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1. Introduction

Paraquat(PQ)= A& F&4 AFF MEI W AAALHHS Agge =z AxzLe
e s FFeg A doiM el AALFe] dmg/kgo 2 wlmA FX4o] 723 ek
iz g2l=

A e AFZ nhd A9 HAZF, oAEE, YL AR ARA ArFolNe o
272 FAdTd TFZHL doHA ApgsiA " PQ«] Az FUL type I, type 11
alveolar cellell ¢]3t active transportel 71038lH ol PQ=Z A2 BAG Hol T
FTEE EAStE 9ol Aok o

PQ9 #HEA 7]de 2= NADPH Cyt Puso reductasedl €13+ PQel 4tsl @33 o) A
874 =] superoxide anion (0;)°] siAZetel BEZaA A i AN2AL TASY lipd
peroxide® A4¥ch= AZ HUWY alveolar macrophage® HE £8E neutrophil
chemotactic factoroll &t neutrophil R YT SRl 2 Yolate Aol Yury
L2 WolsdR| 1 9tk :
PQEAZAZR EFoz Z7ldE Fuller's earth suspension, @€, bentonite S A
FrAstd wdE2AA7 AgEz Joen oSErE FEFAQ  glucocorticoid,
D-propranolol &°l 7}¢ ®eol ol&=m® &4stAd vitC, vitE, SOD(superoxide
dismutase) §°] AFHAR T U}

19959 o] F PQ7F #HZ fd=le FAAA putrescine® 2L amine3}FE9] receptor
& ol&3thes Hell 2tsle spermine, spermidine 9 polyaminedFEH oxygen
radical’§ 4 @A 2 NADPH Cyt Pui reductase inhibitor, xanthine oxidase inhibitor
L FoMe FLAA EHo R sugar sulfateA A, polyvinyl sulfate®F7} 7 AP 2
=3

azy o7 E QoA paraquatB P& oA e AEr] A AnYo g ALE
g £ Ae FEL Y9 Adoln 2 Ao 2 A paraquatel A%, 7, A=A A
B4 parameter’} SPHA gkt A AR AMEHY GEEL FE gAY =
Asts itsl JRL2A AY g 23, FUidA Zag §o02 184FE RYI9E
A #Hz2 7te gol A9 glem SODY ZL radical scavengeridE ¥r717 @A
ZAHE AU 7 gEold,

ot paraquat 54 B @& A ZF Frle AeH parameters 4 &Y}
3 78 gAEE (oxyen radicald A% —% 7EAm AW A& =7 = HE R Al
A O EE S e EAL NgEte Aol 54 A@A ke AEde] @
o} A
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Fig 1. Proposed mechanism of PQ toxicity.
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2. Paraquat A W# parameter 7424

Paraquat 4 W3# parameterB2A BYA3EY AR, ZAFE H4EA, collagen,
MDA AA4%& HESIAUH.

D Y A3y A

dRAsE AR2A ERRREY GOT, GPT, A=A EQ BUN, creatinine, %32
&4 A HE Q] alkaline phosphatase(ALP), #4389l malon dialdehyde(MDA)%& =% 3}
s 1=

I Az EAHAED GOT, GPTE AAA o), AEAHXFEQ BUNS A el 2uf,
creatinine2 4|2 ZF7}E0o8 MDAE 5 &71e X8 Jebyoh

ALPEAR oF 50%9 §A4F717F 2ot

olE JAEL AIHE ¢dlded FAAEH F94ol AF=HULn 2 PQEA
TEARZ A9 9ol zZhe= Aoz AR EHUL

2) 27 A3 AR

@ Malon dialdehyde(MDA) A4 &

PQY Fd EA7|AF9 7l radicalB Aol ¥ 2FAELonR AAFAASE F
FAHEL MDARAGZRE =3 (T, H)dlA SAHATH

HzZ Aol MDARAZFE PQFATol BaZd vlg 3t FrkeiA e 23 Fd
M= 23 Frhste A8 B

ol ZAF MDA A4%1 ¥F MDAHTY FA BA4L Fato] 2 &AL 84 3
ool gote A& I A ‘

@ Glucose-6-phosphate(G-6-Pase) &4

G-6-Pase &4& MDAV} AA=HE FAlr MDARART A3l o xLe B4
A7t veldele 2ad o ¥, 7 235 848 FHsYh

7h #2329 G-6-Pase@ A ATl vidl 10% AT FAstd MDABAT RAMR
73%-& Vel

@ Alkaline phosphatase(ALP) 43

EFE ALP 84F7E ¥, 2tz &40 bE 233 ddez Az ¥, 1123
o ALP ¥4& Bken 3, #z23 4F o 50%9 Fart vehdd #Ag £ AN
1=
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& Collagen A

