, ALP, AST, GGT,
triglyceride, cholestercl, alkaline phos-
phatase (ALP) 5-& #4385t}

2h) XXz Wy

ZALR A ] i A8 E Q4 HFEE ol &
3l Q8 R ¥ SPSS $A T2 P& o] g3k t-
test, ANOVAS A8 E4-& i)

g o

1 ¥uHY Ry

ZAY 224 B EE o] 459 (4 © 219,
oAz} 1 24%), RI1EA F2Pol 529 (4R ;15
W, Az : 379H) 22 F 979l AR} u=

EZE A718AG BHNGEAY F2Hx] e
ARRE 2224 ARG ¢y GEEES
A @ AA2A BEAHC] 40.24 (2R :
38.9, 9z : 41.8) 6. ol& WAAZ 37.8%7t
#4E stn flem, €& 289%7F U1 U
T2 Bt BTFAHol 4154 (FA : 39.4, o
A 424902 28.8%AE HA€ dn e
H, 30.8%7t €% Ui YA} °lF v E==F3}
FET Aol 4% R £, &F §Y Aole ¢
Aevl, A¥UAE A2 21-59M, 2341-634
i, 104 992 3 20-294), 30-394), 40-49
Al, 504 ol oz ¥R HHHAL(E 1),

2. §% Alcohl Dehydrogenase #4%

AT 22BN AYY Y& YARE
9 serum¥ HYTZ Fg thE o[ oI
¢3& BFiAie] YUSE 2HY A, vz
TH F2F EFA il =X 4 E 2).

3. B% Ethanol ¥ Acetaldehyde &%

¥Fol %1oIA ethanol =& 248 Fn},
270 oA 48 ©& ethanol T+ ¥4
7F 0.0603 mg/dl, dA7}F 0.0525 mg/dlz &3
o] HANen EzFd leiMe FRpzt 0.0449
mg/dl, S&E 0.0340 mg/d12 2tz 23]
oy Z AYZ UM Add we g3
ethanol ¥:& BAYAo R A7l gAY, 28]
U R EREH 27 25 3lojA ®3F ethanol
TEE BAYHCE Ao} g e viEg
=3 EZF RF oJH ¥F ethanol FE&
AR FAld] gloiN thd e YL HAY
(E 3). =9, ¥Ezgy Zz3de ¥
ethanol ¥% Hl2A] E23d] 3ol 74y 23
A& BIYHE 4).

HE23#d 23 oA vold "3
ethanol ¥ & &3¢ F3, ¥ 59 Ze AR
AU} HFZF] flojA veld ¥F ethanol
BEEEE 20-20412) A$-o 0.0390 mg/dl, 30-
3941 0.0584 mg/dl, 40-49, 504 ol4te] A<$
of Ztzt 0.0647, 0.0557 mg/dlg &%o] Yo
o, 239 A4 20-294& 0.0435 mg/dl, 30-
3941 0.0409, 40-4941& 0.0392 mg/d1= 504
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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(100.0) 52(100.0)
Age(Year)
20-29 10( 22.2) 3C 5D
30-39 16( 35.6) 20( 38.5)
40-49 9( 20.0) 22( 42.3)
50- 10( 22.2) 7( 13.5)
Total 45(100.0) 52(100.0)
Smoking
Yes 17( 37.8) 15( 28.8)
No 28(62.2) 37( 71.2)
Total 45(100.0) 52(100.0)
Drinking
Yes 13( 28.9) 16( 30.8)
No 32( 7.9 36( 69.2)
Total 45(100.01) 52(100.0)

Table 2. Determination of alcohol dehydrogenase(ADH)

Activity of ADH(IU/nmol NAD™)

Gropes Sex
Serum WBC
Non-exposed Male (n=21) N.D N.D
(n=45) Female (n=24) N.D N.D
Exposed Male (n=15) ND N.D
(n=52) Female (n=37) N.D N.D

*N.D : Non Detection

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

Blood ethanol levels(mg/dl)

Gropes Sex — -
Mean SD Minimum Maximum
Non-exposed Male (n=21) 0.0603 +0.036 0.0134 0.1427
(n=45) Female (n=24) 0.0525 +0.028 0.0151 0.1118
Exposed Male (n=15) 0.044% +0.019 0.0226 0.0760
(n=52) Female (n=37) 0.0370 +0.011 0.0186 0.0661
*T-value > 0.05

ol 4L 0.0342 mg/dlE &Fc] HULY dold A o], WERF UM EF HFFEE
AP TN FARHA Aol §UNTHP0.05). 0.0054 mg/dl(0.0023-0.0167 mg/dl)°l=, ZF=7
¥% acetaldehyde®] ¥5& 3% Ao F 60 o oA 8F HFFEE 0.0072 mg/dl(0. 0030-
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Table 4. Comparison of average blood ethanol levels in non-exposed and exposed group

