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R09F : Paraquate] HEEAS dolrr] $dte] NIH 3T3 HH-ZA ¥ A3 & MIT NR EMHE
olgate] MELHAFE FA81, paraquatd] MEZEA g 3-MCe SAHAZAEAE Potrr] 9std
Spraque DawleyA 57 Aol paraquat ©%= % paraquat®} 3-MC ¥-4%¢ ¥ g=o| #HE AAzon
ANFsted B&AsEA T Paraquate] NIH 3T3 A2 A X theh MITsS 1668.97 uM, NRsp2 1030.25 pM2
2HE 5 o] Borenfreund9} Puemer(1984)2] SA @A 7|Ed o3tH A 54 Edol9r}. Paraquat ©% %
T2 H&E @AM SANARH ¥ EAZR o A1 571 F71et7] Alete] 24X A= 58
Holl ojz2glon, HEAte] FAdME SHAXLI G Frlstdnh £8 ) 2SS M 9l
A el dab, dAE R Ogd Wy o] vy AAHUS, BATARTE FHEA] T I
Well HZZEXAAEIL F7h87] Al &sled 96’\]7}7“11"“*“ o] HEZZEAAE7 FFE AT Verhoeff ol
iron hematoxylin @44 % paraquat &% Fof 3 24X A A7 718 A5 3, 2R3
w438 7, w3 yolet HE FW(alveolar pore) 7+Ael A Fo] BAHT. M, paraquats}
3MC W &Fo|TL 2 paraquat &% Fof Fof Hate] W7} oFatA BEEHUE, Bé% 04 T 33
Helle TEFof A 4N frAstd oy il 3155 BAEH ol A3 571 Frtsto
AN DA = 2T T2 A fFAleAT. E3 H 225S YT dE 7&@ 23} Q) ut ol A
% paraquat C% Fol oA BAw Wbyl 7o) e R gkgkth. Verhoeffo] iron hematoxylin "“01]
M= WEF F U s LdAdfFe] TE Fo] ol Hlste] A 7“‘0} i HES} HE

Wolk T a FASA T (2002 59 269 <, 2002 69 24 ).
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Key words : NIH 3T3 fibroblast, paraquat, 3-methylcholanthrene (3-MC), NR assay, iron hematoxylin
stain of Verhoeff.

N B Exde clara AXEY  oyx] o4 (energy-
dependant) tjo}ql o]z I A(diamine transport

Paraquat= bipyridyl Al 484 AdFI2HEFAS process)ol| paraquat’} FAE & 348 Esl=d, o
LA (quaternary ammonium derivatives) 2 A HZA 3o Z#g paraquat7} 27} 9Fo]&(cation)S 2|
ANzAZ 98 AAEEDT Qo #Y Hi} Fgado k7] 9)ake] HApaka(molecular oxygen)s} A4
2 Aol sleh 19661 S50l 2% paraquats g o2 WAV #akskSo]&(superoxide anion)E
°f Az Ha S paraquate bR (free Fglol AAslE AbAaAR7(free radical)ol] 9] 3F
radical)?] A7 AP upaksllipid peroxidation) S NADPH <9J&4 A xAesHNADPH-dependant one
FTHkake AlA o] &7 Z(xenobiotics pathway)E £} electron reduction)& ¢)n] 3t} Paraquati pentose
of %4 fidrh(Situnayake 5, 1987). phosphate pathwayZ w27 243ska #HofA =|q

AAoles &R e TFYIANEY 5F7)=A aMfatty acid)e] S dAste] E3F UATjol=
*ol 2k 2 7} (mixed disulphide)e] FZE& W=7 ZF/A7|2&
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Paraquate] M| L5413 872 H oA 3-Methylcholanthrene] %4737t & %) 97

