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Diagrams representing the location of the cannula tips for injection into the nucleus
accumbens (leflt) and the striatum (right) according to the Kdnig and Klippel Atlas.
CC: corpus callosum, NA: nucleus accumbens, STR: striatum.
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#1

Effecis of peripheral administration of YM-14673 and TRH on
spontaneous miotor activity in rats

Spontaneous mnotor aclivity

Drug Dose (mg/kg) Route Counts/60 min Counts/120 min
Control ip. 5104125 : 654 3 138
YM-14673 0.0! ip. 507+ 65 674 4 101
0.1 ip. 7104118 1020+ 88
1 ip. 1986 + 139** . 3498 4299+
Control ip. 438 + 82 638+ 81
TRH 1 ip. 546 +- 101 680+ 110
3 ip. 371+ 64 529+ 41
10 ip. 57124178 7424 159
20 ip. 1189 4 109+ 1434 £ 122
Control p.o. 2294+ 49 5661 80
YM-14673 1 p.o. 3584 73 583+ 105
10 p.o. 9554 78°** 20314 99°
TRH 10 p.o. 335+ 70 599+ 87
100 p.o. 47+ 73 614+ 86 ,

Each value represents the mean £ S.E.M., from 6 rats.

Significant differences from control were tested by the Wilcoxon-Multiple-Comparison test
when the Kruskal-Wallis H-test was significant (P <0.05),

Significantly different from the control group: * P <0.05, ** P <0.01.

x2

Effects of haloperidol, a-MT, AOAA and atropine on the YM-14673- and
TRH-induced spontaneous motor activity increases in rats

Spontaneous motor activity

Treatment Counts/60 min Counts/120 min
Saline 438+ 82 638+ 81
Haloperidol 91+ N7 5154 90
a-MT 371 4102 632 4156
AOQAA 509 + 81 648 4 79
Atropine 443 £ 108 633 413)
YM-14673 1986 4 139 (*) 3498 4299 (*)
YM-14673 + Haloperidol 811 4287° 1430 £ 488*
+a-MT 776 £ 142° 1321 £251°*
+AOAA 677 115+ 894 4 143
+ Atropine 19114 85 3520 115
TRH 1189 1109 (*) 1434 + 122 (*)
TRH + Haloperidol 548 206 734 4241
+a-MT 3944 64+ 548 + BO**
+AOAA 578 £ 108" 697 4 124°*»
+ Atropine 948 + 107 ’ 1236 £ 119

Each value represents the mean + S.E.M. from 5-7 rats.

YM-14673 {1 mg/kg) and TRH (20 mg/kg) were administered i.p. to rats [5 min after giving
either haloperidol (0.2 mg/kg ip.) or atropine (1 mg/kg i.p.), 90 min after giving AOAA
(50 mg/kg i.p.) and 4 hr after giving a-MT (250 mg/kg i.p.).

Significant differences from each group were tested by the Wilcoxon-Multiple-Comparison
test when the Kruskal-Wallis H-test was significant (P <0.05).

Significantly different from the YM-14673 or TRH alone treated group: * P <0.05,
** P <00l

Significantly dilferent from the saline control group: (*) P <0.01.
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#3

Effects of unilateral adminisiration of YM-14673 or TRH into the nucleus accumbens
upon spontaneous molor activity in rats

Spontaneous motor activity

Drug Dose (pg/2 pl) Counts/60 min Counts/120 min
Saline (*) 339+ 64 457+ 81
YM-14673 0.001 469+ 73 - 861 +121*
0.0t 1288 - 174* 1924 + 348*
0.1 1510 4 129+ 2672 + 185*
1 1912 + 198+ 3779 4 389
TRH 0.1 508+ 93 677+ 98
1 : 898 4 161* 1156 +202*
10 710+ 66* 975+ 70*
100 - 1298 &+ 174+ 1788 +264*

Each value represents the mean + S.E.M. from 6 rats.

(*) The injection volume was 2 ul on unilateral side.

All data were submitted to the Wilcoxon matched-pairs test since each animal was used as
its own control.

