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UKZARICERTE2RETAT L2, —8
M~y F ) > Foigic ERBRICHEL 72,
£E1 MAP M5 %R

Z v Mic& &, MAP 4mg/kg, YM-09151-2
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5 ug/ml leupeptin, 10 gg/ml bacitracin, 200
rg/ml BSA, 5mM MgCl,) #mz, *NRG
B 25C, 255 MREL, 0.5% polyethyle-
nimine T 2 BREILLERTAE L TV 7z What-
man GF/C glass-fiber filter % Hv» TIR5 &S
#iC T B/F 7 BE# 177 - 72, #5 R H substance
P #4812 5 uM FE1EHE substance P NHFET,
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RRAM MY X - IBEEBREM S0mM + Y X -
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PH7.6) # 2, #ORGHEKKPIZT IR
HifE L Whatman GF/C glass-fiber filter %
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SCH 23390RT0IE TI2BlIE SN o 72, BETIIEIRL L p 5o,
means = S. E. M. (fmols/mg protein) *p < 0.05 vs control (one-way ANOVA)
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fmoles/mg protein

K2 MAP #BEREHRS TR REIsubstance P
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).
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means = SSEM{(n = 7) (one-way
ANOVA)
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PPTmRNA #»¥#m¥ a2 %R0, L»LZ
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ez ERBIns,

BE CTlisubstance PEE & L VS &KL
MAP 85 T&IZ R bl d - 72, hiREE
F K substance P #8 5 & it B
BRLBEELEZ ONLIBERBERKIZ A9 e
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P &8 L SFENE{LIZ Z 7 substance P ##
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2575, Bolamb2PnBEIFERICL 5 &4
FMnsubstance PHIIZI B &K MNIClocal cir-
cuit TR T A ML HL T3 2 L 28EL
THY, HEKRD substance P 20Tz 2
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7 substance P DERIZ N EF TII LA LHES
T h - 125 8GR Petit &290RL 7 2
P RN I EEME Y5 Z &% in vitro
TRl 72, 2% N4 EO MAP Sl ERRICiE
1TL T & 115 # %K substance P REEHETT
#i3, FETH Foe: U HBAICEELR
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BINAY D- 1 EMTETH 5 SCH 23390 B3
B E TR &K RS substance P 47
WLH R 6Nz, Méethsubstance P& &2 SCH
23390 HElAMHRES TEIIR s ik - 125,
Oblin & 3318 4% 5 7% T3 #R 4K substance P
EBOEME RV TS, BERETD
substance P #BNELIIBE L VL LHES
KO ERRT 2 LEZLNEI L0, D-
1 SAMGENT T substance P N AR DB &
BeEETTHE, #MICB| & #k < substance P FF4K
ERSML T ZRIT I EHRESN, D-1
SRAOME/ERIC substance P RHZE{LE A

T5L00°5 5 HEERE N2,

MAP #ifif 12 317 3 TRH ROBGEIC D
it Nakashima%¥5* MAP &5 L oigs
#ETHREE TRH 2 BOEL b » 1297,
#5148 TRH SR EMHR5S TR T2 &
EFRWZLTWA, 2L TZNEILY substance
P O34 & Elkic ~ oY F— UL CREE
3 7z, Spindel 532 MAP & IR EEER| T
» 5 AMP o kg B RS THREE TRH &8
DFLEHEL TED, AMP 2 & D BEKT
TRHEHZFE LB 2R L TWE. LD
Z & H 6 Nakashima & i3 &EBlo) MAP #&(2
&0, FRICRBAE L L WEENTRHH
FEIEBIEN, ZThAREICEAL TRH
ikt down-regulation S 413 & v» 5 (B4
277 Tvw b, ¥7-20%{LY substance P [F]
BICF I v SREENMNLLEBILEZ S0,
AR TIEFEIC 20 TRH £44ke) down-regu-
lation {3:8REY /3 > ERTED MAP & i
BREOER» L D-1, D-2W F 33 025
BENLZLDTHEILERALLICLAE, 2
»X 512 TRH  F72 substance P * AL & 5
CMERTR 2 v RHA RN LERAEF
T 5 Z 232 5 Wi ¢ TRH ROEEETT
H#i3 R Y ROBAIG BB LIRS E R
LTwaintEZ LS,

—F, BWFETIE D-1, D-2WENENL
DB E TLHRY TRH 0L H+Fn
FRRLNZ, Tk ) % Foes vEREIC L
B ko e bicthit L T TRH 254&0
B SIERIEINE V) MRRBMIZR
LNTWiw, ZozZxlgF iR TRHA
DEELHEFROFEELTERET 2HMRH—>
THNEEELEZILNS,