A3 oA NADPHE 7342 Z1tHSmith, 1987). = ZEA7IEAC AR Ee A BRI
Paraquati= polyamineo|t} diamined X E]x{o= STEA AL Aol Bt Ao YA Uk
Fsle AT TEFAU A E(alveolar  epithelial (Leeson %, 1988).
cellyo  e}afe] gL 53 of(the Toronto Lung HE @A FuRBoz H7o) o 200
Transplant Group, 1985) #|¢] A-f3H(lung fibrosis) umols WA} zro] & wWol] FelgE Fe ¥
2 BErtrew dovh x3 HRFAUFH F TEE olfa Utk HES o] HIE Apold= ¥
s &(plasma concentration)el] wteh ¢, A 9 XAl FAC] QlaL, o] FAL THAFS ohulid
NAZTEA L Ads do7)7|x FrHSmith, 1987). 2 o]2old wHEe HolE FIY 4 e
Paraquatoﬂ 29 #x9 A$ d=A(antidote)7} Takahashi 5(1994) paraquatE 553 3ajol 4] 9
7] wZel AAHer 28BFTE TRATIAY %9 Yol& A% A¥ Hx 9 Hole 79 WA
ﬁ—rlﬂ TE 4R & Fo AAEEE dA gt 2 ussirh
A7le WH-S olfdte X F g (Meredithel Vale, 3-Methylcholanthrene(3-MC)-& EFEENA
1987). AE4 # &4 paraquatg] X 93t monooxygenase2| FAWIE FEdhs 4 FEA
B3] At 29 ol AEste Y T8 A 24 AFGME MO FHH 02 mo nooxygenase
e FFH H(respiratory fallure) |th(Vale %, o] @& zAstu(Nebert 5, 1978), LH5ENME
1987). polycyclic aromatic hydrocarbons (PAH)& #=%
e A E(type 1 cel) B ¥ A E(squa- 4 9l¥ Yalhulhd (hemoprotein) 2
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mous alveolar cells)g}1% 3}o), HETEUS S Statham 5(1978)& PAHE ol w=&A7|W

Aol Wl e MTojth Ywt¥om 3FAFA moncoxygenasedl AL ALANL wRE

7t HEFEWS 97%E TAsH L TAYATE cytochrome P450 FAAS] 4= AT B

UriA 3%2 xAskn ok EAYAEY FAE a3t

W okol Wz 25 nmAEY WE 9o, AR ololl XA paraquat?t M E WA= AES

MAoR PAFU BE BAYERG] ol AWAE A dopmy] ¢feted MIT AW NR(neutral

of osf Wl e AE #RY £ vk R 37 red)FA Y& o] &3t MIT, NR F3=8 433

o] TAE Foly| 98l TABFA, A¥FAUW 3T, A 2Ho] BhP paraquate] HAH ol i

Mg, nEZTeols & A¥AV|FHE @ FuE  3MCe R4 AHEHE dotrr] fste] A=l

of &of Qlal yejA] thF-Eel Az del= A £A) paraquatg T E 3-MCee] WEFo ¥ FAA

SR oFe  AEARRE ¥HAE oR AxHS BEs

(pinocytotic vesicle)7} 5317 EA)8, o] &L A

w84 A (surfactant) ] A (turnover) 9 95 Z5E] Mz 9 ghy

FoE AL JAFH LFdE] AACN F8F 4T

& dte Ao FHEY RE SFAYAEYE & INELR= W

Aol F7|2 A g HE W FHer Fel 59 Paraquat(1,1’-dimethyl-4,4’bipyridinium
L WA s e Hak(desmosome)o] e

dichloride, $%: 99%)x Kanto Chemical Co.(Japan)
o REAES AHgEATE MTT NRA Fol| A48

=

%

of gt EEATME T gure Fa)
O~ o
T 1

ke =S Ha AL AR Agshs Ao Al "—!C% Sigma Chemical Co.(US.A)lA FY&t5ia,
ol gazadsel Aol #oste MEILE 29

