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IN=F VYV VIRBIET VO Y 70 ) L AL A
Z DEBRIIGEIZE T AP

SRR AR FRHMEP RS CE1E | B E65dD)
R OB -

PRN=F 2V VIEOH L WIERITEEERIAET 5720, C57Black/6N RS~ 2125\ T, BEMAMRIIH L AigHT:
FHTAHLAFINAT7 22012367 b T FRE) TV (I-methyld-phenyl-1, 2, 3, 6-tetrahydropyridine, MPTP) (2 Tkl
ENDIS—F 2 YR OMEEMEIZN S B ¥ 7 1) L R (FK506) OHIHIZIS & #ET L7z, FK506 10mg/kg fRE % 1 H 20|
SHEE THG LT, F—3IVyBIUZORMEY I L FOF L 7 2 ZVEERE, RENDY) CEERERIZFEEWGBEE L A%
EMLh ot MPTP 20mg/kg# 1H 1HI2 HEIE Fik59h L, HBIORIZIIBEER F— 83 ViBEEITEE <Y AN 29.5%I2
WA L7z, Lo L, FK506 2.5mg/kg fhE4 1 H 2003 HBIMEENARS T2 L, MPTPIZL AMAK K-y, BLUZ20
ﬁ%ﬁ%ﬁtFu#>7t:wM%%W®m¢Mﬁﬁ'Mﬁén% T, NSO, FK506 53 5\ 4 10mg/kg &

EIRERG TGS L7z, DLEo#EA S, FK506 1% C57Black/6N B#~ ™7 A L2353\ C MPTP o S Ml 34k L2 3

LR CHR MR R E A T2 LB END. FOBFEIL, FKS06A I VY =2 > OBENREFHETLZ LizLh,
MPTPIZ LB 7V % 3 itk & 80 8¢/ o L HEE L 72,

Key words 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine, FK506, striatum, dopamine, mouse

N=F 2 I, BRIRDICIIRE:, WM, S8, BER
HEEL Efe U, AE8MICIBEERERR CHREENT
THbH F—7%33 ~ (dopamine, DA) 8 L O F DWW ME D34-¥
LRI Xy 7 o = VERER (3, 4- dihydroxyphenylacetic acid,
DOPAC) , BL W Fk=E/N=) Uik (homovamlhc acid, HVA) »%
BATZZEdmesns, F7, HAEMICEEICERE, §T
BOMEMK LTS L 0L 1 /MED lﬁt’ﬁ‘“?"ﬁ’jh‘ S5,

1979442 A ) AV L IVU LA EaYL 2 UcE-8/ TREE: A R WA T
VR EBEAL IR & B L 2R A S, 1983 1ELDF
ﬂﬁummﬁLx%w47lﬁsz&67bﬁtFDEUV

7 (l-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine, MPTP) T
Sl Sy, FD0, SEBITMPTPIZ L 5 %8E5m < —
C R AR A L D0, FETMZB TS IO
BYECINA T, SHMASEIRO B, L 1 MR BLAS:
RSN, 5= % ) VL IRIZ RO H LR, B 2
&7z LA Sz, F7:, w7 ATHMPTPOLL Y
REDS= % oy 2 XL BPORIRE LT D 2 L AT S 4L
22204 C b C57Black ¥ 7 A 8512 MPTP U0 % e A8
P, BT ATE D EEMAH VI EAULE R,
MPTP UL, #igefkpa s ) 7AMD A ENE /7 3 ¥ BLEEHB
RED1-AF04-7 m= - ¥ > (1-methyl-4-phenyl-
pyridinium ion, MPP*) {22{L¥ 5. &5, MPP Iz B

TH104E 8 A 3 HEAF, TR 10450 A 20 F &5

AR MR AN A E R, S oy M) TN #E R
L®, B3 bas }~ DT AR L OEDY 12X o THIRGH
JIEZ B SR T EEL SN TS, 72, MPP #5121
BEED TN L OB ARES D, N-2F)L-D-7 A /%
7 ¥ » % (N-methyl-D-aspartate, NMDA) 7 R[4 T
MPP ' He 5512 & B BURHhHRE A N ’1'7'3‘ Wi S Z L 1*7’)‘
B, IV y I EmMEETED MPP I & & e sE o —IK &
¥z oMb