MAP &##EIC L 2W~=7F F RaEfbid
B 5 1 BHETRR L N2/ 48eE %Iz I3
EHE L TV 7z, L L, %9 Uiike, Nakashima
LRI N6RT7TF FROELITERES 18K
BTLFRL Wt BELTwE, Zofh—
B2 ERTHNOTHAHIHID? Ko & B
ROWE—DGENIL, W HIT—BEOMERRICE
AXEENEEERS L T2 | BRREICKEEL
TWBETHL, RRBREILEE, o
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SR LRE LY, MAP RERE CTEIRE
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BITEH B E BT 8N B3 Z it b CHEEE
HIFS MR A R R HEE LU i s 2 F v
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)% 12 B P substance P % TRH iz { ke
25 2RI Lli~<7F FSBHHARND down-re-
gulation L7222 6N 2, Tibb, ¥
FiEREETIE Foo: v RICEBERS2ET S
substance P, TRH M~7"% F ROWEM
KOBRENTWLIEHBEETHS ) &2
Lk,

Wil 8B 5 substance P, TRH #it
WD FoeI AL TRERTHREESTUE
FTEE0IFEFCEMULELEEL S, LA
L substance P {3 D- 2 %#&4k%, TRH iz D-
1/D-2WEEAT B LI BEDPELNE, 2
MgV MAPYRMSEICH T 2 ~7F Foo B
SEnHBFHIR—TRR W L2 TRETL LD E
B2 5. B OiTEIREF RIS &5, MAP i
ENFERIZ D- 1 ENE D-2 BT
NoOBTHELICHEIEINE Z &2 5, #i
HDTZEERME Tl D- 1/D- 2 M FROR BHt
WIBETH B EHPELPICIN TR, 2t
MEBEgic— BEREr TR L -8 D- 246
BETRBARGHHEL 55, D- 1 EBEECIiE
LY, D- 2 S8EKENT 5 RIERIC DA BAEDS
FBRENTVEZ EFREIN T3, AFR
DFER L EZ bbb L &K TRH Rogse
ToEi WA D R R - FERERR8IC, substance P
FoBe R ST EERRECOBAL R
EITENFHRIC F N ENEE L T 5 WEEMEY
Ezbhb,

¥ E ]

Z 3 T MAP it R R TREE T sub-
stance P B X" TRH ROBEEAEIES
N, LrLInsngbid ke v 2EREA
L7 kLB TH B ErBESINTS
A, KHFRTIEIOERTF F ORI Foe3
vZEkD D-1, D-2wW§Not7547%

LT B DH #BIRA D- 1 ERED SCH
23390 & & vMEIRAY D- 2 M. YM-09151-
2 &AL TRETL 22,

MAP dmg/kefih#e5 T4tk substance P
SR L, Z0EbiZ YM-09151- 2 RiALEE
TR & #1725 SCH 23390RTALE Tt k3 1L
tehr - 72, MAP 4mg/ke 14 B IR E1RE TRk
#5 1 B34 THEREY substance P &1 M&
ETHS L, 202 iz YM-09151- 2 BIAE T
BBk & 17247 SCH 23390R7AL2 TI3REIE 3 N
ol BETCRERIRLA L -2, —4,
¥R TRH &3 EED MAPIRIERE %,
BEAKRTERLL, ZnZEfbid SCH 23390, YM
-09151- 2 T N oOBAE CLHIE 3 N,

Loz & &) MAP@ERSIC & 5 ¥
HHE Tl 8414 substance P ROBRRETTHEDT I
1 D-2%FEENLCEREN, —K, TRH
ZoOEETLEY D-1, D-2/ F o3 U2AK
EFNLTEBRING I EVHLP o7, £
L € Z ?substance P & E & 8 TRH Fie
T, WRHHEERENRETHORL L,
HHHRE - ERERIc TN FNEET 24
PR ERL 2.

mEMZ 5ICiRA, HigH, AEMEBHLYZL
7o BTk A T EREEE I NI M RA T B O B E L TN
BrortelKER BRECE(HLRLLETE
Yo TLEAFROETICLNBRNE 2220
B AR ERAA R Fo R - /NS B I
BOE#ALET, S LICERTEHE - 880
Zunizifwiekil—xkE, @ BEERLHA
HAZEFREERSBELERZOBEEICLLIH
FLEBLETFET, YM-09151-2 3 L vr SCH 23390
ERALTTE oI HME (HH) & Schering
Co. (USA) icR&@h72L 7T,
ARXNEEIZEIE BFRBRIELKETRE
L7,
AHEN—IRILIEELTEM - HRETREER
(RMIBRN LW EHRE S & ORI BT 55
B > TiTFh -7z,



1)

[y=]
~

3

~

4

~—

5)
6)

-~
~—

oo
~

(2]
~—

10

11

~~

12
13

DN

14

~

15

il

16
17

~—

18)

19)

Methamphetamine iz & % substance P &, TRH %o/Z1k 589

X S

Janowsky DS and Risch C | Amphetamine psychosis and psychotic symptom. Psychopharmacology
(1979) 65, 75—77,

Snyder SH : Amphetamine psychosis . A 'model’ schizophrenia mediated by catecholamines. Am J
Psychiatry (1973) 130, 61—67.

