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Abstract -

Objectives : Paraquat, an oxygen radical-generating agent, is a highly toxic compound for humans and animals. This
study was examined the effect of combined treatment of melatonin and Trolox™(water-soluble analogue of «
-tocopherol) in lipid peroxidation and mortality after paraquat intoxication in rats. Methods . Paraquat(20mg/kg) was
In jBCtEd 1.p. Into Spraque-Dawely rats. After the admmlstratwn of paraquat, rats were treated with melatonin(10meg/kg),
Trolox “(100mg/kg), combined melatonin and Trolox™. All rats were killed by decapitation 24hours after paraquat
administration and then examined the concentration of malonaldehye and 4-hydroxyalkenal (MDA + 4-HAE) as
indices of lhipid peroxidation 1n rat lung and liver, In a survival study, continous i.p. intusion of melatonin
(50mg/kg/day) for 14 days using Alzet" Osmotic pump (2ML2) and Trolox™ (100mg/kg/day) was injected 1.p. after
paraquat (20mg/kg) poisoning into rats for 14days. Rﬁsults Paraquat alone increased MDA + 4-HAE levels in lung,
with this increase being reduced by melatonin and Trolox™ _and also combined treatment with melatonin and Trolox ™
completely reversed this effect. Paraquat at 20mg/kg did not induced any significant change in hver lipid peroxidation.
In a result of survival analysis, percent survival was 100 % (8/8, control}, O % (0/8, paraquat only), 625 % (5/8,
paraquat + melatonin), 37.5 % (3/8, paraquat + Trolox* ) 75.0 % (6/8, paraquat + melatonin + Trolox ™) at 14 days
after paraquat intoxication,

Conclusions : These results indicate that melatonin and Trolox™ protect hp:d peroxidation and increase survival time
in paraquat intoxicated rats. Combined treatment with melatonin and Trolox™ seems to have more survival benefit than

single agent treatment in paraquat intoxication.
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1}, Chemical

paraquat (purity 98%, CAS 1910-42-5)2} melatonin (CAS
73-31-4)-& Sigma Chemical Co. (St. Louis, Mo, USA)¢]
AEL AN, Trolox (purity 98%, water-soluble
analogue of  @-tocopherol, CAS 53183-07-01)<
CALBIOCHEM® oM 2lsle] AMg-sld o o]9)e]
AFo] ARRSI= BEE Aok Sigma Chemical Co (St.
Louis, Mo, USA)E ARR-3}9ch.
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o zF F71e] AEE 2o Breslow test (Generalized
Wilcoxon test) 2 H| W3\t o)W o] 0052 8}

At

V. a+43%

. #He} 7+ 239 A E

Paraquat 5] 24A17F 3ol AF EFE FE82 SAM
Zl o 7k #HE AHE38 Malonaldehye +4-
hydroxyalkenal (MDA + 4-HAE)%] &2 &A 3t X2
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1.82+0.73 nmol/mg proteine.= R 1411062
nmol/mg proteinel] B3] FEAZFHOZ FsHAl FU}
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°© 2 Fol3HA HEYHP<0.03). §H PQ+MT+TL Fo
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Fig 1. Effects of melatonin(50mg/kg/day X 14days), Trolox
#(100mg/kg/day X 14days) and combination treatment with
melatonin and Trolox" on the survival of Sprague-Dawley
rats after poisoning with paraquat.

Table 1. Effect of melatonin(10mg/kg), Troloxf“'(IOOmg_/kg)
and combination treatment with melatonin and Trolox" on
paraquat(20mg/kg) induced lipid peroxidation in lung and
liver of Spraque-Dawley rats

Malonaldehye +4-hydroxyalkenals concentration{nmol/mg protein)
Lung Liver
Mean + SD Mean £ SD

Control .41 £0.62 0.831+0.14
‘Paraquat 1.824+0.73" 0.71£0.17
Paraquat + melatonin 1.484£0.25" (0.84+0.23
Paraquat + Trolox® 1.53+0.68" 0.86£0.21

Paraquat + melatonin + Trolox" 121203177 08240.17

Lipidd peroxidation 1is represented by Malonaldehye
+4-hydroxyalkenals concentrations.

Significantly different from control : P < 0.05, P < 0.01.
Significantly different from Paraquat : 'p < 0.03, Tp <
0.01.

HEEE 1497H2) 100%(8/8) BE3}FAL, PQ F9 &
3ute] 100% AFE38Ith PQHMT FoF2 8vke] £ 5
npE] 7} MESA 62.5%2 HELEE EYA, PQ+HTL &
o2 3ute]rt AAEStS  37.5%, PQHMTHTL FH22
ovte] 7} AEStA 75%2] AEES BT PO+TL F
o B3] PO+MT+TL FAEL FAZLE f2|3HA

A E=-go| FUATHP<0.01).
144 7F 2} Fo AEAIZFE Table 2.9} 22t}

Table 2. Effects of melatonin(50mg/kg/day X 1lddays),
Trolox™ (100mg/kg/day X  l14days) and combination
treatment with melatonin and Trolox™ on the survival times
of Spraque-Dawley rats after poisoning with paraquat.

