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ABSTRACT: 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP) is a well-known dopamine neuron-specific toxin. But
the involvement of oxidative damage in the pathogenesis of
MPTP-induced parkinsonism is still uncertain. In this study,
by using 2’,7-dichlorofluorescin diacetate(DCFH-DA) that
detects intracellular oxidative processes, the effect of MPTP
on dichlorofluorescein fluorescence in dissociated cells from
fetal rat mesencephalon in culture was investigated. At 7th
day in culture, cells were loaded with DCFH-DA, and exposed
to 1 mM MPTP or MPP*. MPTP induced dichlorofluorescein-
fluorescence which was peaked at 3 min and mostly faded
away 30 min after MPTP treatment. One and half hour after
MPTP exposure, swelling of cell bodies and marked loss of
neurites were noted. However, MPP™ -induced dichlorofluore- .
scein-fluorescence and cytotoxicity were much less marked.
MPTP-induced dichlorofluorescein fluorescence and cytoto-
xicity were effectively reduced by the pretreatment of cells
with pargyline, a monoamine oxidase inhibitor. From these
results, it is concluded that MPTP and MPP induced an inc-
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rease in reactive oxygen and this MPTP-induced response
was resulted largely from the process of oxidation of MPTP
by a monoamine oxidase.
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1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridineMMPTP) = <& (substantia nigra)®] dopamine
NAMNEE Hedoz 1o 2 n AFA o & Parkinson'd o] F83 248 44AA ot
(Burns ¢f ai., 1983; Hallman ef al., 1984; Heikkila ef al., 1984a; Langston ef al., 1984a). Monoa-
mine oxidase B2] 93A| A2 deprenylS A X3 F &)= MPTP] 4175 do] VYEh}A]
9kgro 12 MPTP: AU ol 4] monoamine oxidase Boll 2]}o] F7H,HE<! 1-methyl-4-phenyl-
2,3-dihydropyridinium ion(MPDP )02 thAts 11, Z = # % tjAHHE<?] 1-methyl-4-phenylp-
yridinium ion(MPP*)o] F& A7Z4=A-S Yepd Holgtar By ItiChiba ef al., 1984;
Heikkila ef al., 1984b; Langston ef al., 1984b).

MPTP2] A X=4 7|4 o 2 MPP* 7} mitochondria®] HALHEA S J#lste] adenosine
triphosphate(ATP) A4S A2 71tk Zlo] 71 #3A] 5] a19] @ vK(Nicklas ef al., 1985; Ra-
msey ef al., 1986; Vyas et al., 1986), B& SAEA 5] 2tgr|Hdo 2 4#lA Us ¥4
A2 AFZ 9] A A (Trush et al., 1982)0] MPTPY] AlE5Alo) of= A ol dh=A]ol| v s}
o= o}7] #A3lR]) gl A AR o] MPTPO] M EEAd #ds MsAde AAEE &
AE2 M= $1S chelatedl] superoxide dismutaseE <3} dithiocarbamated Aol
A 2] 21318 MPTPS] 2174 =4 o] %7}3} 3(Corsini et al., 1985), MPTP 2 MPP* <] 2} %k glu-
tathione 2] 22213} 21318 glutathione2] Z7HJohannessen ef al., 1986)7} i1 ¢ v} Qlch g
MPTP”} monoamine oxidaseol| 2|3t Al o)A #pakala=2(H,0,) 2 MPDP™ 7}
A A 5] ) o v (Castagnoli et al., 1985; Lewin, 1984), MPTP 7} mitochondria®} &7 BF-&-3 A0,
MPDP* ¢} MPP*& &3 slo] uhg-slod iz slrjzbo] A A% SItiRossett ef al., 1988).

&3, 2", 7-dichlorofluorescin diacetate(DCFH-DA)7} H 7Rutslo} Abolgle Al ol A
Bhg A Ab hALE o] A A kS-S S sk w9 &3l AH8E AL Yt Lebel ef al., 1990).
DCFH-DAE ¢tA 3 v] &34 Sd e ALk & T3sh A Eu) esterase] o] st 27,7
dichlorofluorescin(DCFH).2. 2 #tHBass et al., 1983). H] &34 &4l DCFHe ¥4 tha
ALZ 9] ZA) dtellA @FAo] & 2,7-dichlorofluorescein(DCF) 22 414:3] 4tsbe o)
MPTPol 9}&}e] ukg-Ad A thAlEo] Ao thsle] DCFH-DAE o] &3t ¥ile= ¢
W7A] gl AA ol

el 2 AEo| M dopamine MM X7 B EHAE M Elo} 3 vl UAHIEN A
MPTPo| olted wbg-Ad 4 thrbee] A4 o2 DCFH-DAS o] &3tef Ualiiat shsith.

