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9] lipopolysaccharide(Bradley, 1979) 2 &a# 3l
o™ o] lipopolysaccharide® ©]-& 3l Aol o gk
W= 43S dof BjE APEC] Aldsol &
o1} olAr WEA FAo B A AETH
7R A3 Ao A g
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=24 A 74 (Benacerraf®t Sebenstyen, 1957
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Alcohol dehydrogenase(alcohol: NAD™ oxidoreduc-
tase, EC 1.1.1.1, ADH)¥ &% & 4A(Borson¥
Li: 1980) 24 alcohols AFSAI7|H TR Z/HEE
HAAAE] AZ A T EE AAH AL,
1977).
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Catalase(hydrogen-peroxide:

Z(Hassan®} Fridovich, 1980)=A4 7+ A =Z<]
peroxisomed] o] {5 o] ¢lo v (Lazarows} de
Duve, 1973) 32 #atsbrio] Fal 2 Fafstal o
o1} ethanol 9] 43} A GME Ful & D23t 9l
tH(Li, 1977; Cederbaum$} Qureshi, 1982). =3} alde-
hyde dehydrogenase(aldehyde: NAD" oxidoreduc-
tase, EC 1.2.1.3, ALDH)x= 3% =4 (Weiner,
1980) 24 aldehydee] 4t} Fuidl E/5E 7
9] M| ¥ A, mitochondria @ endoplasmic reticulum
of @& ko] AR E gaoltH(Koivula, 1975). ©]
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E2 U HX|: FBL 4F01Y pe 2Vo2 A
£33k A% 280-320g°) 1= Sprague-DawleyF 2] &
2z Agstgon Uss U7 L fEIOR
ol 2zt BB 29 e A A9 F9
% 3A17h, 8AIZE 9 241%k0) A ZH} 10e}elH =
o} Aol AlFstgich
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=
A 2 (1987) ¢
o] me} Sigmaile] W54 (Ecoli, 026: B6,
lipopolysaccharide, Sigma, USA) & A2l& A9+
ol dmg/mie]l =2 = AF kg 1.25ml
(5mg/kg) S ¥+ AR Hoz FYFAUT.

AlQt: B-Nicotinamide adenine dinucleotide(f-
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NAD™*, from yeast, grade [I), p-nicotinamide
adenine dinucleotide reduced form (B-NADH, from
yeast, grade [, disodium salt), N, N-dimethyl-p-
nitrosoaniline, f-nicotinamide adenine dinucleotide
phosphate(NADP”, monosodium salt, from yeast
Sigma grade) glycine, pyrazole, propionaldehyde,
sodium deoxycholic acid, n-butanol, alcohol de-
hydrogenase (from equine liver A6128), aldehyde
(from bakér's yeast AS5550),
catalase (from bovine liver C3155) 2 ¥ & gl
(10g/mi, bovine albumin) &< Sigma Atel AZ
& AMgElgen 1o Ayt AldES 57 £ d
FEE ARl

2t HE 3 ME 28 ZE JdFFoA 29 F
28 12417 FAA I F ethern} F stoll A AJ33 31
on 2R gEdoz Ry MYstd HE HYA}
AR aE3aEe 3 29 Aud ¥ 4c 9 0
25M sucrose 0 2 #Fste ol Foldd g
AAT g S HEFAAGD HES S WE=E
53] ket gt Foll= sucrosey & 7HE et
3 2% A AsSAL

SE AP AL AR dHL A 2
ADH 24528 243

e MEREE A2 S FA 24012 3
743 3 ZA gojr AHor wET EFSH 1
% oF 5g& 3l 9uf 9] 0. 25M sucrosed-& 2
£ t}& teflon glass homogenizer (ThomasA} A &,
chamber clearance 0.005—0.007 inches)® 2~47¢C
Z #FA5HA 400rpmS] £ 2 24 AP A 53] &
2 w3t 10w/ v%S 7 A FAR S HEUTH
agae o] It AW 40mlE F 3+ sucrose den-
sity gradient Y4 H(ZF A7 FH 2], 1986)
© 2 cytosol, mitochondria 2 microsome® 32
a2l shdh

Aol AE BEHANAN 2E 22 2~4ToAA A)
Pt om ol AHEF 94E87)= Du Pont
SorvallA}2] RC—5B refrigeated superspeed cen-
trifuge®t OTD —65B ultracentrifugeXth. 18|11
olu} A}83%+ rotori= Du Pont SorvallA}e] SS—34
2 T865 rotor Ml sucrose linear density gradi-
ent-8M 9l A2 gradient former(ISCO model
570) & A3t th

4 8ME &2 : Cytosold|A] ADHEA X9 &

dehydrogenase
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A

< ethanol# NAD'& 7132 AHg-3ste 37CelA
387 9EAI7) & B¢l NAD' 7L 340 mm sl A
AN E+HE 2= NADHE #9=He 48 33
£ Koivulad(1975) 9] wgol ¢Jsilon ojm wt
S 4miol= 140 umol glycine-sodium hydroxide
ol (pH 9.6), 40pmol ethanol, 2.68 ymol NAD"
2 cytosol £33 0.1m/7} FFHEE stych 2en
o] A4 BAx9 dfe 1E7 1mge] @jo] ut
23t FAE NADHE nmolZ2 UEMHA Y.