——f e M AT

Survival times(days)

Mean = SD
Control * 14000
Paraquat 6.0x2.7
Paraquat + melatonin 11.0£4.6
Paraquat + Trolox : 00144
Paraquat + melatonin + Trolox : 11.1 %55
Total 10.2x456

il — e e I — i o N

Significant differences by Mann-Whitney U test or
Kruskal-Wallis test

AA Hag A2UL 102 + 46Y, dE2FL 14Y, PO
EAF 60 + 27Y, PO+tMT ESZ 110 *+ 469,
PQ+TL £+ 90 + 449, PQ+MTHTL 4+ 111 &
534 E FALEAT PQ FofFoll B3l PQ+MT T,
PQ+TL ¥oF, PO+MT+TL o F BF Ha AE A
& ARt FAH FoldE 81U PQIMT T4 &,
PQ+TL ¥ PO+MT+TL Fot 7ol Ha AE
AZHE FAAHCE /o xfojE Ho|R] &UT

V.22 F

Paraquate] =4 2802 AZg S5 dod|l= AL
2 AR AR oA T M E EAAE dod= 71-E o
ZA71A A3 ol EA F3 Yok g AFAEL
paraquat®] AF3}-39l ¥k2-9] A2 ArA -2l 7|7F WA
Eo] Aba2)7] ZpA| o Al Ee}t X2 o) 4HEEE Q13 X
Zlo] &4bo] dojdties 7HdH FAE HFLE M
urol RjFel AHglol] o] AT B QY
g} 449

.2} paraquatdl] =E5E 45 #H, 7F 2] microsome
ANA A A A7t FrbE e AoE HAEIT Y A
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vitamin E€] paraquat EA4L B33 7142 23}
G| T StEtAl 544 TEA D A 4HEE st
U superoxide anion®} A& WSt =48 e
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v} R]ﬁ—f’ﬁfq AR iﬁﬁ AA FE9f Vitamin E
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1. o9t =84 ¥egly] ECl 5,
vitamin E9} 348 a37F St AR KBl
o) T} 313 -
AF Aol oshE WME dideE Foshe
melatonin 55 €8st &g #Hf el X FHALL
5l Fof 8F= paraquat”} 40mg/kg o)A of) 7kel x|z
A8 EolF o I % melatoning FoHZ2 A& 3
Ahe dolde Aog BauHz Yok
2 Ape)sE Melchirorri 0] paraquat 20mg/kgE:
Boh 2 Fo3}7] 30820l melatonin 10mg/kgE 5
5t o)& 1)) 6A)7F wlt) 244 7bEot B dte] =33 T
&} 7+e) AAIIZE Ao}t FAR 23S Bth o)
= melatonin®©] paraquat £ 2 AT HFLA] ALE
AABIAY ©o]F HAIsIR 7] WER] AeE AZtHETh
Trolox* & Foi g Aol FoA araquatﬂ] ol& =
A JF melatonin 2.
o= 237F HY+=H o]= Pieri %—50) o] peroxyl radical
={(oxygen radical

absorbing capacity, OARC@M) o = Trolox, vitamin C,
GSH, melatonins Atjd o 2 vjwslk 33 72h2F 10 1.12:
0.68: 2042 melatonin® A ZIJLHEE WE= 5E o

B Sa7} QAN Ao nAE B

Trolox®*®eh 28] A% 2 Ao Byd Ya3) v
AFNE BHT ¥BYk olygl melatonindt Troloxg &Y
243t Ax 038 YRFETG B2 AZIAIEE
|31 paraquat &= FAFHY 723
o A AASE Bl A0 F Hol &7 paraquat &
%02 913} paraquat radical I WHA) AbAol 9% &4}
= AFGEE HAFUH

B Ao A] paraquat 20mg/kgE A X|3F WA L] AEE
2 melatoning E7H] 9% Eo 4 2 osmotic

pump< AP 3 792t paraquat 9 & 308 573

2 Trolox” 100mg/kgFold o] F 14 1312 1497 &

P B2 Jehd BELE Asbeck 570) B A
A o] deferrosamine W E4(50me/ke/24h) = ZAFSE
149 A= 50%(3/6) 2T} melatonin E73U] G “?"04
7} 2o AEL S BT o= dgltEde] d&Fe]
= EodAdRglE deferrosamine &5 Q] WYE B B}
gHAks) a7t Hold grlsle AeE B 9 3
E5F ALH 2] deferrosamine 78 =% (100mg/kg/24h) 9]
144 AE-E 66.7%(4/6) .t} melatoninat Trolox 3 HF

o o] AE-G-0o] 75%(6/8) L. 2 ol melatonin Trolox =
A7} paraquat 50 A E5H 37 O ST
& 7 Urh

84 BEl EQ1 Trolox* & @&
#2450} paraquat$o] 297
Z dd 100mg/kgdl vitamin E 5o 7497k AES
33%(8/24) .t} paraquat £ 308 THE E7HZE 1Y
EA5GLoE o T& 37.5%(3/8) AEEL R
vitamin E¢] §5E I A2 BF A E RS A
7] o _'l- f-~ 011;]_

o) paraquat T A #YL] HFZ FTHo
toxicokinetics®] modification®. B2 S3E ZHAAFZI AL
AAE EZIA7171 H8iA 7Sl Ll &akakAl e
B3 57t ¢ gL S AAEE Ao

=

119,

VL 2 &

ol TEHE FEo WusA AR Sde
superoxide anion, hydrogen peroxide, hydroxyl radical®l
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Al st Aot E A+ A3 melatoninah Trolox™ €
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