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Effects of Aminotriazole on Lung Toxicity of Paraquat Intoxicated Mice
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Department of Internal Medicine, Chosun University College of Medicine, Kwangju, Korea

Background: Paraquat, a widely used herbicide, is extremely toxic, causing multiple organ
failure in humans. Paraquat especially leads to irreversible progressive pulmonary fibrosis, which
is related to oxygen free radicals. However, its biochemical mechanism is not clear. Natural
mechanisms that prevent damage from oxygen free radicals include changes in glutathione level,
G6PDH, superoxide dismutase(SOD), catalase, and glutathione peroxidase. The authors think
catalase is closely related to paraquat toxicity in the lungs )

Method: The effects of 3-amino-1,2,4-triazole(aminotriazole), a catalase inhibitor, on mice
administered with paraquat were investigated. We studied the effects of aminotriazole on the
survival of mice administered with paraquat, by comparing life spans between the group to which
paraquat had been administered and the group to which a combination of paraquat and
aminotriazole had been administered. We measured glutathion level, glucose 6-phosphate
dehydrogenase(G6PDH), superoxide dismutase(SOD), catalase, and glutathione peroxidase(GPx) in
the lung tissue of 4 groups of mice: the control group, group A(aminotriazole injected), group
B(paraquat administered), group C(paraquat and aminotriazole administered).

Results: The mortality of mice administered with paraquat which were treated with aminotriazole
was significantly increased compared with those of mice not treated with aminotriazole.
Glutathione level in group B was decreased by 20%, a significant decrease compared with the
control group. However, this level was not changed by the administration of aminotriazole(group
C). The activity of G6PDH in all groups was not significantly changed compared with the control k
group. The activities of SOD, catalase, and glutathione peroxidase(GPx) in the lung tissue were
significantly decreased by paraquat administration{group B); catalase showed. the largest decrease.
Catalase and GPX were significantly decreased by aminotriazole treatment in mice administered
with paraquat but change in SOD activity was not’ significant (group C).

Conclusion: Decrease in catalase activity by paraquat sugéests that paraquat toxicity in the
lungs is closely related to catalase activity. Paraquat toxicity in mice is enhanced by aminotriazole
administration, and its result is related to the decrease of catalase activity rather than glutathione
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level in the lungs.

Production of hydroxyl radicals, the most reactive oxygen metabolite, is accelerated due to

increased hydrogen peroxide by catalase inhibition and the lung damage probably results from

nonspecific tissue injury of hydroxyl radicals.
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Paraquat, 3-amino-1,2.4-triazole(aminotriazole), po-
tassium phosphate(monobasic and dibasic), cytochro-
me C, xanthine xanthine oxidase, reduced glutathione
(GSH), glutathione reductase, 5,5 -dithiobis-2 nitrob-
enzenic acid(DTNB), sodium azide(NaNs), reduced
nicotinamide  adenine  dinucleotide = phosphate
{NADPH), oxidized nicotinamide adenine dinucleotide
phosphate(NADP), glucose 6-phosphate, bovine serum
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T ALY o, paraquatF-odFellAlE 343} 4UA )
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triazole W§ Fo4& WETEo] Folsp| gagd e & &
IchFig. 1).
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Ay

AJ=] o] aminotriazole(0.5g/Kg BW)S B 712 FA}
313, 6A17FEel] 75 23] =4t 3l 71, o 9

A73elA catalase B2 £48 A}, 7bolAE amino-

triazole §ofol] 2J3l AAANZRT2] EAFAE 96.94+
20.21U/mg proteine] w]s}e] 35%7F 743 62.10+
18.33U/mg protein(p<0.01)F el Hojx= A4t
2o E48A4E 6.5411.23U/mg proteinel] H]3}
o] 38%7} 7+A3F 4.00-1.08U/mg protein(p<0.01)E
deldew, Agedde Addzse] 28R
74.29+15.54U/mg proteinell n|sled 74%7} 7FAaE
19.57+2.23U/mg protein(p<0.01)E vye}ul, 743} 5]
4= aminotriazole o] 2]3} catalase@A 2] AA =7}
vkl AelA 7Pt & 73S veblleKFig. 2).
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Z| H| Glutathione®Ztof| A|x|= Ask

Group B4 glutathione 3 AAFe|2T2] 422.12
1+26.67nM/mg  proteinel] H]3}e] 20%7} ZHAEHp<
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CollAE 352.05+45.43nM/mg protein &2 A ZT
o Hlsheli Fel3t 228 (p<0.05) LEbher} Group
B} u]zalal §o]3 Apol vhehba] eskeTable 1)
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Fig. 1. Effects of AT on the survival of mice administered with PQ.

