BETT3I2HELTWEY,. COETIE
EFNVER 1 BR&COHBTA, 12 AR
KEEHEFRETZ2HDODLFI. ARELRALV
NP EE LRI EBHLPICR S,

DLEOHEEEZADE S & HETH @ BiiE
BADBITHEOETH HETH OEBMERA~D
NwZrovo—%5 &L, BRI METH
WMHEAMABE L LFSIETWE I LN
ZIZohk, COREBII>WTRESITHE
TARRMHENL., ZO-B& LT HETH
DEMHFFTHD. GEHARIIFET S A
VNS VRARR—F—-RELE/ST I b
SURR—-—F —OHBEETHLIWIERRE
FTHrEZONDE, PAE. ETHBEEETT
WERBE® IO FTEPIYV—LIIBITBE
NIVEROVAREBBIETTZ2ILPHES
hTwa Y, £k, TORDAAEREKETIZD
Sty | BERFERTI b BESINT
Wz g E/F7IVFIVAR—F —
OVE2THAMITRBEIEFNVEBRERIK
FEERRVws, 3 HEUBICEBRLET
T2LOMELHD Y WTHhIIEL, 2O
IO NMBRRKCRETDZ MV AR—-F
—DMEEETH METH O IEMBTOETIC
—HMESLTWEILBEZION S,

—#. LA METHIKEDEF VO D
¥DOTCH D METH HFMEET NV TH £ /= METH
FEL A% 1 B P VR B/ MR S LR OB METH
BJEBEHRICEIRTAIEERELTWD Y,
FLTo ZOE{LIZIE METH BEfEEFD.
EAFA @Bk 00T ORIBET M
¥l rzRRELTVWE Y,

SE O METH #EBETTIVIEBWT B
MR~ METHETO LF L2 b HETH
HEBEBICERHIIBERBRINE, £2T. MW
Bitd 0CT3 oRBII>VWTHEMEGT >k
ZFORKBE.CTIDORBRBRITET NVER 1 EAMEK.
1 D BHBEDOVWTHICBLWTBERICETLT
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2) METH @M TS VERBE®L PR H
% METH Fi#l#R 8 T D{E T3 METH #iiF 8
MEANVER®E | » ABETHRHKT S
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3) METHREEfTICEE R OCT3ORRBIEET NV
R 1 » ARETCRENIIETLTIWLS
AP

DAL PICR -k,

LEXb,  METHIREES NV TH 5 HEHE

EFNTCREFNVEMREE. MK L ERP
Sl yAOWThICBWTH METH A 8 E
DEMHPREETCVWIIELFHSLIIR> =,
Fh. Z0LS METH kBB EhRICE
OCT OEWMRERETHIEERTH 5 U6
M TmEh =, 0OCT3 i HETH /T T v
KBWTHEBHKICERLTE D U NETH K
GEOEAOPBRIIEERBESFTHD
AfEEERBEI N
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3)

4)

5)
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39-48, 2003.

EHK=, PUBEE: Mcthamphetamine #
FERMECBIIREO®E. B ALK
R E M, 22: 35-47, 2002.

Volkow N.D., Chang L., Wang G.J., Fowler
J.8., Leopnido-Yee M., Franceschi D.,
Sedler M.J.,, Gatley S.]., Hitzemann R,
Ding Y.S., Logan 1., Wong C., Miller E.N.:
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reduction with psychomotor impairment in
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158: 377-382, 2001.
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implications for neurotoxicity. Eur ]
Pharmacol, 406: 1-13, 2000.

Yu J., Cadet J.L., Angulo AL
Neurokinin-1 (NK-1) receptor antagonists
abrogate methamphetamine-induced striatal

dopaminergic neurotoxicity in the murine
brain. J Neurochem, 83: 613-622, 2002.
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DERMARE T

HHVWABHEKTEERICELIBREFREOHER

SEUTRE: MEEE
R AE: BB, CIREE. il
(Bt ity — HEHRETRR EMRFNER

[(HARER]

RS LIRETFRACER ERRTHH5EL LT, A chipk (R4 207U A&K) PEHEIHhTWA,
AEFFL T nethanphetamine (MAP) i & ZRHESMEER LURRERWEANERR L. ¥4 707 LM KEAWT
AP IS 58 3 X R BV T ERM T 2B RETFROR 2 ) — = VS EiTo R ICRRBEY O EMEA L.
MAP (2 mg/kg, s.c.) 10 16 7 B #-> TERS L=, Conditioned place preference (CPP)RIZ L2
MR OFMEE & CARTEIEORE TV, AP RS Va2 — VT, MAP IEMKER L FARTEEC B
HMBESERIhTWAI L EMELE. 0 AP TR ERWOPRGIRMA /(X L EEROMSGTH SN
REBEBESF T2 nidbrein B LCEEIRRET H 5 WBE L linbic forebrain K BIT 5 afNA DERYE v 1
ZaPLA BT LRI L, 00 BOoRGEFRAEAMN L. RELEBRELGED SN EBETFRIEDVLWTRLE
EFMH L, Nidbrain 35 X TF limbic forebrain o175 MAP QIR S TS LU MAP (ISR 58 & BT L= &
Z A, AP BB S SSRGS T 1S SORRRMIERTNSRETF 4 (A - 1, FH13) EERHLE. A
REEF T 5 glucocorticoid-induced leucine zipper (GILZ) &k, MAP 43104 24 Btk S thRE T CORY
M@ bHgLE=NnDE»SE, 22T, GILZ antisense £/EN L MAP B S & FHMEFERIC T 58
WERM L2 T3, GILZ antisense DEHLMIIIC & D, KAP MRHETER B LRk EER BN X N, Fik,
MAP WG DRBILE Baf-1 #EH1%K GN-5074 ORI & b ARICIF X hi=. HAP iR @ limbic forebrain i
BnT) VRt Ref-1 oMb BOHLh, ZORME GILZ antisense DEIGARIC X D WHEZh L,

R4 207V 4 BERDOBMERS THRANEDETTREFEERZ L. B TASREFRORECHATH
2rEXHND, SOIOMETERY S, AP QRS S KRR E TCORBIMERSIERT NS GILI ERH L, NAP
MEMEFERBLUDBEERCEET 52 LA P L AP BEREKC X b FEEABDRAOHEIC REH &
U, MAP 2 X3 GILZ BB ESI R LTWARREFRRENE, 6K, CILIRTOTF A ¥ F—EHX—
kD> 5 Baf-1 OMBEWME L. KAP RBRFLERBLUEREORBECRELTW S LERE N,

A. B8 TkY, EMEFRORILREFOREIZLIGCHN

Wi T2,

W, IR ORIERF L ORREIZDVT, AE
HORGT-BIROE LV HBE A R R IS
RENTND, FEFRERETORED, K
TFOREROEESD, BIRERETE2F—5 v
USRI F ISR LURTHHISRERE ~DOIGAD
AHEILA AL TR,