Moo ALE3H Eagle's minmum essential

Hd
]}4 ry 02'\4 PR AL

AsE(type 11 cell)#h 257152 clara A|E<] ﬂ 4 medium(EMEM), fetal bovine serum(FBS) penicillin
WA SRHEFT A UL ALNOy) 7kt G, streptomycin, % fungizone 5 Gibco Chemical
ol FAY FA=Hol A Soen *ﬂf—ﬁv‘i’— o] Co(USA)AES] GRFS, 718 Aok EFAorS
FA¥0] TRAER WEEoRM HEE BA Felatel  AEe %g } th. CO; incubatori
Ao SeAA Sl B, 1992). Clara ME Shellab  Co. (USA)AEL, well multi-dishet
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microplate reader(Molecular Devices)= Nunclon Co.
(USAMAES, T894 Olympus Co.(inverted
microscope, Japan)#E2 A3l m MTT9 NRA
&> ELISA reader(Spectra Max 2500, US.A)E A}&-

24 Az AESHE AFer] Aste] dsguist
o o) Fehet s WAl A B9 2 NIH 313 A
¥(mouse skin fibroblast)E Wj%E&7](25 cm’ flask,
Nurc)ol] A stock culturedt 3 3~43] Ao w|eksia
AREstaT MEuiddle EMEMe] 10% FBS$:
penicillin G(25 unit/mé), streptomycin(25 pg/me) %
fungizone(25 pg/ml)$ Wol ZASHEE, ATZE &
T 37C, 4% 95%, eAtA 55 5%2 24" g
£7)(CO; incubator)tfoli A wjslg on wjoale 3
Uiy wEstAek. AES 3 AT RHI9Le 14
B Fek flaske] MEE 025% trypsino® A3}
Turkd H7AN7E o) &8 AE 47 20x10°
cell/me7} H2& eI, o] AT R{dL AX
144 well multi-dishol] welld 2 mg¥® EF35}a] u)

Fetdh

—

MTTA FEA4

Mosmann®] =(1983)e] 2]3ted, 7 wello] 4x10*
cells W3 4N WY F A=HD YS& o2
47 4e F B BAFRESE FEu(10?
mg/ml~10° mg/m)z H7hE Wil 48xI7H
e ¥, 24 99 ZAS MIT(Sigma) 50 pg/me
7t 23 GRS welld 1 med Yol 3X37F mj R
sk g F A e Wga, dimethylsulfoxide
(DMSO)E 2 mt/well®d] o] 537t H& wx)3}o]

o N

=« 6
MIT formazang £33 %, P BP3T7)
ELISA reader(Spectra Max 250, US.A)2 MTT9 %

g FYstel vaTH WL 2T,
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Borenfreund®} Puerner?] wWy(1984)o ol&te] A
EE ujksr] & 20x10° cell/meo] HEZ 24 well
multi-dishol] ZF38ke] 24A1E WY F, Al wg
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#e]3l phosphate buffered saline(PBS)o.2 2~3
M H3te] 1% formaldehyde - 1% CaCLE o A2
of Wxste] 3AZHESE AU FHHE NRS
f=3lgvt. &% NRe F#EE ELISA reader
(550 mm)= F7dste] T ulnl 2AMSES

IG5 24

Paraquat®} ICsp& wWj%ZE<! NIH 3T3 A FRAlZ
7} wellef] 1, 25, 50 2 100 pM FX9] paraquat
£ H7bste] 48417k wigg & MTITe} NRE& A &3}
of Z}zoll dig 50% JAFE ICos 2432
FY 5, 191)el g8 A=At

1o

AX LY A& Un vivo)
A3E L 43 & WA
2 A3 AHEE HA¥EFES gdHFgsEAE

(FEEA)NA HA ALSE 4FH 9 P F FAV

80 ~100 g¥ SPF albino X (571 Spraque Dawley

AE et AFH 2oz 2370 &M &

AF 180~200 g9 A=rmkE MEste] FASGT

2ol & working solution® 2 AM4¥ DMSO %

o3 F, com oil F¢] F3} DMSO+corn oil ZFoF

o7 Uyt H¥Te paraquat LDy Ko,

3-MC %o 3} paraquat LDx+3-MC HE&Foqro 2
ok 4 AET 2 A= 8ufElE wjAste A

NHo2(05, 1,3 6 12, 24, 48 L 9 hr) 2A13Y

1, zt YL 3E o F£Y3IYrk ParaquatThe

Mg AT A ReEs FA AAT F

AEE Aewhs AFd AMEsgl, A4 =4

25 21T, §% 5~60%, B AFZ

al

ohs Z4zd 1217 2489

ot

lo} =20 =
FET

Paraquat¥= LD»(250 mg/kg)E dimethylsulfoxide
(DMSO) 0.5 mldl, 3-MC(60 mg/kg)= com oil 05