7] LR (FK506) (&, (ORI LTIE, A~ 3—=THl
Woas4 > % —12 1 & >-2 (interleukin-2, 1L-2)% D1 bA 1
CEMEDHTORMHT A LICL ) RIEILEORIT RN D
TEMAEHT LI 20", MM, AT 2 Tn
M- )i AR Dawson ' 12 & ) FK506 2%, 0 Ml &
L TOENEIZ, 7 8 3 I & A afeAlN AL & Bl 4 4
il & b Z Ay s, Z 0N I A A A5
% FK506 4 (v 1" (FK506-binding protein, FKBP) & FK506 &
ODHEARDY Ca-N N TT 2 ) VKT + A7 79 —¥ThH b
N Za) rOBEFHEETHET LI LICE L ENL™.
FKBPIxH V> =a) L i) 2 R CH 2 IR Mk
D10 — 50 f5 D RS TUHALEK S AFFE L TR Y ™, FK506 O ik
MBI RITERNE AV P =2 ) Y 2 A L 72T o -~ B L5t
LM # (neuronal nitric oxide synthase, n-NOS) O ifi4:1t % fH

Abbreviations : DA, dopamine; DOPAC, 3, 4-dihydroxyphenylacetic acid; DW, distilled water; FKBP, FK506-
binding protein; HPLC, high performance liquid chromatography; HVA, homovanillic acid; IL-2, interleukin-2; MPP*,
l-methyl-4-phenyl-pyridinium ion; MPTP, 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine; NMDA, N-methyl-D-
aspartate; NO, nitric oxide; n-NOS, neuronal nitric oxide synthase; ONOO ~, peroxynitrite; £, AKX
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ETHIEINEBLEILNTVA, TRNHEDMEDLS,
FK506 iZ RERERBO AL S THBEREEDBBICHIEHE
L, BREBIOLE 7 VENIC TFK506 12 & A N £ X
AN RS o — O OBV RMIRIEIE OGP HER
CHRE STV 5,

7w 2 TMPTP# 512 & B#4:KDA, DOPAC D
%, FK506 Yl T 2 Z EARENTWE® Z 50T 2, K
BTl b S— % 2V UIEOFRERIOEVRA~ Y A2 H
W, MPTP C#% s h s BEMRMIILZ FK506 5D & 3 (12
B8 B % RET L 7.

MHEBLUFE

[. =% VXL - EFILT Y IOMER, s, 18
FEDOHHRTE

N=F =X h - BEFVTY AERO 50 MPTP B
(RBI#L, Massachusetts, USA) D58, —F 0V Vi
BETIHELEDABEIVBUTIETLTVSEI L5 &
12, FMERICTEDOSM %723 20mg/Ke R E % 8IK L 7
(1), FK506DHEEME T H7-0, 11:EEH O
C57Black/6N ¥ 77 2 (fkE 20-30g) (A&7 L7, EEH) 24H
RIEAR (&) &5\ 2FK506 (IR, ®H) 0.2, 1.0, 25, 5,
10mg/KgFE (B8n=7) 251, 2HD7:00 MPTP#&5 128
MiA0), 18:00 MPTP#k 5 1 RERTA0) WCREMEMHRS L, %1, 2H
D 19:001Z KD B Vv T MPTP 20mg/KgFES R FIEL, %
3SH®D7:00, 18:001=AH 5\ IZFKS06 % £1, 20 & Rz
MRS L7z, BRI, 2> 79—V (F4FEy b, K
&) 0.02ml % #ig~ 7 A DIEHEPICIRS L CREBE L 7= 12 M5,
KF LTV — b L CHEP» ICH BT i LRE & %
B, FIATARTREHREL, —80CTHIEHEREL L (M
2. HEH U AR 0.4N B SRR 250 4 1 (RIGAZE
T3, KB, 0.1M EDTA-2Na (FIFEAEZE T32) 100 £ 1, 0.2M
Tris-HCl (pH8.5) (FIJEHEET3) 400 21, 100mM 7 AL E >~
B (FUJEMIBET ) 85,1, PBHEEHEL LTA VY TLF L/ — 0
(RBIFE) 100 —200ng 2 %, BEWEKRELFAF— (IV T
VZv sz Alb—%— 5L US300) (AAIEH, HED (2
THREVR—PLA. Z20%, MEHESHELS (M-
I, ®HF) 24X 1 14,000rpm, 4 CTLOSMEEL L, 20 LiE
800 x LiZZ7 mmsk v 2 (FIFEAEIZT3E) 300 . 1% 102 10 55-dR
BEAE L2, 20, 4 CT14,000rpm, 275M®E.LL, FiEs
022, m®IVET 7 1)%— (Millipore, Massachusetts,
USA) Tilg#Bts, —80CTHHEME L.

