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driaol 4} adenosine triphosphate(ATP) AJA 74
(Schumer et al, 1970; Mela et al, 1971; White et
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#-Glutamyl transpeptidase((5-glutamyl) pep-
tide: amino acid 5-glutamyl transferase, EC 2. 3.
2. 2, »-GTP) = rglutamyl 717} A 34H peptideZ 5
Bl r-glutamylamide® f2/A17# Th& peptideZ
o) A7) whe-& Fuldle A EA(Kim, 1934) Al

¥ 9] plasma membrane, microsome 5 9] 2%

o] BEL 19UEE A8 Y ZAGTHIE o] FH L,

EHo| AR o] 9o cytosol®} mitochondriasl
ME dAsE Aog duA Ut o] Ade Tl
A 2 gl FAE 53] HmMEd a2 d{F
o) @t}il 3} alkaine phosphatase(ALP), 5'-nu-
cleotidase(5-NT), leucine aminopeptidase} ©&
o] gxA fAiz R=3 9 (Rutenburg et al,
1969: Song et al, 1969; Kaplan, 1972; Wilkinson,
1976).

Leucine aminopeptidase(a-aminoacyl peptide
hydrolase(eytosol), EC 3. 4. 11. 1, LAP)&
oligomeric zinc metalloenzyme 24 peptide?]
N-terminal amino4t ¥ imino4t9] peptideZ 32}
7}4EEE Zuste Hi o) £3) N-terminal 9]
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maldehyde, L-Leucyl-3-carboxy-4-hydroxyanilide-
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4 B39 cytosolic »-GTPE WEA o &
8A ko)) TR Hls) 9 13%(P<0.05)9 223l
= 84 Z71% Jeli ok W& 4 £492 2 micro-
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Table 1, Effect of endotoxin on the hepatic 7-glutamyl transpeptidase(#-GTP) activities in rats

Hours »-GTP activities
after (nmol p-nitroaniline mg protein™' min™")
endotoxin Cytosol Microsome MItochondria
injection Control Endotoxin Control Endotoxin Control Endotoxin
3 0.74 £0.07 0.78£0.08 351+043  240+0.38"** 090+0.11 0.83%0.09
(100)* (105) (100) (68) (100) ( 92)
8 0754006  0.85+0.12%  354+041 209+032"**  091+013 0.94+0.10
(100) (113) (100) (59) (100) (103)
24 0.74£0.08 0.76 £0.09 3.52+039 3.22+0.36 0.89+0.09 0.9210.08
(100) (103) (100) (91) (100) (103)

Values are means = SD with 10 rats in each group.

a; Number in parenthesis means the percentage.

Signinificant difference from control(*; P<0.05, L P<0.001).
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PAP % mitochondrial LAP= %70 83 43
A7t Fo3 §AHx o HE] qisith

T 8AIZE 7 24713t =2l wls) A2 oF 7%
(P<0.05) 2 oF 11%(P<0.01)9 29e BAE
A48 Yt WS4 2979 microsomal

Table 2. Effect of endotoxin on the hepatic leucine aminopeptidase(LAP) and particle-bound
aminopeptidase(PAP) activities in rats

LAP and PAP activities

Hours
after (nmol 5-aminosalicylic acid mg protein™ min™")
endotoxin Cytosolic LAP Microsomal PAP Mitochondrial LAP
injection Control Endotoxin Control Endotoxin Control Endotoxin
3 11.76£0.82  11.43£0.91 4.82+0.71 4.73+0.68 146+0.23 1.40+0.20
(100)* 97) (100) (98) (100) (96)
8 11.73+£080 10.92+0.84* 4.85+0.73 4.68+(.66 1.47+0.25 1.39+0.18
(100) (93) (100) (96) (100) (95)
24 11664077 10.83+0.87**  4.83+0.68 4.79+0.73 1451022 1431021
(100) (89) (100) (99) (100) (99)

Values are means + SD with 10 rats in each group.
Signinificant difference from control(*; P<0.05, **; P<0.01).