Paraquat®] A543}

#F 9] #HellA] 3-Methylcholanthrene] %4747 &3} 99

Table 1. The cytotoxicity of paraquat in NIH 3T3 cells by MTT assay and NR assay

Group MTT assay NR assay
Con.(uM) MeanzS.D. (% of control) Mean+S.D. (% of control)
Control 4.15+0.00 (100) 3.87+0.06 (100)
1 415+0.00 (100) 3.85+0.00 (99.6)
25 4.13+0.00 (99.4) 3.78+0.02 (97.8)
50 4.10+0.00 (98.6) 3.72+0.03 (96.3)
100 4.03+0.11 (97.0) 3.68+0.02 (95.1)
1Cs 1668.97 WM 1030.85 uM

mlo] Z-2t §3)417] working solutiond Fojx ] =
Akl AHEE3e}. Paraquat ¥ 3MC ©% T3
& AR 7R 05 mle] AFEAS AFFE F

MR 13 AFFEY d9a, 2F Foie
paraquat Fof 308 % F71H oz 3MCE 13) Fof

stk FAE dizwelE working solution© & A}
48 DMSO¢ com oilsh 224 ¢= m:= DMSO+
corn oil ZFOT 05 mAL AT Sojahel

]:I:l

A%
N

m&

Fol & 7} 97 $ES AAFHoR
05 1, 3,6, 12, 24, 48 2 96 hr) A3} etherz
A T RE FHS drjsle HE AHad
A 4~5 mme] FAZ 2z} 4T 10% NBF(neutral
buffered formalin) 23 o] 484)7F 714 3 &
o AR AT FAT 24 R A%

0 2 50, 60, 70, 80, 90, 95 2 100%<) HELd=Z &
ofof| ape| & o] S F xylened AR 5
H4E 1A parafilmel] waxg 49 EES U5
ok zojE 232 microtome(5 Y LeitzADE ©]& 6
e FAZ AE2 thE gelatine] o] ¢l 40~43
T g5z 18 % didez WA 60T A4
71l A AzAIZ Z2A AL hematoxylin-eosin® A
7} Verhoeff?] iron hematoxylin @48 A #ate] 3
&3 1] 7 (Olympus Co. Japan) .2 #2351t}
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Paraquat®] %43} paraquatdl] th3+ 3-MCe] Z4
BREIE HEsy] 98t paraquate] FFE Bol
s 2 A TFATIBA, FLAS

g % nF

MTT 2 NR SAME0 Qg MESA
NIH 3T3 5420l A|%A| paraquatE o8 &
(1, 25,50 2 100 pM)Z A& F MIT F3=¢}

NR %% g ZAsha dxre FREE 100%=
é}o# FHEE v Aed 23,

o w#Hst FAdHFoH MITsoe

1668.97 uMo]3l o1, NRsp2 1030.85 pM=Z A&
¥ 1). o= Borenfreund$} Puemer(1984)2] AL %

A WA7Eel o AsA 242 BAEHAY.