I. S&F®&E Q0<% 757 ¢ — (high performance
liquid chromatography, HPLC) (Z & % DA, DOPAC,
HVABEDRIE

HPLC LC-6A (B, W) ICEALEMIBE €71 5011

(ESA, Massachusetts, USA), #'— N+ MODEL 5020 (ESA)
T #lAEDETDA, DOPAC, HVABENNE %X IT- 7=, &
Hra= T T4 —HT L (TATLISY 7 MASODS) (=
1aL, 7 v, BEMHE LTOIMEEEF MY v a (o
JAFETH) & 0.IM 7 = B FIhMETE) %R4E L pH3S
DREWE L EHE L, EDTA2Na, 1-4 29 Y XKV (475
TFA7, &) #2022, mOIJET7 405 —
(Millipore #) Tk, 2% — L GEEMEIE) 0% 30

SR AkE L7z, WEIZ0.8ml/5r, BHBEI D1=+04yv,
D2=—0.3V, #— FEIV[EIEZ+0.45VE L7z, DA, DOPAC,
HVAQOKE~2 %202 750 57— 45V 7 b (vv s
7, F+— 1 V3.3) (AD Instruments, Castlehill, Australia) iz
THRER, 78 T TLAF—SBITY 7 b (¥—2 2V134
(AD Instruments) (2 CTE— 272 7 2@ L, AR, vy
V7L —VEX [MEDA/MREA VY TLF L -] / [
B DA/MBHE A VLT L/ — ] /BNE OFERS5DA
R (ng/mgNE) =B L7, FHICDOPAC, HVARE
(ng/mg i EE) #PE L7z, £7:, BHES L L TDA (Sigma,
St.Louis, USA) , DOPAC (Sigma), HVA (Sigma) % #h#h
A7z,
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Fig. 1.  Effect of MPTP treatment on the content of dopamine
in the striatum of C57Black/6N mice. MPTP at the indicated
doses was administered to C57Black/6N mice (s.c., once daily
for 2 days ). Nine days after the first administration of MPTP,
the content of dopamine was measured by the HPLC-ECD
system. Each point shows relative X =+ SEM of 3-5 mice
percent that of control mice(without MPTP administration).
The numbers of mice tested were 4, 3, 5 and 4 for control
mice, mice injected with 10, 20 and 30mg/kg body weight of
MPTP, respectively. DA, dopamine; MPTP, 1-methyl-4-phenyl
1, 2, 3, 6-tetrahydropyridine.
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Fig. 2. The schedule of experiments in mice. Mice were
pretreated with FK506 at various concentrations 12 h and 1 h
before MPTP administration for 2 days, and posttreated with
FK506 alone for 1 day. At the 9th day after the first
administration of MPTP, mice were sacrificed. i.p.
intraperitoneal; s.c., subcutaneous.