LS4 F0{7) @3 »-GTP X LAP BY=0f O|X % < 78%(P<0.001) 9] &9sle Y= 5718 ¢

]

= ek AF kgY Smgd] WSAE T3 v o
3 »-GTP ¥ LAPS] 4= HE2 ¥ 37 gl Y
Eh Rojie] 8% r-GTPE WEA o 342
2 8AI kel W&ol vla) 2hzh oF 54%(P <0.001)

Bith EA FoFe 83 LAPE WEL 5o
Z 3A)7bo)] gjzFo) s} oF 13%(P<0.01)9) 99
e AT A4S JeER) )

serum #-glutamyltranspeptidase(#-GTP) and leucine

Table 3. Effect of endotoxin on the
aminopeptidase(LLAP) activities in rats
Hours #~GTP activities LAP activities
after (nmol p-nitroaniline m/"' min™") (nmol 5-aminosalicylic acid m!™ min™")
endotoxin Control Endotoxon Control Endotoxin
injection
3 3.67+0.64 5.65+0.87*** 26.82+2.56 23.52+2.72"*
(100)* (154) (100) ( 87)
8 3.71+0.60 6.59+1.16"** 27.31+2.43 23.34+2.67
(100) (178) (100) ( 93)
24 3.65+0.62 3.52+0.71 26.30£2.47 26.27+2.81
(100) ( 96) (100) (100)

Values are means + SD with 10 rats in each group.
Signinificant difference from control(**: P<0.01, ***; P<0.001).

4& W= A(Hirata et al, 1980; Sato et al, 1982)
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(Onda et al, 1986; 71% 3] ¢, 1987) 2 o} 28]
olu] 7+2] mitochondriax %, &3, R 729
a3, Wejure] B, mekel B33 3 cristaed] ¥
2 2 44 Fo] ¥3}(Schumer et al, 1970; White
et al, 1973; Yoder et al, 1985; 713 3] 2], 1987)7}
g oj1} 3L endoplasmic reticulume 4 2 34 &
o] ¥ 3}(Rangel et al, 1970; Yoder et al, 1985; 7
g 9, 1987)7F 2= AR &EHA ey &
F2AE Yehie Aoz 4 A ATHUtili et al,
1977). 282 BEA 249 ALPS 5-NTE W&
25 BAS u oM FA F7e @4 olg &
29 Wi Fel2 1 YRS 7 He FNA
£ TlA wiAd Aoz s A ETe] P = o]
g Bae &0 27150 EFol 2BYES S}
He Aoz d3A AvH(#E 2, 1993)

o] AYPoAH AT r-GTPE microsomedi M=
2 AR ZAEI cytosold| e 9zt 1 84
=7} F7HE N, 5o e 29| microsomed] A 2
A =7 BaEE A7 1 B E7E FUkE A G
o g&r "F r-GTPY &A% F7HE micro-
some®] 7-GTP7} WHARE Q1 Folz AEAs
AR Fog §&0] Vs dojd Aet A%
gt} %3 rough endoplasmic reticulumo] A€
ribosome(microsome)o] ¥ A Fidoln US
A& 54 microsomeol Al A& FeAshH ) Walvt
doldriE Hl(Rangel et al, 1970; Yoder et al,
1985; AA 3l 9], 1987)¢} W47} phosphoenol
pyruvate carboxykinase(Berry and Rippe, 1973),
tryptophan oxygenase(Berry et al, 1966), mono-
amine oxidase(Z&4] £, 1991) 52 &4 AL
Atk 238 = o] microsomed| A&} -
GTPY BHE Zie UlEAe 23] microsomal
7r-GTP2] §4o| zAd WEo|a Aztg). upebA
7-GTPe U54A 592 A 2 fdel #ad
B BAle] gF5o2 fEET A€o, 2y
mitochondrial »-GTP9 &4 WHEo] gl L o]
A3 A HozE 4g3tr) P Th