Gold MS and Bowers MB : Neurobiological vulnerability to low-dose amphetamine psychosis. Am
J Psychiatry (1978) 135, 1546—1548,

Sato M, Chen CC, Akiyama K and Otsuki S ! Acute exacervation of paranoid psychotic state after
long-term abstinence in patients with previous methamphetamine psychosis. Biol Psychiatry {1983)
18, 429—440,

HMEE— | =Rz BT 5 methamphetamine MEMEIRSK. X4 - ¥ - 178 (1983) 3, 137—148.
Nishikawa T, Mataga N, Takashima M and Toru M : Behavioral sensitization and relative
hyperresponsiveness of striatal and limbic dopaminergic neurons after repeated methamphetamine
treatment. Eur J Pharmacol (1983) 88, 1950—203.

FERGER | BUERERTHICALN I FERRENRE L BAICET 2 EBHFR. BHE (1979) 81, 21
32,

Segal DS and Mandell AJ . Longterm administration of d-amphetamine : progressive augmentation
of motor activity and stereotypy. Pharmacol Biochem Behav (1974) 2, 249—255,

HIlEZ : Methamphetamine REHZEHJD 7 v b OITEEBAE /) T 3 R0EL— LIRS+ 72
EBFICOWT, B - B4 - 178 (1988) 8, 389—403.

Kazahaya Y, Akimoto K and Otsuki S: Subchromic methamphetamine treatment enhances
methamphetamine-or cocaine-induced dopamine efflux in vivo. Biol Psychiatry (1989) 25, 903—912.
Robinson TE, Jurson PA, Benett JA and Bentgen KM : Persistent sensitization of dopamine
neurotransmission in ventral striatum (nucleus accumbens) produced by prior experience with (+)
-amphetamine : a microdialysis study in freely moving rat. Brain Res (1988) 462, 211—222.
FEHR, MR EEEEE R — BRK & B8 —, S2MmIHMK, RRE (1986) pp. 168—213,

Robinson TE and Becker ]JB : Enduring changes in brain and behavior produced by chronic am-
phetamine administration | A review and evaluation of animal models of amphetamine psychosis.
Brain Res Rev (1986) 11, 157—198,

Ujike H, Ogawa N and Otsuki S : Effects of acute and long-term treatment with methamphetamine
on substance P concentration and receptor numbers in the rat brain. Brain Res (1988) 453, 136—142,
Nakashima M, Kajita $ and Otsuki S : Reduction of rat striatal thyrotropin-releasing hormone
receptors produced by repeated methamphetamine administration. Biol Psychiatry (1989) 25, 191—
199,

Kebabian JW and Calne DB : Multiple receptors for dopamine. Nature (1979) 277, 93—096.

Torio LC, Barnet A, Leitz FH, Houser VP and Korduba CA : SCH 23390, a potential benzazepine
antipsychotic with unique interaction on dopaminergic systems. J Pharmacol Exp Ther (1983} 226,
462—468,

Terai M, Usuda S, Kuroiwa I, Noshiro O and Maeno H : Selective binding of YM-09151-2, a new
potent neuroleptics, to D-2 dopaminergic receptors. Jpn J Pharmacol (1983) 33, 749—755,
Glowinski J and Iversen LL : Regional studies of catecholamines in tha rat brain. J Neurochem



590 E £ X -

{1966) 13, 665—669.

20) Ogawa N, Hirose Y and Nomura Y : Recent research on neurotransmitter receptors ; in Neurotrans-
mitters in Disease, Yoshida H eds, Excerpta Medica, Amsterdam (1985) pp. 56—68.

21) Henly JL : Discussion of nomenclature for tachykinins and tachykinin receptors , in Substance P and
Neurokinins, Henly JL, Counter R, Cuello AC, Pelletier G, Quirion R and Regoli D eds,
Springer-Verlag, New York (1987) pp. XVii.

22) Ogawa N, Mizuno S, Mori A and Kuroda H : Chronic dihydroergotoxine administration sets on
receptors for enkephalin and thyrotropin relesing hormone in aged-rat brain. Peptides (1984) 5,
53—56.

23) Lowry OH, Rosebrough NJ, Farr AL and Randall R : Protein measurement with the Folin phenol
reagent. J Biol Chem (1951) 193, 260—275,
24) Elliott PJ and Bannon M] : Substance P and substance K biosynthesis : effects of methamphetamine.