R=—% 2V MREETVICHT A5 20 LADOKHE

Il. BETERNRTES

WM T TP £ % § £ SEM) T/RLZA. #B
BORBIIZ—TTEE 8 HE (one-way ANOVA) % Hvy,
Fisher ® PLSD A A b & 7 k12 THE L7z, fERZ0.05 k0
raFEEHH E LT

3% =

MPTP#iEMIBL B 1244 B FK506 O%h# (361, [X3)

BEADABEE, EHNEBODW- AR TTEYI122£
0.7ng/mgRETH Y, DW-FK506 10mg/kg A ERE (FK506 H.AH
BEE) OFH11.9+05ng/mgHE L ORIZEEREIT R -
72, MPTP-t BB TlL£3.6 - 0.5ng/mgMETH 1), IEEHED
295% & F L7z, 24U L MPTP-FK506 (2.5mg/Kg) T
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1352+ 05ng/mgECHEIZEMEERLZ (<0.05). Zh
£ 0 ERIES & UK O FK506 £ 5 T 13 MPTP-4= fr B 124
L TDAIREDHEEEII kb o7z,

DOPACRE X, E¥WBODW-4: A CFEH2.87 +
0.10ng/mgNE TdH 1), DW-FK506 10mg/kg A ER: 0 Ey
2.60 £ 0.29ng/mg i E & ORIZEEZ T L2 o7, MPTP-4££&
BETIZ1.08+0.11ng/mgliNBETH Y, EHHIEDIT6%IZIET
L7z, ZHizxt L MPTP-FK506 (2.5mg/kg K #EAT1.76
0.12ng/mgMETHEIZHEZ R L <0.002). ZhLhE
BB L MR O FK506%% 5 Cid MPTP-4 & BE 4 L TDA
BEOREEET 72,

HVAREX, EFHEODW-EAMTEY1.36 +
0.04ng/mg HETH 1, DW-FK506 10mg/kg A E#H D 1.35 +

Table 1. Effects of FK506 on DA, DOPAC and HVA contents in the striatum of MPTP-treated mice

Treatment No. of mice DA . DOP.AC . HYA .
(ng/mg brain weight)  (ng/mg brain weight)  (ng/mg brain weight)

DW-saline 7 12.2£0.7 2.87£0.10 1.360.04
DW- FK506 10mg/Kg 7 11.9£0.5 2.60+0.29 1.35£0.06
MPTP-saline 7 3.6%0.5 1.08+0.11 0.76£0.05
MPTP-FK506 0.2mg/Kg 7 35%02 0.78£0.04 0.77£0.03
MPTP-FK506 1mg/Kg 7 4.8£0.6 0.80£0.07 0.77£0.04
MPTP-FK506 2.5mg/Kg 7 5.2+0.5% 1.76 £0.12# 0.86£0.05
MPTP-FK506 5mg/Kg 7 42£05 1.441+0.10 0.81£0.06
MPTP-FK506 10mg/KG 7 4.5+0.5 1.3940.13 0.83£0.04

Data are X =SEM. DW, distilled water, DA, dopamine; DOPAC, 3, 4-dihydroxyphenylacetic acid; HVA,
homovanillic acid; MPTP, 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine, * p<0.05, # p<0.002 as compared with
MPTP-saline group using one-way ANOVA followed by Fisher's PLSD post hoc test.
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Effects of FK506 on the contents of DA and DOPAC in the striatum of MPTP-treated mice. Mice were treated with DW or FK506

(0.2, 1.0, 2.5, 5 and 10 mg/kg body weight) followed by administration of saline or MPTP (20mg/kg body weight) according to the
schedule shown in Fig.2. The contents of DA (A) and DOPAC (B) in the striatum of each group of mice were measured and expressed as
relative X = SEM (n=7) percent that of the control group of mice (without MPTP or FK506). Statistical significances: * P<0.05, # P<0.002
as compared with the MPTP-saline group. DA, dopamine; DOPAC, 3, 4-dihydroxyphenylacetic acid; DW, distilled water; MPTP, 1-methyl-