¥Ho|x ADHEAYES 242 n-butanold N,
N-dimethyl-p-nitrosoaniline® 7|22 A}&-3td
2BeoA 2083 wHEAITIE Bl 440mm A N,
N-dimethyl-p-nitrosanilineo] 4% o] ZAisle
£3=2% ADH ¥A4=& Z7%stc Skurskys
(1979) o] o] olatieon w3 15midle 01
mmol sodium phosphate £+5 % (pH 8.5), 2.5 nmol
N, N-dimethyl-p-nitroaniline, 0.25umol NAD®,
10nmol NADH 2 ¥ 0.25m/E w3 25Tl M 20
B2+ w8 A)1Z) F 125umol pyrazolS ¥ol ¥H3-2
ZEAZAY 2gx o] a4 BAE] G 18T
ol 1mie] o] w33t 33 butyraldehyde &
nmol 2 WEHY ATt

Catalase ¥4 =o 242 H0,8 7|42 A}&3}
o 25Tl A 30 AT Tl 240nm 2ol
Al H0,7F §9 50 Zastes FRZEN 84 84
& ZA3lE= Nelson# Kiesow(1972) 9] 2ol o
How nred 302mlol= 150 pumol potassium
phosphate $%(pH 6.8), 31.5 umol H,0, 2 50
mM potassium phosphate $3 % (pH 6.8)°l 7+ A
HE Fo] g 10w/ v v 2N 207t B
F HEEZ 3k a8lx o] 84 A=Y Y=
1& 2kl 1mge] @ufo] kg3t FAAZ H,0, &
mol 2 Y ERH ATt

ALDH #4x¢ =32 propionaldehydes}
NAD'E 7]13d & Alg3te] 37ColA 383 ¥H-gA1)
E ¥¢9) NAD'7} NADH= #95e 42 234
3= Koivula 2 Koivulsaio(1975)9—] uh o] 2§
on o] ¥kEA 4m/ol= 168 ymol tetrasodium
pyrophosphate, 6.68umol pyrazol, 5.32umol NADT,
24 ymol propionaldehyde @ &4 0.1ml7} &#
HxE Aok oW #ANRE 1%
deoxycholic acid®Z 2w] 343§ F ultrasonic
dismembrator (Fisher model 300) £ 2~4C &

sodium
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&AM 20+4 K cycle/sece] U e 2 53] 255 ADH= W54 F9 5 3x17H] 19%(P £ 0.05), 841
u} & & mitochondria®} microsome &3-S Al& 7rol) oF 22%(P < 0.01), 24213+ <F 19%(P < 0.05)
3R o cytosol 28 dd ahE AMgsH T 9] %}"*E 72 E Ve A

agl3 o] &4 BT G E 18 1mge] & HEA 5047} F|7t2| catalase B0 O|X|=
wo] wkS-3dte] AAE NADHE nmolZ YER Ak AF kgd Smgel YELE FARS o
Att. 7F Al 32 9] catalase®] AT HEL X 29} 2ot W

o] Ao Helst g4 FH= FHHES] B8 B4 FA29 catalaser= WHA Fo] T 3A7H]

EE ¥ol7] Y3lod Sigmarte] AAE a4s AR 20%(P € 0.001), 8AI 7kl <F 13%(P (0.05), 24A] 7F
st AR g2 A5 distd 23] £33 o °F 13%(P<0.05) 9] 4= ZAE e
o 2 HFAE FHsAch 2Ela o] AYPlA 7 & LHE 2 F047} F7H2| ALDH M=o O|xl= o
A2 8HE FYo A3 £33 F=A= computer & NGk F omgol NiEaE FAYS W 87 T
controlled enzyme spectrophotometer (Varian, AE HEol ALDHY &A% ¥WES i1 37 zZuh
Cary 210)th. YEA Fo79 cytosolic ALDHE WEL ¥
Chof Mak: g4 Fof dw HFLS 05M- F 3A17F 2 A zhol| ool wlah zbzh ef 19%(P
perchlric acid®} methanol-ether&&}(3:1)0.8 (0.05) 2 <k 17%(P 0.05)¢] 4= Z712 et
Gl S A3l Greenberg®t Rothstein(1957)'% Wtk W54 2] microsomal ALDHE W