Significantly dilferent from the saline control group: * P < 0.05.

x4

Effects of unilateral administration of YM-14673 or TRH into the dorsal striatum
on spontaneous motor activity in rats

Sponlaneous motor activity

Drug Dose (pg/2 ul) Counts/60 min Counts/120 min
Saline (*) 3214 48 ‘ 465+ 69
YM-14673 ) 0.1 375+ 83 738+ 199
-1 1543 + 81* 2823 £ 122*
TRH 1 501+ 99 761 +- 187
10 464 + 87 640+ 95
100 1274 4 186* 1738 +-281*

Each value represents the mean + S.E.M. from 6 rats.

(*) The injection volume was 2 pl on unilateral side.

All data were submitted to the Wilcoxon matched-pairs test since each animal was used as
its own control.

Significantly dilferent [rom the saline control group: * P <0.05.
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The effects of YM-14673 (upper panel) and TRH (lower panel) into the nucleus accumbens
upon spontaneous motor activity in rats. Each point represents the mean + S.E.M. [rom 6 rats.
. All data were submitted to the Wilcoxon matched-pairs test since each animal was used as its
own control.

Significantly different from the saline-injected group: * P <0.05 (Wilcoxon ma(ched -pairs
test).

Upper panel: —@-: saline; ~-O—: YM-14673 (0.001 pg); —A~: YM-14673 (0.01 ug); -0—
YM-14673 (0.1 pg); =O~: YM-14673(1 ug).

Lower panel: —-@-: saline; ~O~: TRH (0.1 pg); ~A—: TRH (1 pg); -O-: TRH (10 ug);
—O-: TRH (100 pg).
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[X] 4 Effects of YM-14673 (A) and TRH (B) on the appearance rate of the
theta-wave component in rats. Each point represents the meantS.E.H.
from 4 - 5 racs, (A): Q- Q; saline (L.p.), A- £§ i YM-16673
(0.1 mg/kg L.p.), A -A ; YM-14673 (1 mg/kg L.p.). (B): O-0O:
saline (L.p.), A- A TRH (1 mg/kg 1.p.), A- A TRH (10 mg/kg 1.p.).
Significancly di{fferent from the value for saline-treated group:

*P<0,05, **P<0,0L, ***P<0.001 (Student’s t tesct).
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2—3. TRHEB & Uazetirelinelc & 3 RN VBT

TRH(30 mg/kg ip), azetireline (1-10 mg/kg ip),methamphe-
tamine (3 mg/kg ip)#H & Capomorphine (1 mg/kg sc)itclimbing FH)
REELUEN(KS., EEIREFHFH30,2,3,0.6 ng/kgTdH o7z, ¥ 7=,
TRH(30-100 mg/kg ip), azetireline (1-100 mg/kg ip)B L
methamphetamine (1-10 mg /kg ip)id sniffing {TH B R U = 2 (3T
) THAETHOED{EIL10.5,2.4,0.8 mg/kg THo=, THhbelimbingd
& U'sniffing {7H)ithaloperidolds & Falpha-NTiIc & U WF5 L 7= (F86.
8) ., — %, apomorphine (0.6 mg/kg sc)®climbing {TH)ZF & VEE &
haloperidolic &k WiEH i e =AY, alpha-MTick o T WREZHhRIo
=, 'TRH® & Wazetirelineld100mg/kgE TOMM NI LS T lickingd &
U biting ﬁﬁ“ﬂ:ﬁ.%éa‘b@fo‘a?&(i’?&)o — 7%, methamphetamine (10
ng/kg ip) it lickingds & Ubiting/FH) % WL = (%9) ,

3. Ex

TRHS & azetirelineld T v b H MM D thetalf B K S & U E F&3lL
WREHAEE2S, EXSy B O THHEREEA%2RU =, TRES
& Yazetirelinelc & 2 H $&3E) B # /i ix haloperidolic & W 4 #L & .
MEERRAIVUNBROBBEOS 2 MEERLY B RRETHE NI 2 H
BROBEKD DD NLEAADIRIS & TPazetireline R EICL DT
M BRI ESHEME Az, X TRHS & Tazetireline® v W A
E4sb, OB RAIVMERICHAED sniffingd & U climb-
ing IFEIANER I hEN, Zhd e dhaloperidolic K W EHLE M iz,
X, methamphetaminek IZHE L YU, BMHEAE NN I YMERICHLYT 2
biting® lickingfT i i TRHS & Yazetireline® B 5 ic & U HE L 2 A o
7. Alpha NTALBIC LV ATFI— V7 I VERBAETLEYY A, &
7z haloperidolic & W RNNI VRAKZEBLET T AKX EWTH TR
& & Vazetirelineft 51 & sniffingfTHIRBBBE L 2ok, Z48b
DD D, iV F T AEMICIER T 2aponorphinek e v, TRHB
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# 5