4-phenyl-1, 2, 3, 6-tetrahydropyridine; FK, FK506.
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Fig.4. Proposed schema for an effect of FK506 on selective MPTP-induced neurotoxicity (modified from ref.30). MPTP is converted to
MPP", which is transported into dopamine neurons and inhibits enzymes in the mitochondrial electron transport chain, resulting in
increased leakage of O, radicals. On the other hand, MPP" increases glutamate in the striatum and augments production of nitric oxide
(NO) in nitric oxide synthase (NOS) neurons in the manner that calcineurin changes NOS to its active state by dephosphorylation. NO
radical and O, radical then form a potent oxidant, peroxynitrite (ONOO 7). FK506 protects dopamine neurons of the substantia nigra from
MPTP neurotoxity in C57Black/6N mature mice in the manner that FK506 inhibits glutamate-induced neurotoxicity through its inhibitory
effect on calcineurin and subsequently reduces O, radicals. CaM, calmodulin; MAO-B, monoamine oxidase-B; NMDA, N-methy-D-
aspartate; NO, nitric oxide; NOS, nitric oxide synthase; ONOO ~, peroxynitrite; PARS, poly (ADP-ribose) synthetase ; PKC, protein kinase

C

0.06ng/mg R E & DEICHEE I hd o7, MPTP-AEARTIE

0.76 £ 0.05ng/mg M ETH 1), EHITHD56.3% 2T L7,
123 L MPTP-FK506 B 13 & 0 i FK506 3% 5-T b

MPTP-E AL HEIZx L CHVARIE O E L B 2 h o 72,

£ =

MPTP @ BB MMM § 2 it stoEIcl L T, F
RIEIPIFYTHARIOHEE 2L 53, 0,997V D
BELLDZEENTWE™, MAT, MPP'#%512 % ) i1k
DTN I VEEOREREEN S Z LY, NMDASA MK E
$6°C MPP #0442 & 5 BB AHEMII B ARG S s o b,
MH?&%K;UTZBD%4bwwWW«®¢W737M®
WD AADPEAT I E® Ehb, YLy 3 UEEERIZ L
FEAIIRTE & MPTP O EO—H L EhTw b, T*b%
A, VY I VERBRORETIX, Sy LB
NMDASHMHRIZHEEL AN I L O\BREHEADIB Z 555,
ANED2) AN 2 ) UPEEL, A=) rp
7*x7vy~ftLT®ﬁ£%&ﬁLT,5@%@@0/&
bn-NOS#Z L) » Bt LIEMMIcE S, KBO—B{LEHE
(nitric oxide, NO) 2848 L %", ¥/, MPTP#5I2& 0 I b
YRUTHEEERIOMEIZLIVEMLAZ0, VI LENOT Y
CANENRREE L THRBEEREOBRVA L F L BHE

(peroxynitrite, ONOO ) #EBR L FR ¥ TV H b % L
A5, nNOSHERTHL7-= 1A > ¥/ — L IEMPTPO
MRHEE T LT 2R EH L™, /2, A—S—FFPF
VALY —VIEE RIS Al SR E T 7 AR n-NOSIE
A R 7S TR E~ 7 A 1d, MPTPIZHG M 2 T4
WhiLs ™, e s, BT, MPTPO#MEEEIED Bk

NOZZANDO, TV ANERIELZONOO 12X5LEERD
nTws (44).

IOXI RTINS T AR ANE IR LT, Dawson 5 E
FK506 (I FKBP & LA N Y -t Ve 2 ) KA 7 +
ATFY—ETHLHNL =) ¥ OREEFEM 2 HET A
BHY, ZOVERH»nNOS DIFHTEL % B & NO #/1 & il L <,
MR 5 % 9 % & 4 L 72, Sharkey 5 #14&, J v MiH
FE TV BV TN IS8 AT FK506 THpif X1, 757
13 OFiEYS-TFK506 DRI RARL 8 s 2 &zl
G4 Y IIIENEIR O 1HT, FKBP &S L THANMY
—a )y EHEFIZ, L2 i%Tm%@%m%WMi%%ﬁ
D575, FKBP L #AHATH I LIZL Y, FK506124%
ANYZa) OB EFEHE &“)J%F—%zﬁiﬁ'fﬂ'é LEAHN
B9, ZHOOKERYS, BEBIE T LIZBIT S FK508 DM
i, AL =2 v OEEEIENE & HE L CHEAMRLLE &
LT EIZIBLEV) T EMRBEEND,
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SREIDERIE, N—Fr V=X A ETFNTHDHMPIPE
%7vzckmf HE= I APDRTE CEMT T ADOSE
b —EDEBREDFK506 12 5-12L ), MPTPIZ X 284
kDDA B X UF DB EEY DOPAC O i i i A A5kl &
BT EEMRLA. MEERODABE LB EMEMEY & R+
AHEBRAFODAREE KL THE Y, FK506/EMPTPIC &
BGOSR IS LRSS 5 LS
5.