o8 gAad Fo g GRS ol biuret' LA Fo] 3 8AIZE 9 24A|tol] B2 Fol BlE) Zb
(Gornall®} Bardawill, 1949) .2 A kst 7} oF 29%(P<0.01) 2 oF 39%(P<0.001)2] &4
dojz 74E HHEY HEH F A3t He T 7tA&E YeEAY WE A %o # 9] mitochon-
&t 723 Student ] t-FA WA ] AU drial aldehyde dehydrogenase: W54 Fof ¥ 8
AIZE R 24X 2ol 5ol Bls) ZhZh oF 14%(P(
N A 0.05) 2 <F 20%(P<0.01) 9 A= 7HAE Ve
St
LHEA E0{7} gﬂ 9 F|7ie| ADH &AM Tof Of
X Gk AF hkgd omgel LS TAHUS o o &
2z Y7 7 AEF B8] ADHO 4% HE
2 E 13 gk R4 5479 8% ADHe W5 7R Y54 A A wolshe F8 A7F kA
A<

A Fo Z 3A]7he) 147%(P € 0.001), 8A]) 7kl <k (Trapani 5, 1962: Bjgrneboe %, 1972: Triger &,
200% (P € 0.001), 24A] 7Foll 2F 54%(P € 0.001) 2] & 1972)01 71+ x|t W5 4o &l £42 B2 A
A 713 YeEhdidoh WE s oo Adixd (Hirata %, 1980; Sato %, 1982) o2 & A k.

Table 1. Effect of endotoxin on serum and liver cytosolic alcohol dehydrogenase(ADH) activities in rats

Hours ‘ Serum ADH activities Cytosolic ADH activities
en(eil(f;;f)rxin (umol butyraldehyde m! ™" min™') (nmol NADH mg protein ' min™")
injection Control Endotoxin Control Endotoxin

3 4.32 + 1.26 10.65 + 2.63*** 74.30 + 13.26 59.83 & 14.77*
(100)* (247) (100) (81)

3 4.25 + 1.23 12.73 + 3.42%** 72.61 + 1298 56.36 + 11.45**
(100) (300) (100) (78)

24 4.22 + 1.18 6.48 + 1.27%** 72.73 + 13.16 58.72 + 12.14*
(100) (154) (100) (81)

The data are expressed as mean + SD with 10 rats in each group.
a: Number in parenthesis means the percentage.
Significant difference from control(k: P {0.05, %% ; P {0.01, ®%%; P {0.001)
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Table 2. Effect of endotoxin on the hepatic catalase activities in rats

Hours ‘ Catalase activities
after (ol H.0, reduced mg protein ' min™')
endotoxin — -
injection Control Endotoxin
3 - 32.36 £ 3.92 25.81 + 2.95%**
(100)* (80)
3 31.68 + 4.02 2747 + 3.26*
- (100) (87)
24 32.27 + 387 28.20 + 347*
(100) (87)

The data are expressed as mean + SD with 10 rats in each group.
Significant difference from control(*: P {0.05, ***; P <0.001).

Table 3. Effect of endotoxin on hepatic aldehyde dehydrogenase(ALDH) activiies in rats

ALDH activities

Hours
after (nmoi NADH myg progein™' min ')
endotoxin Cytosol Microsome Mitochondria
injection Control Endotoxin Control Endotoxin Control Endotoxin
3 52.51+8.12 62.58+8.75*  67.11+11.90  6523+13.25  90.56+12.46 84.73 £8.29
(100)? (119) (100) (97) (100) (94)
8 51.72+7.93 60.35+£7.34% 668311218 47.77+15.50%*  88.76+£12.33 76.28+12.89*
(100) (117) (100) (71) (100) (86)
24 52.18 +£8.06 57.52+4.25 67.056+12.03 42.21 +£14.38*** 89.52+11.97 71.24+13.27**
(100) (110) (100) (63) (100) (80)

The data are expressed as mean + SD with 10 rats in each group.
Significant difference from control(*: P {0.05, %% P {0.01, *%%; P <0.001)

WSk S50 Qleh ¢k EAbAloliz 4647 (LB 210 Q13 catalase®] 8% FE&ol 719E o] of
AT AN GO L BN AT A W) gk
ol Fmoh deiAm olF 2447 A A%F o] Aglolx Wi 794 7k cytosolic ALDH