Effects of YM-14673, TRH, mcthamphcta)minc and
apomorphine on climbing behavior in mice. * Number of mice
climbing /number of mice used. Climbing behavior was ob-
served for 1 min at intervals of 10 min between 10 min and 60
min after drug administration. Mice which climbed the mesh
cage over 3 times during six observation periods were taken as
positive. YM-14673, TRH and methamphetamine were admin-
istered ip. and apomorphine was administered s.c. Signifi-
cantly different from the value for the saline control group:
* P <0.05, ° P <0.001 (Fisher exact probability test).

Drug Dose Incidence of
(mg/kg) climbing
behavior ®
Saline - 0/8
YM-14673 0.1 1/8
0.3 0/8
1 4/8%
3 4,8°
10 5/8%
TRH 0.3 0/8
1 1/8
3 0/8
10° 2/8
30 5/8°
Methamphetamine 0.1 1/8
0.3 2/8
1 3/8
3 4/8°
Apomorphine 0.1 0/8
0.3 1/8
1 7/8¢
3 8/8¢
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# 6

Elfccts of haloperidol and a-MT on climbing behavior induced by YM-14673, TRII, methamphetamine and apomorphine in mice.
® YM-14673, TRIl, methamphetamine and apotiorphine were adiministered at their EDy,. ¥ Number of mice climbing/number of
mice used. © Ilaloperido! (0.5 mg/kg i.p.) and the drug 1o be tested were ndninistered at the same time. ¢ a-MT (250 mg/kg i.p.) was
administered 4 h before the drugs to be tested. Significantly different from the value for the no pretreatment group: * P < 0.05 (Fisher

exact probability test).

Drug Dose * Route Incidence of climbing behavior ®
(mg/kg) Alone Pretreatment
Ialoperidol © a-MT ¢
YM-14673 : 2 i.p. 4/8 0/8° 0/8°
TR 30 ip. 5/8 0/8* 0/8"
Methamphetamine k] i.p. 4/8 0/8°¢ 0/8°
Apomorphine 0.6 s.c. 4/8 0/8°* 3/8

1
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® 1

Incidence of snilfing behavior induced by YM-14673, TRH
and methamphetamine in mice. * Number of mice
sniffing/number of mice used. The drugs were administered
i.p. Significanlly different from the value for the saline control
group: ° P <0.05, P <0.01, ¢ P <0.001 (Fisher exact prob-
ability test).

Drug Dose Incidence
(mg/kg) of snilfing
behavior *
Saline - 0/8
YM-14673 0.1 0/8
1 . 3/8%
10 6/8°
30 7/84
100 8/8 ¢
TRH ) 1 0/8
3 1/8
10 4/8
30 7/84
100 8,84
Methamphetamine 0.1 0/8
0.3 0/8
1 6/8°¢
3 8/84
10 8/8¢

#®8

Effects of haloperidol and a-MT on snilling behavior induced
by YM-14673, TRH and methamphetamine in mice. * YM-
14673, TRH and methamphetamine were administered i.p. at
their EDgy for inducing sniffing. ® Number of mice
sniffing/number of mice used. © Haloperidol (0.5 mg/kg i.p.)
and the drugs to be tested were administered at the same time.
4 a-MT (250 mg/kg i.p.) was administered 4 h before the drugs
to be tested. Significantly different from the value for the no
pretreatment group: ® P < 0.05 (Fisher exact probability test).