AT: 3-amino-1,2,4-triazole, PQ: paraquat. PQ(50mg/kg BW)
was administered orally and AT(0.5g/kg BW) was injected
intraperitoneally 1 hour after PQ treatment.
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Fig. 2. Effects of AT on catalase activities in various organs of mice.
AT(3-amino-1,2,4-triazole 0.5mg/kg BW) was administered
by intraperitoneal injection. Catalase activity assayed 6 hours

later of AT treatment

Table 1. Effects of AT on Glutathione Level in
Lung of Paraquat-Treated Mice(mean

Table 2. Effects of AT on G6PDH in Lung of
Paraquat-Treated Mice(mmean=S.D., n

+S.D., n=10) =10)
Glutathione level G6PDH activity
Groups (nMjmg_protein) Groups (U/mg protein)
Control 422.12426.67 Control 31.29+6.99
A ATOSgmjkg BW) 426.40+63.53 A: AT(@.5gmjkg BW) 29.18+£3.83
B: PQ(100mg/kg BW) 339.42+52.44” B: PQ(100mg/kg BW) 26.17+1.76
C: PQ+AT 352.05+45.43" C: PQ+AT 25.67+5.68

AT: 3-amino-1,2,4-triazole, PQ: paraquat.

PQ was administered orally and AT was injected
intraperitoneally 1 hour after PQ treatment. Mice were
killed 3days later. *': p<0.01 vs control group.

%gkow, Group CollME AT H|5te] 18%
2H43) 25.67 +5.68U/mg proteing Vel on), §-2]4
< slsickTable 2).

5. Paraquat®} Aminotriazoletd&l&£0oi7} M
Fe| m SODEN o|xle Y&

Group B9} C# 5| SODEA®E B5F AAddzmie)
A% 12.48 +2.44U/mg protein o] BJ3te] §-213 #}o]
€ veliz) ekgkck(Table 3, Fig. 3).

6. Paraquat®} Aminotriazolet&I50{7} M
9| # Catalase@Mof njxl& s

Group BellA catalase @5+ AAdl2d §484

AT: 3-amino-1,2 4-triazole, PQ: paraquat, PQ: paraqu-
at, G6PDH: glucowse 6-phosphate dehydrogenase. PQ
was administered orally and AT was injected intra-
peritoneally 1 hour after PQ treatment. Mice were kill-
ed 3 days later.

= 4.2010.65U/mg proteinell #}3}e] 3.22+0.53U/mg
protein 2.2 #J5bl WA Liehgt wip<0.05), Group
ColMx ATl v)slo] 2.87:£0.25U/mg protein
o8 gosh] Yhe&(p<0.01) ELBNEE Ve o},
Group B} CAlole] $2l3t EABAE Aol it
(Table 4, Fig. 3).

7. Paraquat®} Aminotriazole&50{7} 44
7ol H GPxENMo| ojxle P&

Group BellA] GPxBAEE AURTE ELVAE
2.24+0.41U/mg protein®l| ®}ste] f-2lg o] & e}
WA e¥3k3L, Group Colld Adelzol vlzte] 1.89
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Fig. 3. Effects of AT and paraquat on the antioxidant enzymes in
tung of mice. AT: 3-amino-1,2,4-triazole(0.5g/kg BW), PQ:

paraquat(100mg/kg).

Table 3. Effects of AT on SOD in Lung of
Paraquat-Treated Mice(mean*S.D., n

Table 5 Effects of AT on CPx in Lung of Par-
aquat-Treated Mice(meantS.D., n=

=10) 10)
SOD activity GPx activity
Groups (Ufmg protein) Groups (U/mg protein)
Control 12.48+2.44 Control 224+041
A: AT(O.5gmjkg BW) 11.99+1.78 A: AT(O.5gm/kg BW) 203%0.10
B: PQ(100mg/kg BW) 10.26+2.49 B: PQ(100mg/kg BW) 1.99+9.10"
C: PQ+AT 10.62£1.59 C: PQ+AT 1.89:+0.04”

AT: 3-amino-1,2,4-triazole, PQ: paraquat, SOD: super-
oxide dismutase. PQ was administered orally and AT
was injected intraperitonealty 1 hour after PQ freat-
ment. Mice were killed 3 days later.