(Onda %, 1986: 7148 3] %, 1987) 31 skv}, —1g] it 1= $+AJo] £7}%] W microsomal ALDHY: 2 €43
ADH= 7F W SA] (F 22 1L S v} A st ol 7has ek R4 Flom rell &2do] ok
H3(Dow 5, 1975) Azl A} Fo] -G whi= HAT W= endoplaamlc reticulum-2 &2 W 8k

g Zoll FH3 Y ( Mezey 5, 1968) a1 vl whebA &9l ‘ﬂ§|-(Rangel , 1970: Yoder &, 1985; %1%
o) AHolN Was FUUS W 1o ADH 4 3] %, 197)7F dehbs 0d sz iAo 1t

O

Y7t ZAamm A vty g A TL SRt Ev) microsomal ALDH®| 4% 749l cytosolic
3= Zl2 1k Alzutel Fabad grie g 18k ADH ALDHS®] St &7h: Ul A2 Q1% endoplas-
o gFogel F&o] 11 YlolTt ArtEuh mic reticulum?® $4° % microsomal ALDH7}

28] 31 Jhol A catalasee]l EAJE fhAiz o] 4@ MEAR vhek Felg gif-olzl gzhEch It
Vo 2= Yol olf 8 ¥ 4 gl kel ADH rough endoplasmic reticulumoll % &% ribosome
oF 7hg Al7iel HISdk Frer 7L TV} 7k o vkl & gaolm W4 FoiA endoplasmic
= Ao Wol o] 7w oAl g MlZvte] Kb & reticulumoll A1 418t ) skl W sty Aojhrhe:
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Wal(Rangel 5, 19700 Yoder %, 1985; 7143 %,
1987) 9} W !5 427} phosphoenol pyruvate carboxyki-
nase(Berry ¢t Rippe, 1973), tryptophan oxygenase
(Berry 5, 1966) §ol 9148 32 A2lches Bal
i+ 4w 7} microsomal ALDH®| SHA4 % 7tAas
wWoelell ol gk ZlAl= By ] kAW W= Lo
o]&ll «Fe2] endoplasmic reticulumol A ALDH®] 3§t
Aol 7tag u¥-olel Aze ot wels] microsomal
ALDH+= W54 fojredl= 1 g4do] 742839 5
Aol Mlzda felduta Azdct o g
7} mitochondria®} ALDH+= B 5 Hejsizog 3t
AARZE 7 AE WEA Fo] 3 8A3] 4%
AaE dehilon cytosolic ALDHE 1 A%
7b Sk o] A% A AL mitochondrial
ALDHX: microsomal ALDH* % mitochondria®)
EFog MEAZ felgozr Ushd d4o)d
Ay 2HE o}
aga ol Agy e ZHdA dfEaiel
1991), xanthine
oxidase(# &4 %, 1991), carboxylesterase(Z3=2]
%, 1992a), arylesterase( &34 %5, 1992a), cholin-
esterase(#&+2] %, 1992a), glutathione S-trans-
ferase(2E4] F, 1992b) 9] =S £ X7
o] 48 AAE E¥ 9] ADH, catalase, ALDH
5 B %3 ko] 74E 5 &
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=Abstract=

Effect of Parenteral Administration of Endotoxin
on Changes of Serum and Hepatic Alcohol Dehydrogenase,
Catalase and Aldehyde Dehydrogenase Activities in Rats

Kyo Cheol Mun, MD; Si Woo Bae, MS; Chun Sik Kwak, PhD

Department of Biochemistry, Keimyung University

School of Medicine. Tuegu, Korea

The activities of the alcohol dehydrogenase(ADH), catalase and aldehyde dehydrogenase(ALDH)
which are detoxifying enzymes in the liver were measured in order to evaluate the detoxifying ability
of the liver to endotoxin.

For administration of endotoxin, a dose of Hmg of endotoxin (lipopolysaccharide E. coli 026: B6, from
Sigma chemical company, USA) per kg of body weight was administered through a right external jugu-
lar vein. Then the rats were killed after 3, 8 and 24 hours of injection with endotoxin to measure the ac-
tivities of the above enzymes in serum and their liver.

The activity of the serum ADH showed a statistically significant increase between 3 and 24 hours
after endotoxin administration, but that of the cytosolic ADH in the liver showed a significant de-
crease throughout the experiment. The activity of catalase in the liver showed a significant decrease
throughout the experiment. The activity of the cytosolic ALDH in the liver showed a significant in-
crease between 3 and 24 hours after endotoxin administration. The activities of the microsomal and
mitochondrial ALDH in the liver showed a significant decrease between 8 and 24 hours after endotoxin
administration respectively.

According to the results, cytosolic ADH and catalase leak into the blood through the damaged mem-
brane of hepatocyte. Microsomal and mitochondrial ALDH leak into the cytosol through their damaged
membranes. And it is suggested that the synthesis of the microsomal ALDH in the liver is decreased.

Key Words: Alcohol dehydrogenase, Aldehyde dehydrogenase, Catalase, Endotoxin