Drug Dose * Incidence of sniffing behavior ®
(mg/kg) Alone Pretreatment

—_—
Halope-  o-MTY |
ridol ©

YM-14673 24 4/8 0/8° 0/8°

TRH . 10.5 4/8 0/8¢ 0/8°

Methamphetamine 0.8 4/8 0/8¢ 0/8°¢
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H
ii 8 Incidence of stereotyped licking and biting behaviors by
YM-14673, TRH and methamphetamine in mice

Incidence of licking and biting behaviors1

Drug Dose N
(mg/kg 1p) 5 15 30 60 90 (min)?)
Saline - 8 0 0 0 0 0
YM-14673 0.1 8 0 0 0 0 0
1 8 0 0 0 0 0
10 . 8 0 0 0 0 1]
30 8 2 0 0 0 0
100 8 2 1 4] 0 0
TRH 1 8 4] 0 0 0 0
3 8 0 0 0 0 0
10 8 1 0 0 0 0
30 8 1 0 0 0 0
100 8 2 0 0 0 0
Methamphetamine 0.1 8 0 0 0 0 0
0.3 8 0 0 0 0 0
1 8 0 0 1 1 0
3 8 0 0 0 1 1
10 8 l 2 6 Yok 8 *hk B L83 1

1) Number of mice showing 1icking and biting behaviors.

2) Time : After drug adifiinistration .

Significantly different from the value for saline control group :
** p<0.01, *** p<0,001 (Fisher exact probability test).

21



& Uazetirelineld ¥ 7 AF#MA » KNI V% RHEY 5 EFEIBH
7o HEALFEICHTRHS & Cazetireline® S v Mo 5T 2 & RXI v
BHEXHEREhD2ZEAHE AT 3 (32),

4.  pNIE

1. TRHS & Wazetirelineld S v b B F&E) B0 h0, B 56 M W R 15 76
RABEIUITARNI VRITUHRIEA 2 HERT 52, azetireline
DF)FIETRHO £910-201% 30 71 T, azetirelined B S&MLH BRI s &

C CHRBMEIRIEERGTIRIE U oS et cdh o 7=,

2. TRHS & Vazetirelineld HM M KNI YA RICIER L T B 3§

o BT RBMN, climbingS 0T R EBI b0 LEAShE,  —H,
methamphetamineld H I WiH 5 & CHAFRAETT R XS VR L £ h 2
NS B clinbingh & 0 bitingdFH % HE L, = 0 A TIRHS &
Uazetirelineldmethamphetaminek 872 o T k=,

3. LEoBMAIASERIIM%E v /=3EMER CIRIB & Fazetire-
line AR EER2EF T 252 L £, azetirelineld #5610 o TRIZE
BETHB LI bhoiz,

B5 2% TRHS & UazetirelineM LA O U BRI Z T FIVIC B 1T 5 il
FSH{E

BL1EICBOWTIRES & Fazetirelinelc FHIRIEEH 2 E T 22 A
bholk, ZOLIICTRHEBR AR FHREER2ET 2 LH D, M
ORBEEEETFIVCORYMMA R A TEE, T2bb, HIING
(33,34), MMW&U(12,35). 5 D (8-10) & & F 2 17 W) i 25 (36-39) &5
DEETITCIRINH B R ERT LN bhoTHBY, WMEOBETLS
OBBNREIhTEE, BRATHHEARICB O THEMME. <HBET
HE IS £ D %:ﬁhﬁ%’@ FH/PRZEEE ORI RFTBRAME LTHBEH
Tud, AECHBVWTRENOBREE, 2EFHRE. IHEHES &
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UIDHRODZETINEH O THBEREICHK T 2 TRES & Fazetireline
OB 2 RE U=, |

B1lH EMBEEEER

Pentobarbital, ethanolLETCEMETRBLE oI Y 212 W
TER, EABREAFAG-108 L UUEBBHNERBEZEESTVICBVWTT
PEEdE33) MEKBHEAGLS R RYIILI#MExhE, £k,
pentobarbitalEHEAIKMA 7 EF Vo) Y MERUDS E T 3V
F—RMREEAOMEUDYIEIA S AN TVWS, UEOERME W
A TRHOEGKERATHOh N, ZEERRBCS W THHEMS, <5
BETHORZOEMBEEICHN UTRIP R BEAE2E T 22 2bh Y (11
), RIETRHE Z O M THA S h T W 5,

AHiC B W Tldpentobarbitald J:I.U‘ethanolb: LUEMEBEET
EIUASEUMBRT Y X, BLETHBMEMES 3% A v CIRIS
& Yazetireline® BMIREEA & LLBERET LU =,