T AR RIROEEEERTHHELLT,
FZE- DNA chip IE(=A27a7 LA A BER
TWBE, Kk, 7/ A7l JMEDSRIGTIEES
EFAMFIRT SO OENE L TEHB &SR HE-

AT TR -S4 T CEEORIRFRIADOKE
WA RTHE TH DA /0T LA EE AT EEVEIT
3% methamphetamine (MAP) D&MER 5 B 535
JORERAH B TR T DMPREFHORZ)—
=T ERB I,

B. Fik

E R T~ TOERICIL, ICR Rl X (20 -
258) %E}‘ﬁ L/T:n
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1. MAP 184554 - L 5B EME A~ DRE

MAP (2 mg/kg, s.c) X1 B 1A 7 B MiC - TRMEE
HLf MAP AR EHE T, 24 BB LTRT BH&IC
MAP(2 mg/kg, s.c.)BREICIVFERS A ERTEML
B EE A EEE (BR-ASOL, ~AAYH—F &
& —) & RVTERBL = (Table 1),

Table 1. MAP #5240 Va— /1

DAY 1123 | 4|5 |6|T7T|8] |4

TIryrpifrir| oo

1 :MAP (2 mg/kg, s.c.)
O :MAP (2 mg/ke, s.c.)

2. MAP FRbMR{F HERR D EEAif

B ik EH R ©FF M Iz iX ., conditioned place
preference (CPPYEZ RV V-, BE2KED CPP #EiE
(ENS-CPP, Neuroscience +t) % v T, MAP{2 mg/ke,
sc)F1H 1EHREL, 50 SyMZEEMICPALAD. 7 8
Il oic o T 13 24T 57 (Table 2), XIFRBEILEE
HThAEBEARRY RS L, MAP BLUEEHE 50
HAShIHY L H— RS 2D ERTFA L
oo TAMEY Va ELTHE, T 24 RIS LU
B #ICREEL LIRS, 15RO aKERL
UREEOHRERBEZIIEL,

Table 2. MAP ZfFf A ¥ a—i

DAY |1 | 2|3 |45 |67 |8 |14

Tir|ryrjrjryrypre) |T

I :MAP {2 mg/kg, s.c.}, B
T:7 &k

3, wAraTvAtk

MAP(2 mg/kg, s.c.)ix5 24 B5fEH%. MAP {8415
(7 AR 24 RIS LUMREE R IC~ 0 225 iHIL |
PREDA N AR ROMBRETHD ventral
tegmental area (VTA)A 28 75 midbrain 38 LU EH
Bt 52T B4 (ucleus accumbens)% &3 limbic
forebrain %43 “L. mRNA O#tH%4To7z (Figure 1),
FAAFELLTIE, 7714+ —ELT oligo dT(18)
primer (300 pmoD Z{EFAL. polyA RNA ZERLLT
reverse transcriptase (ZEDGETERIGT Cyd—dUTP
BLU Cydi—dUTP #BGAF -, Fi=, AREEHEH

&LT lambda polyA RNA (50 pg¥x BUSBHIESR$ >
FAL-, B FRioas)—=711 IntelliGene
{Mouse CHIP Set I, Eifi&: http://bic.takara.co.jp/
catalog) & FBV Y TiT o7z, Cy3 BLUCy5 DB RIS,
Affymetrix 428 Array Scanner ([ZEDIRHIL Tz, 7 —4D
BRMTICIE. BioDiscovery ImaGene Ver. 4.2.% Hv o,
Cy3-dUTP BIU Cy5-dUTP F~/LIZLAE FaE
M scatter plot ZYERIL, AEMERESHEHEL TMA T
lambda 35T house keeping( 8 —actin) iB{z-FD¥EH
HNIRESTT DA LR LB, 1.5 (FLL EDEE)
RSN BEFEARHL,

MAPIZ L 2 BEFREOED

([ Day [1[2]3]a[5][6]7]8]
L S D A
MAP (2 mg/kg, s.c.)

Brain |Ai [C]

Limbic forebrain

Midbrain

Figure 1. Schedule of MAP treatment and diagram showing
location of coronal sections of midbrain and limbic forebrain
tested. VTA: ventral tegmental area, SN: substantia nigra,
NAC: nucleus accumbens. A: Acute treatment of MAP, C:

Chronic treatment of MAP, W: MAP withdrawal

4, MAP ¥R RIZE1TS glucocorticoid—induced
leucine zipper (GILZ) D1&H|

GILZ antisense BTALEOEE:GILZ S 1L antisense &
g%2H_. MAP (2 mg/kg, s.c., 7 B ) @R Gz LD
THAEFZALIZ 42 B2 RMUIZ, GILZ antisense (5
nmol/icviid MAP #5-B#AR1 3 H fMlis U MAP 18t
BEHMP | BREEICRE LI, $72, GILZ mRNA O
W RT-PCR 12 THESEL 7=, Corticosterone FEhk:
MAP (2 mg/kg, s.c.}6 8 #&5-%. MAP (2 mg/ke, s.c.)
YERGL 20 SytEicRml., P corticosterone HRAL
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% EIA TRIZTHRIEL -, Raf-1 OEF|:MAP(2 mg/ke,
sc.)b ARMRE%, BEBIRAN Raf-l HRETHD
GW-5074 (2 nmol/icv}% MAP (2 mg/kg, s.c.) B#S
15 SYRTITAMEEL . MAP TS BRBA R
ML,

5. MAP HHERIEZAIC 5115 GILZ D& H]

GILZ antisense ATAVEDREE: GILZ S 4k antisense %
F|3tL, MAP(2 mg/kg, s.c., 6 AR BMEZEIZLD
MAP R R RIC A T2 BaRatL i, GILZ
antisense {5 nmol/icviid MAP ¥ E5-B8541 2 BTN
MAP BHER 5 IR | BREICERS LI, ¥/-, GILZ
mRNA DOZEENL RT-PCR #HICTHESEL S,

6. MAP 183 512 LD Raf-1 144 D8

MAP (2 mg/kg, s.c., 6 H#)BE® &%, limbic
forebrain Z-4YEIL . Raf-1 38X UV BR{E Raf-1 DF s
7 EFFNEFhORRAMUE (upstate ) AAERL. ¥
TRE Ty MECIDRIEL.,

C. &%

L. MAP {8445 5= L5 EBE~ OB

MAP (2 mg/kg, s.c.) BERE5IZLY, BE: BRED
TUEMERHERD G (Figure 2A), MAP {8t 57
Tid, MAP(2 mg/kg, s.c.)i&EIX5H S EANTTAHELE
BHERHLN., O MAP SRS RRCHEL
THEITHIML T MAP B8R E5EICBHAIO
ZhHRIT MAP B ERT7HEIZBVWTHRHL T
v,

2. MAP R FIZ RO EFH

ABRBIRIZIVEREMTLIZ~D ATIL place
preference 335 T place aversion MFEFITFRH LA
7z (Figure 2B), —77. MAP D&RMHIHET 24 B
HIT AN EAT -T2 AHEAL place preference DFE
BNERH LT (139.4436.7 sec), ZOZRIT, R
FRTH.7T BERBWTHEREA TV
(150.8+51.3 sec),

3. TAIaT LA LB BRIEFRIBOMT

Midbrain: 900 EOBEFDRBE L RMLUIZER.