PQA) €3 =S JFAAJ] fibrosisol 3 TFEA 2 Algolmz FHzzAZ
collagen¥& hydroxyproline# 2 2 ZAsIPon FAZ Hl&) 30% = 275 A
€ & F AN

ol& ZIAR H¥E paraquat:E SD ratol] 7%, A%, HEALS $usie €9 Az
HAA = AR sGOT, sGPTA] A4, AFEA AXT BUN, creatininex) ¢
e E 2AHEY AR ALP, MDAR Y] 348 QeSS AU 5 Uk 23
TME 2 2 Hx2AF MDAFY F7}, G-6-Pase 49 AsE ALP ¥4¢ A3 &
HZHF collagenFe F7H7 Uelsinl B3] ¥dZ MDA 2 2233 ALP 84| PQ
T2 MR ugsA wstgeng 27 PQ F4 FE5A parameter®2X¢Y £ X
7F doha AR

3. AAEE FH SAZELA Mg

PQel 93 #, tx3 A E Aol e xFEA] WA 2AF A GHER,
E4ag4e e zHdthe 7HHsol G35 S JHAE "M QA 78 £ U=
gallic acid®t I ester3tBES HH o2 494 AT E =43ty B}
Esters} %8 2 A= methyl, ethyl, propyl, butyl, octyl, dodecyl gallate® A}&8tgow
ol Bag Flel BE X84 FU AT U AL EHZ 02 H gallate
A o] ikl se] I E&EV ARE Bux golY)

I A% gallic acid ¥ 2 FEAEL in vitrodA B4 H, 8| EAH A AFA3) ST
et ZFE garsl 82 Jehden octyl gallate % dodecyl gallates NADPH
Cyt Puo reductase. activitydl] 98-8 nj2)A] ke v @ paraquat E4 ARA=A g
2 2t In vivool ME paraquat® FE® ¥H A ARAEL AARZ B4
e ZA¥E JEiAdoh. =% A3 alkaline phosphatase @49 3= @ Hzzz
collagen B4& Alste ZAEE& veEhlo] paraquat 4 ARAZAY H5He By
1= '

ololol = HAGFAEAQ B -carotene, aloesin, taurine®] PQ EA oA 5o A
¥l 9l ™ taurined} alcesino] T¥o] 4L Q) g

4. F%9 Ay

PQ= A4 Ee A52 vkl §x471 Hdd gdstd Q4R es 87 ol ol

7be cases =E7 o] wEE T2 APEo] 2o Hofoz HEHE Ausi

Aol o AlF% Ao}

meka], AUoA QA7 gzl
A &

ZH4-& UEeElES AAY SOD, catalase, GSH
peroxidase$} Z-& A3} A A L =

AIHEE Fode =¥



W] FQ3H MEoA AAF FFE olfdx PQ tiAl Ao #Hsl= NADPH Cyt
Py reductase@ AL ZAHSAY dSH o 02 ddM T ABAHEE AT + ¢
T FES FoHE AR AR ool & Aoint

‘Table 1. Effects of gallic acid and its derivatives on biochemical prarmeters in serum
of PQ treated rats.

Fig 2. Effect of gallic acid and its derivatives on hei)atic ALP activity in PQ treated
SD rats.

Fig 3. Effect of gallic acid and its derivatives on pulmonary ALP activity in PQ
treated SD rats.

Fig 4. Lung hydroxyproline contents of SD rats treated with PQ and Gallates.

Fig 5. Inhibitory effect of gallic acid and its derivatives on lipid peroxidacion induced
by PQ and lung microsmal fraction.
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Fig 2. Effect of gallic acid & its derivatives on hepatic
ALP activity in PQ treated SD rats.
Each value is MeantS.E of data from 5 rats.
Significant difference between PQ and gallate
treated group.(* P<0.05 ** P<0.01)

- 43 -



10

ALP activity(mU/mg protein)
N
(@]

(&)}

Normal PQ

Fig 3. Effect of gallic acid & its derivatives on pulmonary
ALP activity in PQ treated SD rats.
Each value is Mean+S.E of data from 5 rats.
Significant difference between PQ and gallate
treated group.(* P<0.05 * P<0.01)
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Fig 4. Lung hydroxyproline contents of SD rats treated
with PQ & Gallate.
Each value is MeantS.E
Rats received i.p injection of PQ(25mg/kg/day)
and gallate(2mole folds of PQ) for 3 days.
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Fig 5.

GA MG EG PG BG OG DG
Gallate(20uM)

Inhibitory effect of gallic acid & its derivatives
on lipid peroxidation induced by PQ & lung
microsomal fraction.

Concentration of each compound is 20uM.
GA : Gallic acid ‘MG : Methyl gallate
EG : Ethyl gallate PG : Propyl gallate
BG : Butyl gallate OG : Octyl gallate

DG : Dodecyl gallate
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