1. SEZRJ &%

1—-1. PentobarbitalliE R

HEICRY U 2 ({KEM25¢) %= F v, pentobarbital 55mg/kg%k
AEE Uk, TRHS & Fazetireline® pentobarbitalif & 104 4 I ##
e, BOBLTRARE U, EHREHEHEERORM % BEICERRFM %
MEU =, PentobarbitalMEMRIFMH % 5 0 % %E A3 2 EDS0MHE % A1 B {'E A h
BB RSHE, BHIEHAORKRERH % &2 ER TIRIS & Vazetireline
D EDSOE % pentobarbital ¥ SR x O RFHICHIRABRE LE, ik,
TRH®S & Crazetireline® 68 K U 14H M EER IR AR E L T, HE KGR
OFRMIEME B UKL, #BEEHIC L DpentobarbitaldE HiVEH A g
REIERICEZ2»HRNVEVIERICE D 2T =0, THEREY
AZRHOWTENTUVATORBEERELKRLE, 2B, TRAB LU
azetireline(0.1 mg/kg iv) ®pentobarbitallENR & HLIER @ /FABE ©
— ¥ % X5 = Hpentobarbital#¥ 5104 #% i, phentolamine(0.3 ug) &
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& Catropine(3 ug) Z P L L, baclofen(s mg/kg)# & Fhaloperi-
dol(0.3 mg/kg) & HEARE L =,

1—2. Pentobarbital® & WethanolfE & iR

HEICRY w2 ({KREH30g) % FH v, pentobarbital(55mg/kg )& &
Gethanol(25%, 23ml/kg )2 B HWHLE L, Zh D ORTAEL0H %o
TRHE & UrazetirelineZ RN E L 7z, EIBRIGHBREY R EE B
LU0 BICHIE L, pentobarbitalds & Yethanoli¥ &1 & 2 KB T M
2LE°CER &5 H 45 REDL.5°CH AR EM MDD ok,

1-— 3. Ak~ 2

Me s 0 F EiC i (1), MMEHEICRY & 2 (KE20g) O
BEE L, BEEICHH (20,58, BB, B 190m) % M 18cnd & S HF
Uk, TOAERESHTWAABIUEMRBEERE[SRBIL, LIED
BIELZRBERON, TOBRERREEERL. BRI ED 5,
BRI 2y 72D BRI 2MET 2 £ ToORMOD 2 MEL T
ok, BWET A NOSFICIIRA S U, DTIE[H % 50548 i3 5

EDSOX{E % FI & E A Wh 3% 2> SR o 7=,

1—-4. HETHRRE O

MEHEN 22 < 2o (KEM3kg) ZRAVWE, TESOFHEICHE W (34
) pentobarbital R FCAMMEIC MM B AEIB LM AAR HE
TERBE (A 11, L:1.5,V:-4.0 - -6; A: 9.0, L:1.5,V:-4 - -6,
Snider and Niemerd M (42)iIc &k 5) %= BEA (1lmA, 30sec, 54T
2F) WU, MBI HECTHSEIUNMEE LN T IE OB ES
BELE THELCIEDRSEL1O0H%IC0—3 (3: B A ICH) & H
B, B 2 ARMBICLVENRL, 1: SARBTMICEY BHBL,
O: AAFRRBICEYRIERUL) KA 7L L TERL =, B S&IMBLIC R
T 5 L) PG L. deltall (2-3.75Hz) OB R % F— A RITEBIC LY
BEHT U %%ﬁkﬁﬁfil ONMoOHMERLFES1EHE L 045 MoH B
REmlTiTok,

2 4



2. FEEBK

2—1. Pentobarbital MEMEIC %9 2 TRHS & Fazetireline® fEH]

TRH(1-10mg/kg iv,1 ng ic)d & Wazetireline (0.1-1 mg/kg
iv,1-10 mg/kg po,1 ug ic)id < 7 A pentobarbitalMENE KL % &EHE L 7=
(#10,11) . BIRAHE UETRUHS & Cazetireline®EDSOE I 7 A F h
18 & T0.1ng/kg TH Y, azetireline®H7IETRHD ¥ 10{% T o 7=,
TRH(1 mg/kg iv=ED50) o ¥ ¥l M 12154, azetireline(0.1mg/kg iv=ED
50) D FRIREMIIL1200TH 25 Z L AVD,. azetireline® FHEIZTRIL U 1Y
8fF & o 7= (F12).