MAP S 58ECiT 708 Fi. MAP BMEHRSEFTIT
698 i35 LU MAP (R3ERE T 606 FOBEEFIZIW
TERELERRAIZBDON:, RELIZEIRLANTE
HHIORIEFRIC OV TELEE B U (Figure 3,
Table 3), MAP fRZEREIZ 350 VT, 21 EDRGFH34
(15 fFLLE) U, 4 BOBEFIMET (1.5 FETFIL
Tz, MAP (REERER- TP MAP B S BE R LT
SRS BEA BRI LT 25, B 5060 E
B CEBAERS N ARG I 7(0:3, Bd4)
BTtz MAP Sk, BHER S L UMASRRE
TEBREFEINRTVWEHREFEL TR,
glucocorticoid—induced leucine zipper (GILZ) 3L UK
HRET 3 ETHT,

Limbic forebrain: 900 FROBRTFDFREIRMEA AL
T-RER. MAP S 581 CHE 689 Fliis LU MAP 184%
BEETIE 671 FOREGEFICBWTRELRIUL
BERB LI, RELEBRARDONRETH
W OVWVTE LB AFHLUTZ (Table 4), MAP {REERHZ
FBUTIL, 10 BB FHML., 18 BofETH
ETFLTV i, MAP 2R 5B LUBERGETE
BRSOV AREFEL TR, BET 6(BEm:3,
A ) {ETHHT

Midbrain 36 L U limbic forebrain 13512 MAP SiE#
ERESIU MAP B S BEA LLERIT L1225,
MAP Sit& 57018 5 TR R S S8
F A(BE: 1, K5 3) @% R HUE, BT
3% glucocorticoid-induced leucine zipper (GILZ) (X,
MAP B¢ 5 24 R h - HAREBETORMMIZD
T-DFRHGEL - mAE ST,

4. Glucocorticoid—induced leucine zipper (GILZ) D#&#|
MAP {8442 5850 GILZ antisense ZRAAELTZEZ
%, MAP WHtERZRRA S Bl Zimbls s (Figure 4B),
[EHERIZ . MAP IZL 285K TR IS U7z (Figure
4C), MAP 445 554%™ corticosterone fXAFIEL
fo& A, REBICRW TA BRI N, &
7=, MAP B E8EC MAP 2B RS L7LAmd
corticosterone T3 ZIo ML TV 7= (Figure 5),

5. MAP f84E 5.0 Raf-1 o RiZTRE
MAP B 5% BIRE Raf1 HRETHD
GW-5074 % MAP B S-aT LB L 7= 2 5 MAP i
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PEORIRITA BITIHIE I (Figure 6A), E/-, MAP
B 585 MAP 55 L1245, limbic forebrain
I3 TY K Raf-1 70 $7B IS A E oL
Vs, — ., ORI GILZ antisense DFETARICLY
BAEIHE N (Figure 6B),

D. %

MAP (2 mg/kg, s.c.)D 7 ARNBMIR BIZL21THE
G DOWTRELIZEZ S, MAP B BEE T TEERIC
BV THERIRES, TabbilHttOR S RS
Too o, ZOZRITHREKT BRICBVTH# SR T
Wz, E0IT, [FRD MAP 5 Ay o — T4t
HEITV MAPEIBIZMR 2 EREBL /-4 25, MAPIZYD
place preference MFEIDFERIN, ZOZDRIT ST
7 BEIZBWTHDBRSR T L, L23o T, 4
FAV I MAP 882422 — LT, MAP Ot
UHIKTEE T VIO FTRE CHA T L& RER
L,

B AR L A 36 S UM TS AR ZI T R
WREFRE U AMEROMEATIREN TG ™0, 2
0, FHGIBRN AR ROMABATHD VTA

E1 92 midbrain BLUTEERGETHAH RS

B4 7% limbic forebrain ZABEERATEL T, w1207
LAZFHLY. mRNA BEROEBIE R, MAP #&
FERPA TLUITRRATEITYO, (1) MAP PREED 21 (2) MAP
BUHRE B L UTRETEAERFINDILLUTIO)
MAP S LIRERFE CERIL R SN ARG F %
FEL:.

S EIDHH CRACRBEIR b L LT, MAP St
5. 24 B2 OIARSERFE TREIIH mRNA L~ L0
INHERH G glucocorticoid-induced leucine zipper
(GILZ}DEENC DO TRMUTZ, GILZ antisense R
UBIZEY MAP FRMEAFE A s L ORI R AR A Y
SN BT e, GILZ mRNA OFEEIT MAP HfbKTE
BLUETHERRIC B 32 2N o Tz,
—3. GILZ H glucocorticoid - £V F D EIRATEHI N
LEEFHLLTRESNEBENDHAHILNE O,
MAP B8 58 C, M corticosterone EEZ-ou T
BRI, TORER. MAP BIERSRETHIE MAP OF
BEIZEVMS corticosterone EAMEINL TUABZEAS
BHbLM2 o, e, MAP 2RSS TIE. I

corticosterone THCHBAEEIEH LR h ol
b, MAP B4R o &> CTFRKBIB R
EEBEC TODRTHERED TS N2, MAP O3t
TR Z BT PRGN U ATER P R B2 5%
RLTWAHBIENRBEZINTNE ™0, £&KHND
corticosterone TROOEENL PRGOS I AR EIC
BELEZDEBBEINTVAIENS P BEHL,
MAP BB 5L > TAELS TRBRIF RO REERE
SIPRRICRBEEX TWALWDEELZ NS,