G No. of Blood ethanol levels(mg/dl)
ropes
pe Subjects Mean SD Minimum Maximum
Non-exposed 45 0.0490 +0.036 0.0134 0.1427
Exposed 52 0.0363 +0/017 0.0186 0.0760
*T-value = 2.27, P-value < 0.05
Table 5. Means of blood ethanol levels by age in non-exposed and exposed group
No. of Blood ethanol levels(mg/di)
Gropes .
Subjects Mean SD Range
Non-exposed 20-29 9 0.0350 +0.015 0.0236-0.0627
(n=45) 30-39 14 (0.0584 +0.040 0.0134-0.1427
40-49 11 0.0647 +0.035 0.0250-0.1118
50- 11 0.0557 +0.032 0.0213-0.0972
Total 45 0.0565 +0.032 0.0134-0.1427
* F-value = 2.80, P-value >0.05
Exposed 20-29 3 0.0435 +0.024 0.0262-0.0607
(n=52) 30-39 17 0.0409 +0.017 0.0211-0.0743
40-49 25 0.0392 +0.014 0.0186-0.0760
50- 7 0.0342 +0.004 0.0301-0.0389
Total 52 0.0394 +0.014 0.0186-0.0760
* F-value =0.68, P-value >0.05
Table 6. Comparison of average blood acetaldehyde levels in non-exposed and exposed group
No. of Blood ethanol levels(mg/dl)
Gropes ) — -
Subjects Mean SD Minimum Maximum
Non-exposed 45 0.0054 +0.005 0.0023 0.0167
Exposed 52 0.0072 +0.003 0.0030 0.0155

*T-value = 1.08, P-value < 0.05

0.0155 mg/d) & Zzt 30| =AU F APIL
o} BAAQ Aele UNTHPX0.05).

&

£#59 ethanole AW <=7]|¥(organ)l
u]X) & ggo] Hygd), 53] o83 (xenobiotics)
Akl SloiN F32Q 4EE dte Tol AT &
gL wj$ agan E F Sk AW 43HE =
€9 Al ] &k B Hdd Q¥ A
%49 thAt(Ritchie, 1980)8} 3 oleje] e

1% &, #e 9 HolA o] fojA]& first pass
metabolism (Frezza &, 1990) % #Z& extrahep-
atic metabolism $22 A $I/R A4 93
HERAZL FPEc & F Ao

HFel d3g A7 KA AL ethanol 2
AA BHrke AN BAAE 34 AHEQA
acetaldehyde (Khanna$} Israel, 1980; Lieber,
1973) 9} e} 4 Ao o Yoz 8 F
2ltt, MA, acetaldehyded] &% d&g& B2H ol
egcgoly ZsAdg 04, 1ANFe] TF
ol 99 ¥t opel acetaldehyded acetate®
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A MY LS A7l &4Q aldehyde dehydroge-
nase(ALDH) 2] 4% z+4s} WiglRle] @44,
A% 2598 $4A T dPo] 2YPE
{(Philips®} Davidson, 1954; Popper %, 1955;
Philips®} Davidson, 1957). €& 2 ethanold}
acetaldehydee] 4tsl2 A" o] NADHS®
FiE XY 38 B8 3 - A3HFHeR
Aol @Agdel B dFE niA.

Ethanol tiAks ztel AEAW] EAshe ofd
(Zn) & THE alcohol dehydrogenaseo] SisiA <
#} A8 (zero-oder kinetic) ol J#jA o]FojF},

o] Aid¥y TEE (Mezey$t Potter, 1979;
Rachamin %, 1980), 2|°|’d¥ (Dipadova ¥,
1987) Foll @l Aol & Holw, 7QAte] FHAEL
o ¥F R XL Be AolE EATh Wright &
(1987l <3t ¥ o] #PTol|A alcohol
dehydrogenase® 3% 23 AEHA 4ucte
27k ok 3 Aol AAME serumt W
Tl ADHE §4% 43, v E2¢n ¥2gd 2
ol glolA AEsHA gyt

dFLE el Aol vt dolu
FrE 93&e AsEY €4 A FHEA
e Az A o] £¥xsim ot ke ol F
o A= (Kalant, 1971), Keiding #(1983)
o 23 Ad3E dzEe dAgEE AL A
Huck F93Q HAAAlS AN gzt F7HE
oz k. = AHAE ¢H2EY dAEEE
antipyrine®} wafarine sodium (Serlin%, 1979),
clmetidine (Feely$+ Wood, 1982), chlordia-
zoperoxide (Desmond %, 1980) F3 Z& &l
oA S wevde H1% Ut Lesters}
Greenberg (1951) ¢l <J&b& 7,500-8, 500 ppme)
ethanolel] 3713t &<t H2€ Alge] 8% ethanol
FE7F 50 mg/dle] FAHAE HAdn stglon,
Lester(1962) & Al&e] €% ethanol F{Ex7t
0.15 mg/dlelgta B1 &g,