M LY &&Gn vivo) 21} ,

FeARl  3MC7E AzA
paraquat®] 54& AAAIZ F dE BEHAVIE &
ol® 7] ¢35t Spraque DawleyA] SPF albino #=9
paraquat @5 % paraquat®} 3-MCE HEFA3 &
ANHoR dH(lung) e ZZEste] 2HBEE WEO
AEudor #FEe oo e AHE AU
o}

Monooxygenase 2|

2 B

Z 04 7] B A (terminal  bronchiole, TB)oll= HXE Y
wadael #7172 RuHEQ] 2 M ¥(clara
cel, COE #ZZ 5 AN, TFAH7HA (res-
piratory bronchiole, RB)oIA = AR et Fat
Bt Z7F v #EEden, ¥ ¥ FHalveolar duct,
AD)o] e MRt de E549 A Z(pneumo-
nocyte type 1, P)7} S JoHALR 1), HxE ¢
23t AR EA LY SFTEIAER %EW}OC] AL,
A afdos FETAE7 25ET2E 2 U™}
om(ARzl 2), HEAL] T4 Wl A2 dZdstn A
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Fig. 1. Photomicrograph of control rat lung showed
terminal bronchiole(TB) leading to respira-
tory bronchiole(RB), which devided into al-
veolar duct(AD). Clara cells(CC) showed in
terminal bronchiole abd respiratory bron-
chiole. H & E stain, x200.

Fig. 2. Photomicrograph of control rat lung. The very
rich capillary network lying in interalveolar
septa is seen. The capillaries were conta-
ined erythrocytes(Red). A few were endo-
thelial cell nucleus(arrowhead), type I
cells (arrow) and free alveolar macro-
phages (asterisk). H & E stain, x200.

€ ¥ EAEHdE HEF(arrow)Eo] BAEHIYL,
FA9 A o IHEAIAE(ype O cell,
great alveolar cell, GO)7} #&Eon, HIEIEA
M| Z(alveolar macrophage), AHFEAE 2L H|ghA|E
EX #ZHIHAFRI2). Verhoeff2] iron hematoxylin
Aol M= LA fr(red) 9t & Fr(black)7t = E
I HEE AASL YAJATHAA 3).
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Fig. 3. Photomicrograph of control rat lung. Colla-
gen fiber(red) and elastic fiber(black) showed
in interalveolar septa. Iron hematoxylin
stain of Verhoeff, x200,

Eo] Zuhl7] AFsle] UAZLA = FEAE
olzglon, HIX Alo] FHME SHIZIAYMNEST
7} F7vesHe AFgeled, £EL Je AR
= ZAFHATHALR 4).

¥ 24& 2y gl 4923 Yol d3-,
HAAE 2 ZAANET o] g FFFHJL, ¢
B2doME 54l (germinal center)o] T HEEH
Aok FRAZIBRA G ZFA7EAY AR
s} ATy Wale #EYE 5 Ak BATH
EE HE Afo] A HE Yo HEZZHAET
Z718l7] AAsEe, AR E T HEEEY
AZM7E #2EHAL, 23 v FHEAIA

EGO= #ZHJ WA 6), # EAZEH W] 4
HE $= ZA3E AFo|Ah. Verhoeffe] iron

Fig. 4. Photomicrograph of 24 hrs after paraquat
administration. Erythrocytes were fulled in
alveolar capillary and lymphocytes, eosino-
phils and microphages showed in connec-
tive tissue. H & E stain, x200.



Fig. 5. Photomicrograph of 24 hrs after paraquat
administration. Many erythrocytes showed
in alveolar capillaries of interalveolar septa.
Some Type II cells(arrow) showed in
interalveolar septa. H & E strain, x200.

hematoxylin @ Aol A= 24X 7bA)ol] ZA W37 74

Asgom, RLHFed)Fol FAI FrksH AL

w2 5 den, Hxe Holrt ¥ 011] , AET
M(alveolar pore)?] NA(EE)E WolA YAFAA

S

Fig. 6. Photomicrograph of 96 hrs after paraquat
administration. Many alveolar macrophage
(M) and Type II cells(arrow) showed in-
teralveolar septa or alveolar duct. H & E
strain, x200.