GILZ % Raf-1 BEHEEHE TN HESN., GILZ
DEMRELTRa1AEBRINTVAD, 2T, MAP
WHERTIZHTD Raf-1 ORFIARRLI, BIRAY
Raf-1 fEHISROBILEIZED  MAP TP REER I 24
&z, LizhioT, MAP ¥ttt 83712 Raf-1 ASE85.L
TWESZED AR A2 o7, Ef-, Raf-1 D308
FRELZEIS, MAP BHEREICE->TY Bk
Raf-1 ftommpiiidohiz, ZORIT. GlILZ
antisense DFHLEIZL IS, Lizdi->T. MAP
12D GILZ mRNA OFEIE MAP B fE1 L USET
PRI L, DA =X LT Raf-1 DY B
BB EERLUTWBEEZ O, Raf-1 i MAP =
— =77 —O—RATHYHIZ, ERK1/2 2&D
MAPK EFEIZAZE 45 MAPKKK Tha, MAPK 1,
MAP HTtEDRBUBIS 52 eMnMEEh T3 9,
Lo T, GILZ Io B Raf-1 D&l MAPK OBEE
(B 5L TODLOLE X LD, —F, UROB
FUTHL, MAP MR EEF THD AP-1 OIEEL RIS
HBHZEY, ELIRIFHEERDOBIEIR 511 Fos &
AP-1 DS HISEN RIBIMICEOELL THhaZ e
BHEMIZEN TS Y, GILZ DEEFIEL T AP-1 DER
BEAEETAZEARESNTND & LithaT,
MAP 83% 54252 GILZ DN, MAPKERMETER
i LU OHEFFIZ A5 95 AP-1 R X OB ES
BROBEISESIFETHEERRT CHILHERESH
-

E. &%

vA7uT VAET S BEOBRF I LRDOBME
BECHRENESL T BEFEFREL, (TR
RAERGEEROEMEZSH T BT ~E8ETF
DREWFHTHD, SHEOEITER?>D MAP Btk
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REDLHRERETORBMEBM RSN GILZ
ZRIHL, MAP HiRTFE RS UM B S
B4 30 LR ABANIL L, MAP [BH#R 51T LD TR
BRI ROREICEENEL, MAP 1202 GILZ DFE
3G | FEISNAEREMD RIS, I6IZ, GILZ 1
TaFAwF YA — R0 Raf-1 DY
BHeA AL | MAP HEMMR AL OO 8
RICEEL TV BEHEERS N,

(335 3R]
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Figure 2. A} Effect of acute or chronic treatment with methamphetamine on methamphetamine-induced hyperlocomotion in
mice. Total locamoter activity changes in methamphetamine (MAP, 2 mg/kg, s.c.)-induced hyperlocomotion in mice
by chronic treatmment with MAP (2 mg/ke, s.c.) for 7 days. Each column represents the mean total locomotor activity
counts with S.EM. of 14 animals for 120 min after MAP treatment. B) Place conditioning produced by
methamphetamine (MAP, 2 mg/kg, s.c.). Conditioning sessions (7 for MAP; 7 for saline) were conducted. On day 8
(Chronic) or 14 (Withdrawal), test of conditioning was performed. Conditioning scores represent the time spent in the
drug—paired place minus the time spent in the saline—paired place. Each column represents the mean with S.E.M. of
12 - 14 animals. A) *P<0.05 vs. saline contral, #P<0.05 vs. acute administration of MAP, B) #P<0.05 vs. saline

control.
A) Seattor Plot (G) B) Scatter Plot (G) C) Scatter Plot (G)
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Figure 3. Expression profiling of 900 genes between methamphetamine (MAP) treatment and saline (Control} treatment. For
each gene, average expression levels were calculated from two independent hybridization for midbrain, and displayed
on a scatter plot. A} Effect of acute treatment with MAP, B} Effect of chronic treatment with MAP, C) Effect of MAP
withdrawal.
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Table 3. List of genes increased expression and decreased expression in the mouse midbrain.

A) B)

Gene R Feold change Gene P Faold change
A

Inosital polyphosphate-5-phosphatase,

145 kDa Us2034 1.08 ESTe

SH3-domain binding protein 1 XE7871 0.99 ESTs

adenylate cyclase 7 U2ote 1.18 ESTs

mastocytoma N-deacetylase/N-

sulfotransforase Uaz304 118 g ESTs

procollagen, type X, alpha 1 : 031a2

ATP-binding cassette, sub-family G

(WHITE), member 1 Usadzo Decrease 4

Fe receptor, 1gG, alpha chailn transporter Da7eTA 125 | 1.39 &1

Mouse gene for beta-1-globin Voaraz

hauropeptide nociceptin 1 Dezhes 1.2

regutator of G-proteln signaling 5 us7189 1.08

srythrocyte protein band 7.2 Ui 0.87

zinc finger proteln 100 Uzzme 0.95

galactokinase ABOZ7O12 0.95

|splicing factor {(SRp20) Xo1esa 0.98

glucocorticoid-induced leucine zipper KM o1zes 11500

ret finger protein LAtG=S 0.93

ESTs Axgyr [

ESTs AJA54800 0.89

ESTs AWatl4e 1.07

ESTs AADITST 0.99 1.01

ESTs AlTETZ208 112 | 147

[ tncrease | 21016)]
List of genes increased expression (A) and decreased expression (B) in the mouse midbrain. A: Acute treatment with
methamphetamine. C: Chronic treatment with methamphetamine. W: methamphetamine withdrawal. A) The number of specific
genes in methamphetamine withdrawal group was 16.

Table 4. List of genes increased expression and decreased expression in the mouse limbic forebrain.

A) B)
Gene GeneBan Fold change Gene ConeBank Fold change
A c
Protein knase DNA activated catalytic
Laukotriene C4 synthase uzries 1.19 polypeptids DarsH
Raf-relsted oncogone Dooo2e  |igiaat Aldo-keto reductass Ueasas
ATP-binding cassette{MDR/TAP) Al316470 0.86 Amyiaze 1 vDO719
. " e REV3-like catafytic subunit of DNA
SH3-¢ binding p 1 XB7671 156 potym e e ABO31049
{Protein kinase C deits ABO11812 | 089 EAF transcription factor 1 X76858
a1 icoid-Induced leucine zipper | NM010285 5158 Procollagen type IV alpha 2 J04685
Mus musculus mRNA for lastexin D8a769 119 Procollagen type IV alpha 1 JO4899
clic nuclootide phosphodiesterasa
AT P usssso | 120 Ceruloplasmin Ua9420
DNA segment Chr 2 AJ242663 | 140
[EsTs [ aise037 [esTs | 10gonos |

List of genes increased expression (A) and decreased expression {B) in the mouse limbic forebrain. A: Acute treatment with
methamphetamine. C: Chronic treatment with methamphetamine.
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Figure 4. Role of glucocorticoid-induced leucine zipper (GILZ) on the expression of methamphetamine—induced sensitization in
mice. A} Effect of treatment with GILZ antisense (5 nmol/icv, 5 days) on the GILZ mRNA in the mouse midbrain. B)
Effect of pretreatment with GILZ antisense on the expression of methamphetamine (MAP, 2 mg/kg, s.c.)-induced
hyperlocomotion in mice. C) Effect of pretreatment with GILZ antisense on the expression of methamphetamine (MAP,
2 mg/kg, s.c.)-induced rewarding effect in mice. *P<0.05 vs. sense-pretreated acute treatment with MAP group,
#P<0.06 vs. sense-pretreated chronic treatment with MAP group.