Ethanol& Alg¢] 89 o] endogenous sub-
stance Xy EAsted], oivlm oA HAH
t Aoz Baxn Q1F, ¥, 87, ol ¥ 3
okde], GEERAH S WM @e xolg U
e Aes Held ¥ 4d¥d ojre uF
279 2327} Lester(1962) 8] 23 Axnyc

< 0.049 mg/dl2 FFo] SHUed ol <UAFI
Al Aol o 4o], FRdE, E3de A}
o] F9 fUlof % A=n Pdd}

Pratt® Taylor (1990)°] 2]3¥ ethanol&
hepatic microsomal cytochrome P-450IIE ¥
o] FHELE AY9H2E fx@vhe A7 R}
e, toluene F2A] #32| ethanol FH°f ¢
& Jdgoz MU toluene FE7F F7HEL o-
cresol®] W4dFe] Fi¥Yde Eax: U9
(Dossing &, 1984). °ls}zo] |71 &A1) thAle}
ethanol®e] 4338 g AT o8 A7
gl 9#A o)F4Xz ded (Sato T, 1977;
Sato %, 1981; Nakajima %, 1988). 8 |+
of lojAd /7184 F2F YA ¥F
ethanol %7} H|EZFA Rt ?e 0,0363
mg/d1 (¥ E2F : 0.0490 mg/d) 2 &€ ol
£ o) A8 MEOS 2 o83 tialel o
e BAEC] A7]84 222 Ay 83 AL
A3 feo 120% A W3, H3RE 5
o 3 - AHHQ) YPo2 YZE.

Ethanol HAl2 #ASlE acetaldehyde® BF
AEA F9f 3l ALDHel oj#jA A% s o]
acetate® ™. 12|\} acetaldehyde’} 3 A%
e d¥2 acetaldehyde’t VFHE B3l st
02 3712 o5 /3T JYE niX e ez
g2iA low, g WY olel AYF Fol Ex)
3 ALDH (Helander®} Tottmar, 1988)¢l] )&
MxZ Yxe] acetaldehydes} tHAETE

Korsten %(1975)°1 23 dz2&E& HH3IMA
% AHEY ¥3 acetaldehyde H =& 0.02
mg/dl& 23R gn ¢I&E FHHE 4H
A1 0.09-0.13 mg/dl =9 ZAXE HQ whA,
343 FAY B$E 0.17-0.25 mg/dle) &
< YehiE Aoz wasigc. a2y 39 49
Ao e HZ2F9 A%, ¥F acetaldehyde
HEE=7l 0.0054 mg/dl, F=FL 0.0072
mg/dle] EAA2 KorstenF(1975) ¢ A+ BH
o} HlgA] e £E FFXE B ol 2
He W2 85 ethanolsEelA 7€ Azelxn
AzZtE. £ FAYH] AL glov HER
=3 ZzFe vnA Z2F4 JloA ¥F
acetaldehyde®] ¥%7} ¥4 vehd olf+& €39
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ethanol 59 QA& P & glon, Ay
o] sigugA By dAe) 44 R #Hagol &
7184 oz st A Ad=E alde-
hyde®] ¥ ¥ilgd & Aoz 4J4¢
Atk

4 £

£ Ad7E 19933 99 ¥E 108 AA 94 &
A, A3 22A 4593 /7| 8AE AGde 2
24 529€ Ude R do uEzyy FRFeR
Rt &5, 4, EEHLYHE 2AEln A
4, 43492 ¥F ADH ¥4 =9 ethanol,
acetaldehyde T=& &33%td g3 Z& d3 8
axct

1. ERyd E2F 259 oM ¥F alco-
hol dehydrogenaset H&= A %1l

2. 8% ethanol HFFEE BZ2TFA 0.049
mg/dl, E2FNAM e 0.0363 mg/dlz2 SFHHUIL
o, & AHENY 2PRe KA Aol& HIG
(p<0. 05).

3. 8% acetaldehyde BFF T H|EZZF9
0.0054 mg/dl, E2F°] 0.0072 mg/dl& &F°]
Hod, F d¥Ede] 43 Aole fidid
(0. 05).

4, g & ¥EF ethanold] BAe=x v E
234 A 0.0603 mg/dl, <AA7F 0.0525
mg/dlZ2 &% =Hlew, E2Fe Ate WA
zte] 237 2 0.449 mg/dlst 0.0370
mg/dI2A FA7t qRET dd & FELE &
AEA o BATHR] |82 AU (p)0.05).
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