Table 4. Effects of AT on Catalase in Lung of
Paraquat-Treated Mice(mean+S.D., n

=10)
Catalase activity
Groups (Ujmg protein)
Control 420%0.65
A: AT(0.5gmjkg BW) 3.8210.56
B: PQ(100mg/kg BW) 3224053
C: PQ+AT 2.874025"

AT: 3-amino-1,2,4-triazole, PQ: paraquat, PQ was ad-
ministered orally and AT was injected intraperitonea-
lly 1 hour after PQ treatment. Mice were killed 3 days
later.

" p<0.05, " p<0.01 vs control group.

AT: 3-amino-1,2 4-triazole, PQ: paraquat, GPx: gluta-
thione peroxide. PQ was administered orally and AT
was injected intraperitoneally 1 hour after PQ treat-
ment. Mice were killed 3 days later.

" p<0.05 vs control group

10.04 U/mg protein® 2 #2J3}Al(p<0.05) & HA
BHEE Jehiled), Group B} C Aole] frolgh &
2BAE Aol gdglei(Table 5, Fig. 3).

2 &

Paraquaty= DT-diaphorase o] 2}3}j paraquat radical®
B, Ak} &4 sk superoxided 34 sholg
F-¢ll, superoxide A2 paraquat2] Zzhg.of w2 F g
T 89leg dejA Yedl'™, paraquat radicals:-
H,0:9} 2+8-3}o] hydroxyl radicalsS JAJsias A%
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Glucose 6-phosphate dehydrogenase(G6PDH)+ glu-
tathione reductase o} 2]3A] deoji]i= glutathione 3+
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L catalase$} glutathione peroxidaseol o]s) A=
2, SOD, catalase Y glutathione peroxidase AEW
o W45l superoxide radicals Ao} £33 8L 3}
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glutathione peroxidase@4do} B¥ #2985 74E Je}
W=, 53] catalaser} 7H & 5484 g4E el
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catalase®} glutathione peroxidase@4Jo] paraquatths
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seol AE $£440) 371 & Aoz Az

Paraquat ] 2|3t S4Jo] aminotriazole2] H3{ Foi=
& 1S o 5 g4, o213 23 aminotria-
zole B0l B catalase@Ale] <iAlo] €8l Azt APzts
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AAE 2 A2y #8547} F7Veke] paraquatel] 2
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A © Paraquaty FH$] AZAZA de A
sia glev, 54 xgAel F5 FAE Yot
B3] delde 284 194 WRSTE dwlE
dl, ol9] Ao Aiferle WA} glen ofxl 2
Asbaba 7)Ao) wiaka}a] o). paraquatel] 9§ AbA:
#7771 glutathione®] W 3le} G6PDH, SOD,
catalase Y glutathione peroxidase$-2] £ FAje] W
si7} 44 Aog AzEn, 53] catalaser} ol ol
& Aoz AztEielxlc)
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T4 4722 o] sz glutathione S,
G6PDH, SOD, catalase 3l glutathione peroxidase&4
£8 2439 wagd,

#3} : Paraquat$} aminotriazole ¥ Sojge] AZ
&9| paraquat¥olF Rl ¥x8] zhas}el, paraquat
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¥ glutathione#e] W3l= ¢lglc}. Paraquat$od s |
SOD, catalase ¥ glutathione peroxidase3Ado] 25 &
23t ZAE Vel o), 3] catalaser) 7P 2 B4
4 7H4E Jehion, paraquat®} aminotriazole ¥
FoJ ol A= catalases} glutathione peroxidase @43 o]
paraquat 5ol F o] wisle) foj¥ EARAPLE
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HE : ParaquatF-oJA] catalase@Ado] H-2lshA] 74
HE Ho8 Bo} paraquatE4)o) catalase @3zt WA
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8 72t 34 Jehh glutathione o] W3l gl
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%7 % 9 glutathione 32 Wizl o]3 dgkncle
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i Zloz Az
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