Paraquat®} 3-MC W-&-5-of

Paraquato} 3-MC H-&%Fo] oA paraquat
BE%e) Fuo) wad zAWsh e #2499
v, 3859 & 3= d5Fo] AR Y
2200 SASAAT A H2Ho] o wARD
of A¥ F7F F7heke 8ARMA =
25k A ST E8 A 24e seRn 9

Fig. 7. Photomicrograph of 24 hrs after paraquat
administration. Collagen fiber(red) were
increased in terminal bronchiole, respire-
tory bronchiole and interalveolar septa
and alveoli and alveolar pore were bro-
aden. Iron hematoxylin strain of Verhoeff,
x200.

AgzA 7 dupihAoAE paraquat s Fo
Tl Rw Wl A9 #AEA RYTHAK 8).
Verhoeff] iron hematoxylin & 4ol A %= 244 79|
QAo ol djZTtel Hster WA Hilou
%ol Aokl WM E Aden, el dEo
9] Yol iz FABFATHAR 9).

Paraquat?] MEHAHS AT A A3AEQ
NIH 3T3 AfAFol the paraquat®] MTTse

flr

off L Kl

1668.97 uM©] 1312 NRsp2 1030.85 uMi AEEA
Borenfreund 5& MIT9 NRY S3=E U373
Madtel ATol 54wl AAdE FEE

Fig. 8. Photomicrograph of 24 hrs after paraquat
plus 3MC administration. Bronchiole lymph
follicle, blood vessel and many alveoli
were shown. Morphological changes nearly
were not observed. H & E strain, x200.
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Fig. 9. Photomicrograph of 24 hrs after paraquat
plus 3MC administration. The quantity of
collagen fiber, breath of alveoli and alveolar
pore were more decreased than paraquat
only treated group. Iron hematoxylin strain
of Verhoeff, x200.

MTTw, NRpoZ 3, A% 548 e s:5
MTITs, NRxp o2 2% & MITs, NRspo] 100 uM
ek wE 17X, 100 uM3} 1,000 pMAte]d )
54, 1,000 uM3} 2,000 pMALeld W& A=A,
2500 Mo A Y w8 FEAoE ZAEZ 0 wAy|
=2 AAEITE o] 7]Fo] oshH paraquat®] ICs
Fol  EF 1,000 uM3t 2000 uMAtolel  §lef
paraquaty M54 =dE #HAFT 5 Qv

Paraquat= AFAAMr7]e] A AR iksle] ¢
3te] WS f-9tsla(Situnayake 5, 1987) T %
& F7HAC w54 HEYe] dojue Aow
B HouhSilvas} Saldiva, 1998). ¥ A=
paraquat LD»<%! 250 mg/kgS 200 g 49 FHo|
Folgt A3 3ATAEE #H AR Yol A7)
S7¥at7] A Aete] 24 7bAol e S8 EA o]=2%
on, wALFFE F43 kel HY HHdE
EFEA7)E =484 HstE HEhlIT

Day$} Crapo(1996)= Aol paraquat 45 mg/kg
S Fostd 4842 Woll SEAHAFE(Type 1 A E)
Fof gy WET 7 FA438 Frhgtta st
Fe, 2 AFAAE 24A b0 AgxA ol o
g3 Wy 7 FUM AL AFL F UL
1w, SEA7IBA G HEAL] FH SEFAVAMEF
Bdsly e #HAZS9AE(Type O

b

HEAlo] A3 HE U HEEX

AAEFE 7187 AlFstel 9AIRIA A T
ZxANZ7E ARG AXGdT ] A Bt
= AEE ZHIAVAEY TE7]%9 clara AESQ]
Hl olE AXE oiig A o9 fAe SA4ER
o] Hxo] Eoj7ld HMEEHe] EXHo| TFAIA
¥z HyyE Aoz dEA JoER(MHEol T,
1992) ¥ AFe A= FAF paraquate] Fell o

g Ao Wiyl o =EEe Bue dAsAth
Takahashi 5(1994)& paraquats 53 At A 7
DA A3 HEe Yolv WA &3k
tn ®usgoey, B Ay AnE paraquat £
24Nz e HEe golet HETHY Yo7t Y
ozl A& #HL + YU