TRHS & Yazetirelineid 5 LT 1 4 HMHEH 1 BRIRAIRS L
CTHHERERE LR FHARIEEA BR U e (F— 2, #E-o T,
MBEREICLIVEDOERAY»REBE T L2 nwEEID R, FTEHEK
WMHET I A2 HWEZER CIRIS & FazetirelineldEWM T VA L EHBE D
Z W pentobarbital EHIEHZEZRL, ZhoEWOER G TEEKI
EVRENMUAFATERENCLAEADAE (F— R4 ., TRHS
& CPazetirelinelZ & % pentobarbital IEIRIFHEMIT T L E HE HE R 5
SRWHER® (F13) #ta v v Fatropined & U GABA agonist
baclofenic & W if5§ & 1L (R14). K/ I rantagonist haloperidol,
alpha-blocker phentolaminelc ko TRHEBXh L Mo,

2 — 2. Pentobarbitald & UethanoE{KIRIC K3 5 TRHSB & &
azetireline® {E Hi

TRH(0. 3-1mg/kg iv)d & Wazetireline (0.01-0.1mg/kg iv) i
pentobarbita B KR % W5 U 7= A% (£ 15), EDL.5°CEIE THh Fh0.185
& U0.0lmg/ kgTdH o 7=, EthanolfE{K I\ IZTRH(3~10 mg/kg iv)B &L U
azetireline (0.03-1 mg/kg iv)ic & Y &, EDL5°CIEIE EhFh
45 L 0.1 ng/kgTH ok, 5T, azetirelined %)) i TRHD F10
-40{&TdHho 7’::0‘
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2 1 O Effects of YM-14673 and TRH on pentobarbital-induced
sleep in mice

Dose Sleeping time Shortening
Treatment (mg/kg) (min) (tA)
Control — (i.v.) 4794 5.6 -
YM-14673 0.01 194457 17.7
0.1 258 +£4.0 46.1**
1 20.5+24 57.2°¢
Control — (i.v.) 51.5+64 —_
TRH 0.1 35.0+4.7 323
l 214425 46.8°
10 18.3+6.8 64.4**
Control — (p.o.) 69.0 + 10.7 —_—
YM-14673 0.1 60.2+6.9 12.8
| 44,5439 35.5¢
10 25.0+2.2 63.7**
Control = — {p.0.) 68.6 +8.4 —
TRH k] 699 +8.4 —-1.9
10 60.5+ 1.9 12.0
30 444463 353
Control —_ (i.c) 453+ 6.5 —
YM-14673 0001  pg 30.6 +4.2 325
0.01 25.5+34 43.7¢
0.1 21.6 +4.4 52.3¢*
Control — (i.c.) 520+44 —
TRH 0.0 " 89459 25.2
0.1 33.5+64 35.6
1 28.5+5.2 45.2¢

Each value represents the mean # SE from 6-9 mice. The YM-14673
and TRH were administered to mice 10 min afler the intra-
peritoneal injection of pentobarbital (55 mg/kg). Significant
differences from control were tested by Dunnett’s Mulltiple

\Kﬁngc test when the analysis of variance was significant
(P <0.05). *P <0.05, **P <0.01.
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ﬁ 1 1. Effects of YM-14673 and TRH on pentobarbital-induced
sleeping in mice

Treatment  Dose n Sleeping Shortening
(ng/kg i.v.) time (%)
At (min)
Saline 9 47.945.6 -
YM-14673 0.01 8 394 +5.7 17.7
0.03 8 353437 26.3
0.1 9 25.8+4.0 46.1**
0.3 8 220427 54.0**
1 9 205+24 57.2%**
Saline 9 51.54+ 6.4 —
TRH 0.1 9 35.0 £ 4.7 323
0.3 8 33.845.2 34.5
1 8 274425 46.8**
3 8 243433 53.0**
10 8 18.346.8 64.4**

Each value represents the mean 1 SE
YM-14673 and TRH were administered intravenously to mice
10 min after intraperitoneal pentobarbital (55 mg/kg)
Significantly different from the value for respective saline group