— 142 —



=

Corticosterone (pg/ml)

o8 88883

B)
250

] Saline
MAP(2)

200

150

100

% of basal level

SAL MAP With 0

MAP

Figure 5. A} Effect of chronic treatment with methamphetamine on the basal plasma concentrations of corticosterone Plasma

concentrations of corticosterone in chronic treatment with methamphetamine (MAP, 2 mg/kg, s.c.) for 7 days. Each
column represents the mean plasma concentrations of corticosterone with S.E.M. of 6 animal.s. B} Effect of the
administration of methamphetamine on the basal plasma concentrations of corticosterone. Each column represents
the mean plasma concentrations of corticosterene with S.E.M. of 6 animals at 20 min after MAP treatment. SAL:
saline, MAP: Chronic treatment with MAP, With: MAP withdrawal. #P<0.05 vs. Sal-treated MAP group. B) Effect of
glucocorticoid receptor antagonist mifepristone (15 mg/kg, i.p.} on the expression of MAP (2 mg/kg, s.c.)-induced
sensitization in mice.  *P<0.05 vs. vehicle-pretreated acute treatment with MAP group, #P<0.05 wvs,
vehicle-pretreated chronic treatment with MAP group.

A) B)
< 30001 Vehicle 200 O Raf-1

E 2500f GW-5074 (2nmol/icv) = B Phospho-Raf-1
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N * @ 1504
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Figure 6. A) Effect of pretreatment with Raf-1 inhibitor GW-5074 on the expression of methamphetamine (MAP)-induced

sensitization in mice. Total locomotor activity counts in methamphetamine (MAP 2 mg/kg, s.c.)-induced
hyperiocomotion in mice by chronic treatment with MAP (2 mg/kg, s.c.) for 6 days. Each column represents the mean
total locomoter activity counts with S.E.M. of 12 — 14 animals for 120 min after MAP treatment. *#P<0.05 vs.
vehicle-pretreated acute treatment with MAP group, #P<0.05 vs. vehicle-pretreated chronic treatment with MAP
group. B) Effect of GILZ antisense on chronic treatment with methamphetamine (MAP)-induced phosphorylation of
raf-] in mouse limbic forebrain. #P<0.05 vs. vehicle-pretreated saline group, #P<0.05 vs. vehicle-pretreated chronic
treatment with MAP. :
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BT GRS T
BEEEtD b= HRBEICHS LEFEMEE OAINVS 2L F ¥RV
DHEEE (b — KR B wiEMig 2 A = T

SHMEE KR HKES
MEBHE £ &7
(IR AF R LR E)

(FAEEE)

DRIERT D AKER TSNS, EREED =) (5-0T) $EABELESEDLERRUEOEL LS
Y AF ¥ RN (HVCC) MtexeibZ. 30mMECL B [Cat WA, IVCCH 2= v FOSH, BIT['H]diltiazen s
S0P HRNEMA L, SHT (1uN) OERBM X b [VCa" A RBHROCHAML, ME4 8 BHHRICEAR
REAMMAR SN, T ORAMMEMSST 2 BHE I platesy AUk, S 5T WA R [(Ca" 15
ABINE b7 & Uity S DRABIIL 5-BT1 33 K U2 REKHEAMT S 5 nethysergide ko X D AR IHE N,
% 1+ 5-HT3 SEKEIRTS 5 WLT22E 1T k> T b REAIECIHIE N 55, TS E AN CRE L ABE Y
5T AREMIC & D BBA N5 ["Ca" I RAMMEE ST R L, 5-HT HRWMICL D& L7 30uH IC1 B
[YCa" | A DRINK nifedipine O FBYIMI X > THK LI 15, P/QB& U B & EVIC SPURTRENERIP2 P>
7, Westernblot 3kic & b tRAVCC Y 7=y FORBRLERITLELES, FhPhPABLITNREC &
BRT2aABETaIBY 7=y bOARLT . LEAMCDalC BLall 721y FoRBRCHELHIED
BBk, &5i['Eldiltisen AKRES o & 25, 5-BT OMRBMC X b ['Hldiltiasen RSARMIL,
Z oMM [ADETEE LTV . Th b ORME S5, 5-ET ERWMI &b & U5 LB IVCC OMB/RY 56T
1. 2BEUIBHESRELTHD, LddEOMMEAEE LE IV OU'Idiltiasen 15 M AEAIED M
REETEI RSB LRk,

OAEST[2]. BEAICLDECIZBMiTERY
AEBI TR EPHEEINTVWS[3-5].

A. HH&

HEATHEZOIASN 2P 72 I 04D
BRINLHVOTHRFIL 5-HI3 2EKEHE
PAEE A FREGBHERECIDERTNLDS
ZeHEINTVS([l], LEALS7LF YA
NEMEQIREIREEZBRT LS /-, TN
LR ROV IYTFEECREY. SNVEY—VER
FHRERYO KEMEYOREERZERT 2

—%. RERO LESENRCOMANV Y O LF v
ANVCRIETRESIODWTOBMIIFLA Y RX
NTHLHT. WBREEMAWEBERERZEOMRE
PIFOhTBD[6]. TAA 55 BIRKICLE
HEMBOMANV S ILF P RNVENTIANY
DLABROMEE LTI LBRETNTWS,
L Liadss, S8, EEPHEA>-OR
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FERTo>REEEHEI N THRL,
AAARFP 72y I VAP REERTIEY
FZRAMRICHBITBE, 7 IVEROEMENLT
FOEBERERRTIZLIAMOEDTH S,
FIC, KFETIE ST, 2BLUIZFHRE
BELTWB I EHHEREINTHLPERD R
A BEEEdpzAn., EAELo b=
(5-HT) Z# ks U/=BSIcE LomEMBan
MEH N LT v 30 (HVCC) #REDOELIZ DU
Tt L.

7 2 KR B EERICHE U T T o = [T]. BEE
15 HE® ddY Rv v AFRELMALEE L TR
COMREERMATHEML. 1Y VHRNEESE
Dulbeceo’ s modified Eagle medium (DMEM)H T 3
HARFtE# Lo 2T 10 ? M cytosine arabinoside
BIULW0EY < M1iF% &4 3% DMEN 1T 24 BHES
F|LUEE. 10y <MiEEH DMEN THE 2]
Lo EBRMIL 4 BRICHER 1080 MHSH
DMEM IZZ R L, 548 14 H B OrfEHila 2 2RIzt
Lize 28, AL TR ERARIE 95%L L
BEHETH o,

2. EEHEI~D57H TOIRFE

FeEMfa~ @ 5 7H T OIS, 5-HT S HERK
% 5-H QB4R FIIEHHEL DO 1.
aB. S-HT I HABZEDENWI &6, S-HT BX
VCIhESTERRRE O R, #ERRA~
DOHERE R LI TR TELTTIT o>

3. : ~D{"Cat AN

IR MR~ [“Ca¥ JHA O MEIZBEM[T]ICHE
> TCiTol. ML % Ca'' free Krebs-Ringer
bicarbonate buffer (10 mM Hepes &% : KRB-H)
L& HiT, 37°C. 10 4R preincubation #17 >
F=Db., buffer ZILFIBREL. Hiffa Ca" free
KRB-H #% fo0 % . 2.7 mM [“Ca¥]Cl2 (1 mCi
[“Ca)/dish) D F&E T 37°C. 2 4D
incubation %7 o7, RIS TH. HEMIIE K
¥ U7 KRB-H T 5 migk L. 0.5 M NaOH & & &1C
WIFREERML DHEL. €0 1 BEFEN
OFRTHML. Yo FL—F—L BTk
YFL=ar iy =il L D REEEEE
L.