ZhF T, Kitamura b ™%, 4%~ X (C57Black/6N <
v A, SEEHE) 23 L, FKS506 /2420740 L4
LA LFKS06 & AREICH VY =2 ) > ORERIE 4 IHE
THHA 7 OAR) YAV ERS L, miH L b MPTPHRSIZ L
AMEHRDAREDOWAENHTEZILEZRLTWE, —%
Hagihara 5 *&, B#~ 7 2 (C57Black/6 77 A, 307 E4HE)
L, A4 71 RARY  AOFEEAEIZ MPTP# 512 & 2
LEDARBEORL #BET L EHEL T, MPTP %5
LIz, WE~ 7 AL~ 7 21200 L CFK506 & 0%
HEdOoUF A 70 AR) VAP ELRLZWREZRTZLIZHL,
Kitamura 5%, 70 7 OMWEFDHE < 7 X L B#~ 7 A TR
RAEZEDWHHND—DTIE RV LHEELTWED, 471
ARY Y ADBRG &, HESHHOBCIRERICEEEE L
bEZOND, ThbL, Kitamura 52 AMPTP 5 11 31
SHMB L UHRERTHSABIZh ) BAROY 1 7 0 AR
)Y AT L7202 % L, Hagihara 23 EEREOY 1 7 0
AR » A% MPTP & [A5(28 H B#% 5- L MPTPHE5-# T 1412
5 LTwhv, 4Elo%EEIE, Kitamura 520 HW 7504
YA GHED) OATHREHR~T Y X (Q1EE) T FK506 0
MRRED RN HHZ &R LT b, MPTPHES. 1T &
BEMTRICEHEROFKS06 % 1H 2% L2 sz ky
FK506 DRI RATL 725 SN2 b D EEZ 5D,

5&H L\ ik IOxng/KgﬂwifDI SR D FKR06 # 4% 45- L T3
MPTPIZ & 2 #4/K DA, DOPACEIE DA % 4745 | ZHIKIT &
Loz Z LB LTI, &SSO FKS0625, ALy =a21) >
DEERETEZ HE L To-NOSOBE ) > WAL & WL 2 (i LAt
2, MR O, F703% S F 7 AL B2 ORI L
O, HBE ) THINLE LT AR D ) % ey =
T REMAE A S LA, BIAIE, FKS06(21%, #IBLN AL >
LD AW D0 7 2V LRk A /2 =3y

REMIZAE LTI L S o Bl & ek 2
N T AT S Y INAIIE b i VSR N NN W R NS
DRI EDGET ™, T SO RBEEIZ BV CT47 3/
EVY LI D EBI SNDRNBANDH N 29 Lo A
LTV I ORI A DGES B ™, ALy a2 » o
NMDAF % o AN KT 24 HF 177 4 — Ninw o % H:L—:
TIN5 Lhid ), = O, EikIE 0 FK506 £ 12
MPTP 12 & 2 it ik o BN LAY L 72 o] Bk s Zbé

FKS06 12137 v & =2 ) o DR BEYE O BEO M, ey
PFEBRCHIFEM R I 1 D 420 FC PC12 ML X2 B it i 00
DEFEOMELYES 2 = EWF 72Ty b DI RO AL
BOMBPHEZRET LS EDRMOENT VA, X542,
FKS06 12139 Y An Ry Yo —& LTOER 26 1
Lo E7, BABEOBRERS FT M= Lh b0 F—y
DEM AT Z ™2, AN AFALE > T 5
SNB5T-B32K Dadd F—/33 ¥ & cAMPIZHIf S 7 &