gl gidd

XH xX o™

u

AHES
=9 zAsPAAM ASE AE 165 o)4E Sprague-Dawleyl #FHE AHE-3tATh ¢4l 14,
5~15¢ 3o 3] z}FEL HZsle] vk (Dulbacco’s modified Eagle, DMEM)ol| &% $



219

Fada tellA Bjobg #eldte] JA FEHnE stell &8 WA(No. 10)5 AHE-3he
=¥ 98 Zehiich

Al

DMEM#} A efo}dH(fetal bovine serum)-2 Gibco &S A}2319 1L, Poly-L-lysine hyd-
robromide(mol. wt>300,000), pargyline, MPP*, MPTP, 2] 11 tert-buty! hydroperoxide &
Sigma A&, DCFH-DA+ Eastman-Kodak AE-& AMg-8lger, 7g} BE AJofe B+
AleFS ARE-3F T

L MZE F2

10~15v}t2] 9] Hjo} SH & Ao Huhg X 3] AA G F vl F(dorsal part; 59| °F 1/3)&
#) 9] 3 o) x] 25 gentamicin(20 ug/ml)S 43 DMEMZ A % 3le] HR-8 A Astr)
olol A 71AI & el 2zto 2 zhztel A|E & Ee]A7)1, DMEMo)] 2-8A1A d# 8 15m/ 943
(Corning)ell &7 500~ 1000 rpm o2 2&37F LAE-2] 3tch 45 & velal A} DMEM 10
m/2 THA] HEE E{A7 L 445l 2E5dS AAS AW AEE & Bjol E3(10%)°]
3¢5l DMEMZ thA] 284174 AR28t4.

MIZ ey

35 m/ ¥] ¥ A1 E poly-L-lysine(10 w/m)) 0.2 T X3} Aol A 30 £ 7+ X AR F, 2o
poly-lysine& A AL 73t FH2 23] MHF o5 2 Mg A F T FHAE Im/A(A
vhe] o) /s FHAD dot 5% CO. B 3} F= o] FR7I(B7C)NA gt widE
Al E= Zeiss Axiovert 358 94 91 3atd v F o2 gEardvh dA 71 o e oS gl &
A7 st HBSS2 A& g &, d3o] AHg-shieh

Dichlorofluorescin 44

kM ol DCFH-DA(0 uM)E o] gl= HBSSoA 1A]17F R3IA17] & 58 Ao 2
33 Aojulal M o] e g #1star 7hzte] Al sld 2F&(0.38 mM t-butyl hydropero-
xide, 100 uM pargyline)-S H7}3tg e} 158 &, 1 mM MPP* =+ 1 mM MPTPZE o] Zeiss
Axiovert 358 A4} 81|72 o] &3l ¥IH50W xenon lamp; excitation wavelength 450~490
nm, emmission wavelength 520 nm)& #3111, 1417 308 & YAHa P4 o2 #asto]

oFEH e olHY MEFH H|ustFT
4 =}

Hakzoll Aol aat

47¢atoll DCFH-DAE H-3letiS o, 3 Al Xol A Zv|gk dgo] Ao (THY 1A,
B), DCFH-DAZ %33 )Xol t-butyl hydroperoxideZ H7}8t4S o) &3e] Ars A7
HE AA A HA3] BA FEAEUHIE 2A, B).

MPTP2} MPP* X{2| A| &ZQ| BH&t

1 mM MPTPE A 2J§ Al 2e] -9, MPTP Y7} ¥ of 3% P ZHEUS ol 7P A8 S
e vt o, 308 F3A F@o] R LA 1A 308 AAEAE o A
FA| o Hof A/ (swelling) ¥ ob-&¢] WA T AARE ~do] At doz AAHAHTEH
3A, B, O).
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Figure 1. Phase-contrast micrograph (A) and fluorescence micrograph (B) of control (untreated)
cells cultured from fetal rat mesencephalon. At 7th day in vitro, cells were loaded with DCFH-DA(10

uM) for one hour at 37°C.