30 mM KC1 oo@pnid [VCa® Jp ¥ & RFFICT -
2o #Fho#h L. P/Q. N B VDCC FHEXTH S
nifedipine . w -agatoxin IVA (w -ATX) . w
-conotoxin GVIA (w-CTX). BLUFL B VDCC it
{b3K T3 2 Bay k 8644 D HANIZ [HCat JD¥RAND 15

MR T oz,

4. Immnoblot oL 2 HVCC H7a = v M RO
HIE

Immnoblot 42 & % HVCC D FE L BEH [81ICHE -
TiTolko EHEMEMRE 4CORGTT 6%
trichloracetic acid # &8 3 % 0.15 M NaCl T
FLEOBERMP SR L. ZORBEEL
(10,000 xg. 4°C, 54)L. B5hi= pellet XK
% U7 50 oM Tris-HCl (pH 7.5) CEe¥p Lo R
. sample buffer (4 % sodium lauryl sulfate,
12 % B -mercaptoethanol, 20 % glycerol &% 100
oM Tris-HC1, pH 6.8)% fRi0LBAEARDS 0.2 nl
ERBIIFHLU-OLHEP L. BEHEER. 35
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MO FFLE. FOHRIE (10,000 xg. 4°C. 60 7)
EERfTFW, o LHERRIIBILIET
-80CTHRFL Lo

5/20% gradient gel (100x100x0.5 mm)% MLy
T SDS-PAGE 7 )V Sk Ey (20 mA, S0 3) 21T/
#. semi-dry %! transblotter (160 mA, 604)T
# 5 ) & ¥ 7= nitrocellulose f&
Osnimics Inc., Westborough, U.S.A.)% PBS Tt
Bl 137 mME7PNV T 8% Tris buffered
saline (TBS; 0.15 M NaCl &% 20 mM Tris-HCI.
pH 7.4) CEZE L= T D nitrocellulose B L.
NBLUP/QARHVCC? 1 +7a=w b LEVDCC
22?7 1% 72y MY BikE £CT—HER
feX Bz, 0.05% Tween 20 25472 TBS T 4
EZEH L. & SIZHYF Ig G & (VDCC : 1/2500
EBEHEFOERIK T, kB2 h=EaEoREIR
prestained buffer (ethanol : acetic acid: H20
=4:1:5)CH¥#E L. coomassie brilliant blue
THE L,

Bohn BVCC 72 = ;@ immnoreactive
band @743, InageMaster 1D Elite software
(Amersham Biotechs. Buckinghamshire. England)
IZTRET L 1o

(NitroPure,

5. [*HIDiltiazem &EAEER
[HIDiltiazen #&& (T AEMIAT L D AR U /= JHNL
ES%BWT, BER8IC®E L TITFok. REFLE
BRESEREL 0B, K L7 50 aM Tris-HCI
buffer ¢ 1 El3t# L. E—O buffer TRHREL Lo
HREEE(0.025 ~ 6.4 M) [*H]diltiazen DFFELE
T 25°C. 90 4fl incubation 2fTok Db,
Whatman GF/B 7 4 W& —2HWTIRERAL. 7
ANE—LICRET DREEERREL 2. FER

RGESOBIEIZ, 10-4 ¥ OFERSHE diltiazen
DEETIC LR LEHOAGEERWTESREY

T2

6. BHER

TEHESTHS LF0.5 H NaOH L= #ERsics
Haha&RaoEfIZ, bovine serun albupin %
BHEME L Lz Lowry SO HRE[INICL WiTo 1.

7. £E

HREML 3 < CEYE LHERETRRL.
HE R REDKREIL— ST E 281 (one-vay
ANOVA) @ # iZ Bonferroni’s test & X U
Dunnett’s test UL TIT o/,

C. & R

1. 5-HT @kERRRRIC £ % 30 mM KCI 3%5E4E[4Ca¥)
HADELL

5-HT % 0.001? 37 M DEABEHEE T REEHRRI 7
2RFMIRR L= 25, 0.17 M THERZ 30mMKCI
BJBEM[Ca IRADEMHRDH SN 1?7 HT 30 md
KC1 st [MCa A RIZBKEICE L. ZOHEA
BiZ3? M Ty EBed ok ( Fig. 1) &8,
AR THWE S-HT #Eid. L BB LT
trypan blue HhitEH SR D&M > & MlRBERZ RS
RN EDPHEEENT N D,

5-HT (1 2 M) OERRIBIC & b [HCa [RAILEE
BEEICIEANL . MREEE 2 4 R EICIE A RRIRM
PEEIN, 4 8IEMEICIZHEAEMIE plateau
KEL, JOMMNKRBERT 2EBEBITL 2
ORfEICBVW TS 4 8IFIBOEN L RIEET
Hor (Fig. 2),
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2. 5-HI EFIBEIC £ 5 30 oM KC1 Btk Ca® ]
A 3 2 5-HT SARGBTEORE
5-HT (1?7 M) OEkcIEEIC L hiEFEEN = 30
KCl &M [HcaV JRARIIIH L, 2hZh 5-HT
1BLU22EE, BLU -HI3 SREETET
3 % methysergide (MSG)3LTFMDLT2222 (MDL)%
5-HT IRZE M piIZ SR APIC RN L CHkgE L
EHaiTid, o-HT #sRIERIC L h FERE NS 30 oi
KC1 #3siE[MCa™ IR AT E R L b HEK
gl hi= (Fig. 3). Fh2ZhofEmsk
2 & BIMEERIZ R SOMEETH b, BB TR
SRMEIHE Lok, —A. MEAXE R
W 5-HT B8 & LIz SRR Ig B4 2 &\ Fig. 3
WRd LS 5-HT #igEIC X hFEREN 2 30
oM KC1 #&Feid[Cat JRMABMILIZ e RITHE LT,