J&® (dopamine and cAMP-regulated phosphoprotein-32) @ﬂi?: 1)
YEALEIIMIL, BEEo F—o8 3 U SEEE b o MR
L N33 VBRI % B XTI R A Jaffﬁﬁéﬂfb‘%“”
FK50618, ZD& ) G4 DEREAL/S—% > ) Y HIEERD
EHie 2 BA, MRVEETHRERIISEETEL, £/
BIEH ST 22 Y, Z0F F CIRBEGHE I HE
ERbNS. F/2, 5—-10mg/kg & V) BEETILHIZHEN
WHTHIE0s, BEFEOL ¥ YOEVEDYE OB
PLBEEZ NIz TE, FK506 DBIFEH & L TosEiblfe
H & e WEEMEE 2 I s h, PCL2MRoMZRWE R
H®, ZERTEEMREMIEOREER T 52 LTS
N7z, ARG~ T 228V TH 2D XS % FK506 3L

AR REEHZ M CE A LR2RL, 4%, 3645
FER DI, HMEOBEBIZL Y /85— F >V VIHOFIETF,
HEATZHIMT S B WEEMEZ R L T 5,

& B

1. C57Black/6N &~ 2121 H 12 H 5 MPTP % 2 F
BHL, N—F VU HEFLTY AEER L. HPLCTHl
L7 MR R DA BRI MPTP 20mg/Kg#x 5 CIEH~ 7 20D
29.5% 2 L7,

2. 70 LA (FK506) HIi#kS5-< 7 2 (10mg/kg k&)
DIGEMEDA, BLUZORBWIRIEIZIEE <7 R & FEEH
Loz,

3. MPTPH# 5~ 7 AMEEODARIENRL % ¥ 7 1) 4
A 2.5mg/Kg BFEP R 2 & W iEl+ 2 2 25T 5 7. [fkE
IZDOPAC A % 4 7 1) A A 2.5mg/Kg HENEM BT 512
LT sz AT E.

4. 710 LA5-10mg/kg &\ HH-8TlL2.5mg/kg
L ORBEAHLE D Z EF RV L7,

5. %70 4 AGEHERE CMPTPIZ & B B nkHIR s
IS 21 E 6452, Z0OHFEIL, FKS0625H L = a
U/UWPMHH$ [lEdz &2k, MPTPIZL B 7L ¥ 3
AL T gy S b o gL 72

&t i

k2 biidr IR ’H"L’fﬂﬂfkl’ﬂr W0 F LBl Kabedil
MR N i"*’; T, DG BLTEIRS N o AR, A A i
BT A REARTE 4 ‘1‘ *, ﬁul‘ffmul“ DUTHRRE R D Y F L2
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Abstract

To help develop new therapeutic strategies for Parkinson's disease, we investigated the effect of tacrolimus (FK506) in
protecting the nigrostriatal neurons of C57Black/6N mature mice against 1-methyl-4-phenyl-1, 2, 3, 6.
tetrahydropyridine(MPTP)-induced neurotoxity. Mice in the group treated with FK506 (10 mg/kg i.p. given twice daily for 3
days) showed no significant changes in dopamine (DA), dihydroxyphenylacetic acid (DOPAC) and homovanillic acid levels
in the striatum compared with the control group of untreated mice. For mice in the group treated with MPTP (20 mg/kg s.c,
given daily for 2 days), at nine days after first treatment the DA level in the striatum was found to be reduced to 29.5 % that of
the control group mice. Compared to this, mice in the group pretreated with FK506 (2.5 mg/kg i.p. given twice daily) showed
significant reductions in MPTP-induced DA and DOPAC depletion in the striatum. However, for mice pretreated at higher
dosages of FK506 (5 or 10mg/kg i.p. given twice daily), no such protective effect was observed. Based on these results, we
propose that an optimal dose of FK506 protects the neurons of the substantia nigra from MPTP neurotoxity in C57Black/6N
mature mice. We feel that this protective effect derives from the suppressive effect of FK506 on calcineurin inhibiting the
glutamate-induced neurotoxicity.