Figure 2. Effect of t-butylhydroperoxide on DCF-fluorescence as a positive control. After loading
cells with DCFH-DA, 0.38 mM t-butylhydroperoxide was added into the medium. Phase-contrast
micrograph (A) and fluorescence micrograph (B) of cells cultured from fetal rat mesencephalon.

1mM MPP™ & #2|8 #£2] 25, MPP* H7k § of 3% ol 73 4
EhASIO L MPTP] wlsto] ge) A7)7} etabl 25|90, 30% %2
AAEAT ME= 1AL 30%

A
Sl Ak re] kel yrEEATHILE 4A,

MPTPo|| t3t pargylineS| &1}
DCFH-DAE 3814170 th& pargyline #@labil olo4 155 F-o MPTPE xjajsd,
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micrograph) after addition of MPTP

Figure 3. Effect of MPTP on DCF-fluorescence. Phase-contrast micrograph before addition of 1

mM MPTP (A). Five minutes (B: fluorescence micrograph) and one and half hour (C: phase-contrast

'.

micrograph) after addition of MPP

&k %
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Figure 4. Effect of MPP* on DCF-fluorescence. Phase-contrast micrograph before addition of 1
MR gL MPTPJ
Aozt

mM MPP™ (A). Five minutes (B: fluorescence micrograph) and one and half hour (C: phase-contrast
Aelgt 4
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Figure 5. Pretreatment of cells with pargyline prevents MPTP-induced fluorescence and cytotoxicity.
Phase-contrast (A) before addition of 1 mM MPTP, and fluorescence(B) and phase-contrast(C) micro-

graphs after addition of 1 mM MPTP. Pargyline(100 M) was added into the medium 15 min before
addition of MPTP.

S Z A mitochondria 2 5B ¥H-8-A AFAALE 2] AL Z7)A1Z 4= 9om g o]lE % 7}
qe Aol U F}(Rossett et al., 1988).

2 Ado A= MPP" 2 MPTPo @lsled DCF &33o] =751 E3] MPTPo| M= 2
Hate 27} 9 AEEHo] dXsgch. MPTPS] o5 DCF &3 9 ALs4e parlyine©}
Az A48 it webd MPP' & w34 Ak tiARE o] A4S Z38Hs oz
Ats # ) Monoamine oxidase2] 9 #|4¢) pargyline2] Axx12 MPTPY) 3 3go] &3] o
Zﬂ—qu Hog Hof MPTPo| ofate] AAde whgAl A thAbE o] 5 MPTP #}#) ]
95t Aol 0]-1411} monoamine oxidaseol 2|3} MPTPA thA g ol A A s = 2akskae Al
&3k Aol vt 22 monoamine oxidaseoll )3+ MPTP 9] thAH=E9] MPDP™ 2 MPP* 9] 2H4<]
Ziii FEdth 2 d oA MPTP 7} MPP " Hu} & 243k wh-3-A Ak 4 thAME-©] 719} o}-8-¢
AAE AE 548 B H2 MPTPY 547"l MPP' & %3t 5214 o]9]of ukg A
Ao F7HE B 5380 EAeS AAbEe) Crejy MPTP7} MPPr Rt} A48
djdo]l A3 A7) ol AEUE Hed M3 98 4 Jdy FE 9 £ glvn
A& EHdi Monte ef al., 1986, 1987).

MPTPe] 2]t wk-g-A] AAthAbE-9] Z717} 52 monoamine oxidase Bell 28] MPTP7}
MPP' & tiAtd e FQ8 Folabal 2l A7 uA 2 olyel(Chiva ef al., 1984) 272
NME HQl AL Fd 9 MAAEANME MPTPe] €437} dojde Axlels ZAatn
A=

il

o,
s

[

>
k>

213 efo} T3 wjdM Lol DCFH-DAE o] &3te} MPTP @ MPP' o 2]k uk-g-4 A}
YA o] AAARE ZASE A3} ohga 2o ARE A9t

1. MPTP 2 MPP* &= & dj2utl o} DCFe &3-S Z71A17 0, MPTP:= MPP™ Xt}
DCF %9 Z7le} A E=EAo] t] A syt

2. MPTPe) ¢t DCF 333 2 AR5 A pargyline®] dxz]& &3] 7+A4319ch
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o)Ae] A7}z Hol MPTP & MPP*” B3 A dAME S A BEE 28 MPTP )3}
AAE REEA A dAFE S -2 MAOo) 28t MPTPe] tjalzbgola fitd oz
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