3. 5-HT #ifeg &= 30 M KCl 3
F0E[Cal | ASEINC X 5 H 18 HVCC DR
B

5-HT HggEIC L b BRI O/ 30 i KCI 352
PE[“Cal R AL Fig. 4 IR T L35I, LB
HVCC 4% TdH 5 nifedipine L > TOHHE
BRIz, frogeicmgichiz. 4. P/RBLIUN
BHVCC HEHFEIEEESA Pk, bR
5. 5-HT EAIRREIZ L DR /= 30 oM KCl &%
BPE[Cat ) AINIZ LB HVCC  DHFETTHIC
BET st miREh 3,

4. 5-HT #HIREE SIS Bay k 8644 FHAHL
[Cat AT 2 E

5-HT Bt IRFEHIC, Bay k 8644 727E Tz ["*Ca”)
WAZEMRE Uiz & 2 2. 5-HT JRIg@BRIT L L C Bay
k 8644 Bt [“Cat [RAIARIZEMUL T,

5-HT IR B L UFRIRZEICHBIT 5 Bay k 8644 7
ETFICBWTHES [V JRADEIX, S-HT I8
ERBIUIEEERICEITS 30 oM KC1 FEatk
[“Cal R ADEIZE Liro )= (Fig. 5)o /. 5-HT
EIEIR AR I BIER & - Bay k 8644 FBFEME[HCa™]
FAEME nifedipine DFEEICL D ERITHEL
7= (Fig. 5)e

5. S5-HT HSFIRSELIC B2 H{MWIVEC al 7
=y boBEE

5-HT #hei@eg ik, MM B2 EM HVCC
221 72z PORRIIVWPREIE(LDED
TWamh % imounoblot FEEFHNWTHEIT L. £
ORER. P/QE, NBHVCC Dal Y722y b DA
59, LEHICCal BLUa2/dl Y72y
DERY, FRERLOMIIERREREZRDS
hizfr-ol- (Fig. 6).

EHkLC 5-HT gk 7 2ERICHBIT 5 L&
WCC D alf BLUFG4 72y PORRIZDON
T#hZFho A BROPEICL DRI LIEE
2%, Wihot 72z O nhNA BRICIEEE
pRohz»ok (Fig. T

6. 5-HT #izigSEikic B3 5 Hldiltiazen FAD
Zib

5-HT 4  OmFEMRD O RN L - hE
S~D[H]diltiazen &I IERBHOENICLEL
TiZ. BRARMMN%E R L TWE,. Scatchard ##iT &
ol T A, ZOEEME. Kd EORMIIE
K230 THH. [‘Hldiltiazen &ESEHAEICIE
FIEDBDH RN EHPYHELE (Fig. 8)s

D. % %
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BRFRTIHINA PP 2FIVRYDE
BRI D RHARERE DS mfZ AT o L 2 HVCC #eRic e
RLZEBEREZZ0DERHLIPIITZIEANT. ¥
RER I AKMEEHEZAREA Y, KEE
S-HT 2 @R T2 LIZL Wi eI o,
IREE 5-HT oEfEED 30 oM KC1 FHaH
[“CaV | A B BME BT L, BLUZ DD
5-HT ZAGEMREIC LI vl hz I eds,
5-HT D EAERRSEIZ L b 4 5 [MCa” JRA DB
5-HT ZFEAMSES L TW B HHEENTRgRE 5,
bR 5-HT EARIRFEIC 4T 5 30 o KCL 35
St [SCa¥ IFA DN 5-HT ZEGBD WD RS
THATELDBRENZOPERNTBHIC.
5-HT B @RTIC 5-HT 1. 2 BAKERE TH 5 MSG
& 5-HT SAAIBARK TH 3 ML 2 MZAIRIC BE
Lize ZORR. WTFhOREKENELHRIC
S5-HT HAEIREICHEVWE L Z 30 oM KC1 #FRE
(HCa [ A& M LB, SER2 el 8
Ghlatroiz, —H. ThoERERFRRICES
LB, [MCa JRAMMIZ SERICHE L 2.
ZHhoDEERIZ. 5-HT BRBREIC L VBRI NS
[fCaJRADMMIZIX 5-HT 1. 2BIFIZEK
PHESLTWAI2EKTE22EI60%,
5-HT #%e iR 12 #2089 2 30 mM KC1 %544 [*Ca’]
WA HVCC 0S5 BWThod 4 7iZL30
e, RO HVCC CHERKRBERH W TR
L& 2%, 5-HI BixIEZIc £ 2 30 oM KCl 5%
#E[“Cat ) AIE AL L B HVCC DBBEETTHEIC L B
DT, fho HVCC ©H 2 P/Q BB L U NEE HVCC
EBELTWRWI PSP Lo, LB
HVCC H5BE45 LT3 Z LI LA HVCC o:ERIE
HETH S Bay k 8644 & AW ATHIHEREDS S

HEEPTH S,

OERAIRETIE. OB A B LE HVCC 2 LD
ViU LABREEMEEZ 2 EBHEETNT[6].
HERLS T 72AMBICBIT2E/ 7 VRO
Medlzodle, BLUEHARTHSNE 5-HT
HAIRZIZ L 2 LB HVCC MAEDTERBRTH T
CEMETDIE, LROOHICBTF IRV T A
BROWMICIE. D & 5-HT ZBEHNESL
THWSAREMSE LI 5%,

AR TIZ 5-HT tIRHIC L% 30 oM KC1 3#F
HE[Cat ] A DA LA HVCC o [Caticnt 33
BHMOITEIZILZ30T, FYRANVEEABEOR
MRS LTnwiRnZ & [H]diltiazen &4
EERP L imunoblot HIZ L 2P SEHSHIC
Uito —A. 04 &gtz s L7 v b Tid.
A EEEMRIC BT 2 ANV DL EHRIT N &
HVCC 292 00HDEP L. P/Q BBLITL
BHVCC 2 Mg 2 AN T oBRICIZE(D 2N T
EDRETNTWS(10], JORRBE L KRR
ETIE. HVCC ORIEHEL SRR I, ToHE
. KFATIES-HT REGROS 2 EFRB L T
L2k, MK THWERBRMHMPRERBE I L,
L s R USSR 2 RABIOs D
THH L. REVBRTLIEEDNDD, HH
ETHRTH S,

DK HBEENGE URREKFRTR. LY
HVCC $51/i38¢ % % ninodipine 2% 5-HT I & h 355
Shi-mERED—HE2dETI I LI#HETN
Twa([ll]e FKARTH S KL ST, 5-HT #ie
BRICLDFERSINZLEHVCEIEDE DD
& 5% nimodipine DIEIPEA L BAR L T 2 TTHE
EBEZ SN SH, REEAIDS 5-HT 2 LT 5-HT
ZRBOBEELEFERL VWL EPS. THhb
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DEFRFRTHONIBERIFAROERE —B