Soc Neurosci Abstr (1986) 12, 760,

25) Heverstick DM, Rubenstein A and Bannon MJ : Striatal tachykinin gene expression regulated by
interaction D-1 and D-2 dopamine receptors. J Pharmacol Exp Ther (1989) 248, 858862,

26) Jessel JM : Substance P in the nervous system ;in Handbook of psychopharmacology Vol 16,
Iversen LL and Snyder SH eds, Plenum, New York (1983) pp.1 —105.

27) Pernow B : Substance P. Pharmacol Rev (1983) 35, 86—141,

28

=

Bolam JP and Izzo PN : The postsynaptic targets of substance P-immunoreactive terminals in the rat
neostriatum with particular reference to identified spiny striatonigral neurons. Exp Brain Res (1988)
70, 361—377.

29) Petit F and Glowinski J : Stimulatory effect of substance P on the spontaneous release of newly

=

synthesized [*H] dopamine from rat striatal slices . A tetrodotoxin-sensitive process. Neurophar-
macology (1986) 25, 1015—1021.

Oblin A, Zivkovic B and Bartholin G : Selective antagonist of dopamine receptor subtypes differ-
entially affect substance P levels in the striatum and substantia nigra. Brain Res (1987) 421, 387—
350.

Spindel ER, Pettibone DI and Wurtman RT : Thyrotropin-releasing hormone (TRH) content of rat
striatum | Modification by drugs and lesions. Brain Res (1981) 216, 323—331.

Fukuda N, Miyamoto M, Narumi S, Nagai Y, Shimura T and Nagawa Y : Thyrotropin-releasing

30

=

31

paws

32

~

hormone {TRH) : Enhancement of dopamine dependent circling behavior and its own circling
inducing effect in unilateral striatal lesioned animals. Folia Pharmaco! Jpn (1979) 75, 251—270,

33) Kerwin RW and Pycock CJ : Thyrotropin releasing hormone stimulates release of [*H]-dopamine
from slices of rat nucleus accumbens in vitro. Br J Pharmacol (1979) 67, 323—325.

34) Sharp T, Bennett GW and Marsden CA ! Thyrotropin-releasing hormone analogues increase
dopamine release from slices of rat brain. J Neurochem (1982) 39, 1763—1766,

35) Antelman SM, Eichler AJ, Black CA and Kocan D : Interchangeability of stress and amphetamine
in sensitization. Science (1980) 207, 329—331.

36) Robinson TE, Becker JB, Young EA, Akil H and Castaneda E : The effects of footshock stress on
regional brain dopamine metabolism and pituitary g-endorphin release in rats previously sensitized
to amphetamine. Neuropharmacology (1987) 26, 679—691,

37) Ujike H, Onoue T, Akiyama K, Hamamura T and Otsuki S : Effects of selective D-1 and D-2
dopamine antagonists on development of methamphetamine-induced behavioral sensitization.



Methamphetamine |Z & % substance P %, TRH :aHZE1b 991

Psychopharmacology (1989) 98, 89—92,

38) KR &, BEA— B ¥ BR—%, KU—3 KEAE, FH & KASEREIERETO%
F T AL SREOBRELORE —D- 1 RO D-2 7 o= 2 M & BT8R 5 — -
¥ar - ATH) (1990) ENRYAR.



592 E £ X -

The effects of selective D-1 and D-2 dopamine antagonists
on methamphetamine-induced changes
in substance P and TRH receptor binding
Taichi ONOUE
Department of Neuropsychiatry,
Okayama University Medical School,
Okayama 700, Japan
{Director : Prof. S. Otsuki)

The effects of pretreatment with either SCH 23390, a selective D-1 antagonist or YM-09151-
2, a selective D-2 antagonist, on methamphetamine (MAP)-induced changes in the substance
P and TRH system were investigated. A single dose of 4 mg/kg of MAP reduced the striatal
level of substance P 30 min after injection. This reduction was reversed by pretreatment with
YM-09151-2 but not with SCH 23390. Repeated administration of 4 mg/kg of MAP for 14 days
reduced specific substance P and TRH binding in the striatum at 1 h, but not at 48 h, after the
last injection. The reduction of striatal substance P receptor binding was prevented by
pretreatment YM-09151-2 but not SCH 23390 prior to each MAP administration. The reduction
of striatal TRH receptor binding was prevented by pretreatment with either antagonist.
These results indicate that changes in striatal substance P level and substance P receptor
binding induced by subchronic MAP treatment are mediated via activation of D-2 but not D-1
receptors by MAP-released dopamine, while changes in striatal TRH receptor binding are
mediated via both D-1 and D-2 receptors.