Parauqatel] ¢]sted LEHE 74 HEdT A
AHCappelletti 5, 1998)& 4
Ao d7H1 e, paraquate AHsHel st
st sty HEGS doyly] wWiEd FAtsEL
(Cappelletti, 1998; Ilizarov -5, 2001; Tomita =,
2001), We] M43 ©A(Hemmati®} Hicks, 1999;
Eisenman %, 1998), #l9] #atsl A4 ¢ kst
g0 @ A7 Fol olFoA ghriFranek 7,
A x| paraquat SAHHTELR AHEH
Bl %%Oﬂ A monooxygenase?] X
FEAEA paraquate]l 2}8te] AYAHE
= ’\V\Qr @%‘E o2 AAClE YA ot
Ao A He &4 JANH o AT
Het

o]E %x

O

ZAe 2

o] =R& 199d% It ET AT
(KRF-99-003-G00024 G3001)9} ¢3thstal o) %
TFAE ATH)(98-16-05-99-B-3)l| oJ3te] AtE Az
o} droim Ao A=HY .

—Ll

I A )

%
o4

=3 =
IEEH
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Cytotoxicity of paraquat and compensatory effects of 3-methylcholanthrene in rat lung

Yo-Sup Rim, Doc-Soo Kim, Du-Seok Han!, In-Taek Hwangz(*Division of Environment and Agricultural
Science, College of Agriculture and Life Sciences, Sunchon National University, Chonnam 540-742, Kores,
'Department of Oral Anatomy, School of Dentistry, Wonkwang University, Iksan 570-749, Korea, *Korea Research
Institute of Chemical Technology, Taejon 305-600, Korea)

Abstract : This study was carried out to investigate cytotoxicity of paraquat on NIH 3T3 fibroblasts,
toxicity of paraquat and compensatory effects of 3-methylcholanthrene (3-MC) on the rat lung. In order
to conduct MTT [3-(4,5-Dimethylthiazol-2-yl) -2,5-diphenyl -2H-tetrazolium-bromide] and NR (Neutral
red) assay, the 5.0x10* cell/ml of NIH 3T3 fibroblast in each well of 24 multi-dish were cultured. After
24 hours, the cells were treated with solution of paraquat (1, 25, 50 and 100 pM respectively). After the
NIH 3T3 fibroblast of all groups were cultured in same condition for 48 hours. MIT and NR assay
were performed to evaluate the cytotoxicity of cell organelles. MTTsy and NRso of paraquat were 1668.97
UM and 1030.85 uM, respectively. These ICsy of Paraquat were decided as a low cytotoxicity by
Borenfreund and Puemer (1984). In order to observe the toxicity and compensatory effects of paraquat
on the rat lung, Spraque Dawley male rats were used as experimental animals and were divided into
paraquat only treated group and simultaneous application group of paraquat and 3-MC, at 30 min and
1, 3, 6, 12, 24, 48 and 96 hrs interval after each treatment. The animals were sacrificed by decapitation
and their or the lungs were immediately removed, immersed in fixatives, and were processed with
routine method for light microscopic study. Paraffin sections were stained with H&E and iron
hematoxylin of Verhoeff. Under the light microscopy, erythrocytes were full in alveolar capillaries at 3
hrs and congested at 24 hrs after paraquat administration. The great alveolar cells (Type I cell) were
increased and mitosis of great alveolar were observed in interalveolar septa. Many lymphocytes,
macrophages and polymorphonuclear (PMN) cells were observed in connective tissue surrounding lung
tissue and germinal center in lymph follicles of terminal bronchiole. Alveolar macrophages were
increased in interalveolar septa and alveoli at 48 hrs. And observed many alveolar macrophages at 96
hrs. In iron hematoxylin stain of Verhoeff, Collagen fiber were increased in respiratory bronchiole,
interalveolar septa and alveoli and breath of alveoli, and alveolar pore were broaden. But, in paraquat
plus 3-MC treated group, morphological changes were mild in lung tissue. These results indicate that

3-MC has a compensatory effects against toxicity of paraquat by conjugation with oxygen.
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