T3H0LEFEZ6ND, LPLAYS, S-HT ICX
% 5-HT B OFRRMIRIEMEIZHE S HVCC #iE
DEEDVDRIBFICL2DhREDAIIDON
T, BERESbH TR, SHBBHRTN
ERETHZ L L BIT. LROBKT—F 2 BER
T3&, LEHVCC MR bOoMFERAT I L
KX OYHERFBOERD DI FHICEALR
LEYOMAO - H OMBE R EBIMEH & REE L
#rb0eEISND,

E. # %
ERROERP S, REE 5-HT OERIRIE
5-HT1. Z2BLIUIZHEENALUTLE HVCC D&
OHETELIREL. Zon#EILE HCC ©
[Hldiltiazen & &IC AN 3 2 FMMEDTUEIC RN T
T EHHBEL =,
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Flg. 1 Changes In 30 mM KCl-stimulated

Ca™linflux Into cerebrai cortical neurons
following exposure to varlous concentrations of
serotonln. The neurons were cultured with various
concentrations of serotonin at 37 °C for 3 days.
*P<0.01, compared with the control value (without
treatment of serotonin, Dunnett's test).
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Flg. 2 Time course of changes In 30 mM
KCl-stimulated (**Ca*]influx Into cerebral
cortical neurons following exposure to serotonin.
The neurons were cultured with 1 pM serotonin at
37 °C for the period indicated in the figure. *P<0.05
and **p<0.01, compared with the control value (without
treatment of serotonin, Dunnett’s test).
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Fig. 3 Effects of methysergide (MSG) and
MDL72222 (MDL) on serotonin-Induced increase In
30 mM KCl-stimulated [“Ca*]influx into cerebral
cortical neurons. **P<0.01, compared with the
control value (without treatments with serctonin,
Bonferroni's test). #P<0.05 and ##p<0.01, compared
with the value determined in the presence of serotonin
alone (Dunnett's test). §§P<0.01, compared with the
value determined in the presence of serotonin alone
(Bonterroni's test).
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Fig. 4 Effects of varlous Inhibitors for HYCCs on 30
mM KCl-stimulated [*°Ca®]influx Into cerebral
corileal neurons followlng exposure to serotonin.
**5<0,01, Bonferroni's test. Drug concentrations:

5
Basal -

. wATX, 1 uM; w-CTX, 1 yM; nifedipine, 1 pM.
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Fig. 5 Effect of nifedipine on Bay K neurons. HVCC subunit mRNA expressions were
8644-stimulated [**Ca®*Jinflux Into cerebral cortical analyzed by RNA blot hybrdization. The neurons
neurons following exposure to serotonin. The were cultured with 1 uM serotonin at 37 °C for 3 days.

neurons were cultured with 1 uM serotonin at 37 °C for
3days. ##P<0.01, compared with each control value
(Bonferroni's test). *P<0.01, Bonferroni's test. N.S;
not significant. Drug concentrations: Bay K 8644, 1
HM; nifedipine, 1 pM.
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Fig. 6 Effect of serotonin (S) exposure on Fig. 8 Scatchard analysis of [*H]diltiazem binding
expresslon of HVCC subunits in cerebral to the particulate fractions from cerebral cortical
cortical neurons. The neurons were cultured with 1 neurons following exposure to serotonin. *p<0.01
HM Serotonin at 37 °C for 3 days. Representative (Bonferroni’s test).
immunoblotting analysis was indicated in each
figure.

— 1561 —



AT RRE
HEROYFIEABFICBITAE/ TIVII VAR —F—O%E

SEBRE: SRR
EFFRE: thRME 2 HKFET L NKRBE LT RE . 88% " PRATA L
Wz & >?, WA mEBFfE®, BAEALR
(' BAL R FRFBREFE R AR A M Z T, * () R EFT TR R - 7 FRRES.
P BRI R AFRESBEHER

(HREE]

HRHD—HBTHIINA 0 AR ITTAZUHMAPHEE—/ 2 b5 AR—4—(DAT), £OLZ RS AR —5—
(SERMRU/NLIE 2 I ATU A —F—(NETIEHEE T HIEIZ > T B/ TEOHMERET LS D, PRF—NZ
SDABEZIEROTLIIRBERNOERBFICEL TEELREIERELTL DA DA LNOT/TI-AEEEANKS
I+ aIIFBASMIZEh TULELY,

AN AL BEEIE DAT T2 &4B(Z SERT S HILIRERANMHITLIZEWHEELE: T Thic OIS
DERZHST HRAT/ 7IL M RORTE BMEL T AL SITAERLTOAIUIZH T DRERE. M,
AR &AM K —/ S22 (DAex), O BEGHT D BEERIL. €/ 7IUITHBLALT L AR —
S—— & EBRYRAABREBOEEL TSR . LHL, IS ORMIESIE, SERTKO R YARIZELNTIE 5-HTex
FHMEET-H DATKO IO RIZHELITIZ DAex ENET VLM of-CM 5 BET S DAT A= BEBYAHER
527 AN, BRET S SERT IZB T LEF—/ S FRYAHERRELEVEE SR, ChoOBROCHERA~NDE/T
SO - BRYRAHL, FSUAR—2—IZKIMYRAH T THM LS FREAN T BSh-.,

MAP D5t tE(3 DAT £,L<I1Z SERT OFEL XA TCIFHMEINEL &M, Bttt ORIRLIZILDAT DFHin Y SERT
HEELARERE-LTLAIEERBL TR -, 512 DAT $L4E SERT #&5RALLBE T MAP Rt DR E
(expressiol TIZBERLIL A DAT DAL X RILEEHE O Bdevelopmert)E B A H L2 EERL . BTR{EORBIC )
12 DAT OERARBEH DA TH I EETML TE, ZOEREDRBICHSEAHERMB ONE MAP (Z31T 5 DAex
O LR EERRLENEZRAVTRALIZECA MAP TIIRERKIZHTD DAax OFLLMET SEIfEEA TR
1=

CNEOEENBBRAHOS FHERRBRFICETAE/TIVMIVAR—3—0OENIZ. tEBESh TLVLLEIZ
BN TFR#NEALRT,

A. BHY —(NETHEhENEMIZKALI KO =V ATH,

2H A OEBMSN RIS TV ¥, e,

AR NLE ST I AT AR—I—ITES L
BREhR A S35, K. A OBRBIBRITIN—
PRIPGUAR—F—DATE AL TWAEE X BN
Tz Y5, UL, DAT ZXIBLIE /22T IMKO)
2T RATHINA L OBBliTREEENh, Fob=FTF
W AR—H—(SERT), /NI RTZV T AR—F

DAT K2 SERT i dV EIFe 2K BAMEHE
aRA DRI IHETHIEERHLE T, Zhhom
BRIL, 04 8BITEL DAT & SERT 233:12B8 5
L. RN AR — 7 —DOHEERANRTEET DL
ETFBLTD, B i, BB 5T b0RR
I T AN /TR R EOAT Y B

— 152 —



