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HAstEd (Winterbourn and Sutton,
1984). superoxide anion(Oy7)& AAEZ
A} 7F Ak ah
Mavis, 1982). adriamycin(Oberley et al..
1983) %  paraquat(Hassan and
Fridovich., 1979: Bus et al., 1974:
Winterbourn. 1981)%} %2 g ofsf
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Superoxide anion(Oy~ )& Haber-Weiss®t
2(Hy0p + Oy — OH-+ OH- + Oy
(Haber and Weiss. 1934)¢)y Fe2t#} Cu*
d 9& Zms= Fenton®$(Fe™ + Hy09
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E A9 catalase’l PQ A4
A "X FFE LVIHNA catalase?] Al
Al 3-amino-1,2,4-triazole(AT) (Guidet
and Shah, 1989a, b)¢} PQE MF T3
o QA AEEI PQA AT F &4 Fr|d
A Zoa izt 4 &4, glutathione 23
2283 #FF2A PQY U5 g AT
das Basict.

E L

4y s=
Balb/CAl A7 (20-30g) & AH&-stAct.

AHx| g?ﬁ.o =_‘"<x4

47 600l E 77 20veld PQ BEEA
F, AT BE%cZ 9 PQe AT BTz o
2 el PQ(0.5 g/kg BW)E 272 13
Fostm, 1A1ZF Fol AT(1.0 g/kg BW in
saline)& Bz Fd3ld 14 142z 14

A7t WES AFH ] 5 FEASA
AlZo} =M
AHAE AANZE, PQ @ERAE, PQ%

AT B FAFoZ o] PQO.5 g/kg BW)
& AT F93n 147 Fl AT(0.5 g, 1.0
g. 2.0 g/’kg BW)E FAleted 7242 A3 &
A A o8l HPAA FHANLE ZAEH
RS e 10% T2 299 pFYn
4412 50 mM phosphate buffer(pH 7.0),
200 BFH(W/V)iE 7Hal FAssidc. o3y
9] 1/2& £ Coll- 12.000 x g& 1083 94
ot AFAE A ALY R A8

o urzl FFAA 10% sulfosalicylic
acid® 718 4£°CoA 10.000 x g& 1083

LB FAHA S PQ9 glutathione #
ZFo) AlRZ ALEEH T
Paraquat@<& Berry9} Grove(1971)9] 4
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ol o8l ZF3Act. 5%(W/V) sulfosali-
cylic acid® AGAF A8 2 mlol 1 N
NaOH®| &% 10% sodium hydrosulfate
44 1 mlE #Hrzlslz &3eted 396 nmolA
F2EE EAHs92ew paraquat EFARE
Algsl Zewieoz E3sta] ALtalgdr.
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(Fig. 2).

Glutathione&  pyglutamylcysteine

Zon o nE synthetase® GSH synthetased] <8l

cysteine®  glutamateZ¥®H  FAE

Paraquat¥ DT-diaphorasedl &al  tripeptide2A @¥de Ealvt 4. DNAY

paraquat radical® Y=, 47} EA )
W superoxide® A3} uf o,
superoxide #4-& paraquat® =& vf-%
83 adoz ge8d dt{Kelner and
Bagnell. 1989: Lind et al.., 1982).
Paraquat radicals® T3 Ip4tsleie) e
3l  hydroxyl radicals® A&Astn=z
(Winterbourn, 1981), AZW it} 5F4d
9] Z7te paraquat E4 vi$ $83 89
o] & ZAeog AHZAHEY wepy B dydMe
catalase dAAZ deiAdds ATV PQ 54
o mlAe Y& PQ0.5 g/kg BW)E £
AF o AT(1.0 g/kg BW)E # %5t 4
FH HEEEA BEI AP, PQY AT HEHFA
T2 }EEo] PQ AEFAF vlated A3
ZHadte P 4o AT HFA=Z F7id
£+ ¢ & dd(Fig. 1). ATE F4o3d
catalase 84 A=z <& AXW FHibggd
2Fo]l Z7}% +=H(Guidet and Shah. 1989a).
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Fig. 1. Effects of AT on the survival of PQ-treated mice.
AT: 3-amino-1,2 4-trizole (1.0 g/kg BW), PQ: paraquat
(0.5 g/kg BW).