7-GTPE ¥]&£3 ALP, 5'-NT % gd:=A &4
ES USA g30A 7 AETY FoE gFez
FEEH T AFTHANA 1 o) AASH AR
2 9], 1993). webA] 7 LAPY #ih e UE4L2<
& 3 AESS Fef2 1 LAP/F @328 f25
v o2 AzZpdr g e A Al7]8
gFoAe] o] Ao AR HE Al7)7} oldhy
E3] FoA o] Ehe BRI HAYE HOE

Hol o] §49 $4& HFE For o] Ak
7 &8 A oleld vE ai4v) #oistelst 4
5y o4 E AAvtogE 1 o8 AHE ¢
& gk

4 9(1993) = 2 tEEA A4 ALPS
5-NT7} 54L& FARE TollAe] wid ol
o /A4 SR AoA ol mAe] BAHEIL FU)
grtn skch 2Ev o] AY A e
7-GTPS} LAPS 4% HEL USL T
kel ALPS} 5°-NT A% HEAEs 11 gfAfo] 2
A gFsrth wEkA o] EAEL WEAE 3 1A
¥u &40 g 8702 &5 ALPY 5-NT¢

2 Wi Aol olgk JYF& A VA UE FEA
2 Az a8 LAP €29 ¥5 A1717F 2t9
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FE7] ol er dog A AT sRele &
At AzrE,
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HEAEL WEAR AT T A XY &34z gFo

2§54y ALPS 5°-NT9F 22 A Adje] o
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2 <
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233l FH FHA oE &L SRR T
A5t 1 44 & v HESHTL

Z4 o729 cytosolic »-GTP+= WS4 o
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Z gAIzkl deisle AR F7HE JERi AT W
=2 B9 microsomal »-GTPE WS4
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AlZE 2 8AZEel 29l A E F7HE JEhES)
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Microsome®] »-GTP= U EA42 &) 7 Al Ex=t
o] Fel2 NEAE AX dFo2 FEH FA
microsomed A ] I FAE Zagvya Agc)
E3 LAPE WE4AE 1§ b Axate] gz
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=Abstract=

Effect of Endotoxin on Changes of Serum and Hepatic 7-Glutamyl
Transpeptidase and Leucine Aminopeptidase Activities in Rats

Kyo Cheol Mun, MD; Chun Sik Kwak, PhD

Department of Biochemistry, Keimyung University,
School of Medicine, Taegu, Korea

The activities of the cytosolic, microsomal and mitochondrial 7-glutamyl transpeptidase(»-GTP) and
leucine aminopeptidase(LAP) in the liver were measured in order to evaluate the biochemical back-
ground, especially the enzymological background of endotoxin toxicity. And the activities of these
enzymes in the serum were also measured.

For administration of endotoxin, a dose of 5mg of endotoxin(lipopolysaccharide E. coli 026: B6, from
Sigma, USA) per kg of body weight was administered through a right external jugular vein. Then the
rats were killed after 3, 8 and 24 hours of injection with endotoxin to measure the activities of the
above enzymes in serum and their livers.

Cyrtosolic »-GTP activity showed a significant increase at 8 hours after endotoxin administration.
Microsomal »-GTP activity showed a significant decrease between 3 and 8 hours after endotoxin
administration. The activity of the mitochondrial »-GTP in the liver showed no significant changes
throughout the experiment.

Cytosolic LAP activity showed a significant decrease between 8 and 24 hours after endotoxin
administration. The activities of microsomal PAP and mitochondrial LAP in the liver showed no sig-
nificant changes throughout the experiment.

Serur‘h 7-GTP activity showed a significant increase between 3 and 8 hours after endotoxin
administration. The activity of serum LAP showed a significant decrease at 3 hours after endotoxin
administration. B

According to the results, it is suggested that microsomal »-GTP flows into the serum through the
damaged membrane and the biosynthesis of this enzyme is decreased, and changes of the serum »-GTP
and LAP activities are due to leak into the blood through the damaged membrane of hepatocyte.

Key Words: Endotoxin, »-Glutamyl Transpeptidase, Leucine Aminopeptidase