4 2 oA rba] siseFEo|t kAl diAbe|
Ay e AHHoz Hddted, ity
free radicalsel 23 €402 RE] AXE HE
3 7lEel YA AEFHoZ ddd] Fad
E&olt}(Flohe et al.., 1976). & A¥AA
PQ Fo= 4% % glutathione# L 18.6%
Az ZaEd et (Table 2), PQ ©5 5Tl
et PQe AT #HEFd A ZFgluta-
thione#e] W37l gle Moz Hol PQ 4
Z7tl AT 92 Q% F glutathione® ¥}
of 9|5 gL H& oz Algdrh

A A o= superoxide dismutase(SOD).
catalase ¥ selenium®& 3% glutathione

Table 1. Effects of AT on paraquat contents in kidney
of PQ-treated mice (mean + S.D., n = 5)

Paraquat contents
Groups q nie

A396nm

PQ 120.00 = 20.46
PQ + AT(0.5 g/kg BW) 112.00 = 33.36
PQ + AT(1.0 a/kg BW) 115.20 + 36.86

PQ: paraquat(0.5 g/kg BW), AT: 3-amino-1,2,4-triazole.
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Fig. 2. Effects of AT on catalase activity in various
organs of mice AT: 3-amino-1,2,4-triazole {1.0 g/kg
BW).
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Table 2. Effects of AT on leve s of glutathione in kidney
of PQ-treated mice (mean + S.D., n = 5)

Glutathione levels

Groups (uM/g tissue)
Control 91.27 + 3.87
PQ 7458 + 9.26™

72.26 £ 12.02*
67.05 + 5.96*

PQ + AT (0.5 g/kg BW)
PQ + AT (1.0 g/kg BW)

PQ: paraquat (0.5 g/kg BW), AT: 3-amino-1,2,4-
triazole. **: p < 0.01 vs control group.
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1974)8 TR 443 Edo UM free
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Fig. 3. Effects of AT on the antioxidant enzymes in
kidney of PQ-treated mice. AT: 3-amino-1,2,4-triazole
(1.0 g/kg BW), PQ: paraquat (0.5 g/kg BW).
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Fig. 4. A: Saline treatment. B: PQ treatment. Severely vacuolar changes of tubular epithelium and thickend glomerular
basement membrane. C: PQ and AT (1.0 g/kg BW) treatment. Degenerative changes of tubules and hypercellularity
mesangial cell of glomerulus. D: PQ and AT (2.0 g/kg BW) treatment. Impacted hyaline cast in the tubular lumen and
mesangial cell proliferation of glomerulus. Magnification of all figures (H-E, x400).
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The Effect of AT on Nephrotoxicity of PQ-Treated Mice
Ji-Sook Chung, *Byoung-Rai Lee, Young-Bok Roh {Department of Biology, College of Natural
Science; *Department of Biochemistry, College of Medicine, Chosun University, Kwangju, 501-
759, Korea)

Paraquat, a widely used herbicide, is extremely toxic, causing muitiple organ failure in human
and may result in death. This study was to look at the effects of 3-amino-1,2,4-triazole (AT), a
catalase inhibitor, on PQ-treated mice.

The rate of mortality of the mice treated to PQ with AT was significantly increased in
comparison with PQ alone. The activity of catalase was significantly decreased in PQ and AT-
treated group compared with PQ-treated group. But the changes of glutathione level and SOD
activities were not significant between PQ-treatwd group, and AT and PQ-treated group. Light
microscopic findings in kidney of PQ and AT-treated mice were observed of severely degenerative
changes in proximal and distal convoluted tubules and hyaline casts in the tubular lumens and in
glomerulus, showing proliferative mesangial cells and tickened basement membrane.

These results suggest that production of hydroxyl radicals, the most reactive oxygen metabolite,
were accelerated due to increased hydrogen peroxide by catalase inhibition and paraquat-induced
renal darnage is probably results from nonspecific tissue injury of hydroxyl radicals.