** p<(.0f; *** P <0.001 (Studenl’s t-test)

ﬁ 1 2.puration ofactions of YM-14673 and TRH in antagonizing
the pentobarbital-induced sleep in mice

Treatment  Time Sleeping time (min) Shortening
before ()
pento-  Saline Drug
barbital
(min)

YM-14673 15 56.0+7.7 28.4+3.0 49.3**

30 555443 264431 52,34+
45 63.0+6.5 369+47 414*
60" 619450 - 332411  46.4**>
90 520440 354431 31.9*
120 56.6+58 344448 392*
150 56.0+4.6 483+44 138
TRH 15 504456 29.7+43  41.0*
30 57.8+69 53.2+45.7 7.8

Each value represents the mean + SE from 8 —11 mice

YM-14673 (0.1 mg/kg) and TRH (1 mg/kg) were administered in-
travenously al various times before giving pentobarbital (55 mg/kg)
intraperitoneally. Significantly different from the value for re-
spective saline group ,

* P <0.05; ** P<0.01; *** P <0.001 (Studenl’s t-test)

27



ﬁ 1 3 . Effects of atropine, baclofen, haloperidol and phentolamine
on pentobarbital-induced sleep in rats

Sleeping time  Shortening

Treatment Dose {min) ()
Control — 56.7+ 2.4 —_
Atropine 3pg (i.c.) 53.5+26 5.6
10 .- 549429 32
0 638166 —125
Control — 57.5+ 6.0 —
Baclofen 2.5mg/kg (i.p.) 79.4479 -38.1
5 70.9 8.3 ~-233
10° 105.5 4 5.9 —B83.5**
Control — 5713+ 1.1 —
Haloperidol 0.1 mg/kg (i.p.) 51.6+6.3 9.9 -
0.3 4754179 17.1
I 724411 ~26.4
Conlrol — 4344 1.1 —
Phentolamine lug (i.c.) 47.3 £ 4.9 -9.0
b 57.5+4.4 -32.5
25 45.2+3.2 —4.1

Each value represents the mean + SE from 6-9 mice. The drugs were
administered to mice {0 min after the intraperitoneal injection of
pentobarbital (55 mg/kg). Significant dilferences from control
were tested by the Dunnett's Mulliple Range test when the
analysis of variance was significant (P < 0.05). **P < 0.01.
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ﬁ 1 4 Effects of atropine and baclofen on the actions of YM-14673
and TRH to reduce pentobarbital-induced sleep in mice

Sleeping time

Treatment (min)
Control 46.1 £33
YM-14673 24.2+23*
YM-14673 + Atropine 44.8 + 6.4
Control 528 +2.7
TRH 243+ 1.5
TRH + Atropine 50.0 4 2.1°°
Control 50.1 4.0
YM-14673 29.0 4 5.7°
YM-14673 + Baclofen 49.4 £ 4.9
Control 5774 10.9
TRH 29.1 +£2.0*
TRH + Baclolen 58.4 1 5.1**

Each value represenls the mean+ SE from 7-10 mice. Both
YM-14673 (0.1 mg/kg) and TRH (I mg/kg) were administered
intravenously to mice 10 min after the intraperitoneal injection
of pentobarbital (55 mg/kg). Atropine (3 ug) and baclolen
(3mg/kg) were injected intracerebrally and intraperitoneally
10 min alter pentobarbital, respectively. Significant differences
from control were tested by the Dunnett's Muitiple Range
test when the analysis ol variance was significant (P < 0.05).
Significantly different from the value for YM-14673 or TRH-
treated group: *P <0.05, °**P <0.01. Significantly different
from the value of control group: *P <0.01; *P < 0.05.
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gﬁ 1 D Effects of YM-14673 and TRH on pentobarbital- and ethanol-induced hypothermia in mice
| .

Treatment Dose With pentobarbital With ethanol
{mg/kg i.v.)
Temp. (°C) Delta (°C)* Temp. (°C) Delta (°C)*
- Saline 33.1 +0.5 - 333402 -
YM-14673 0.001 325405 —-0.6
0.003 335407 0.4 .
0.01 344404 1.3+ 332404 -0.1
0.03 354404 2.3+ 342402 0.9*
0.1 36.54+03 3440 346 +03 1.3**
0.3 355402 2.2%%*
1 . 36.34£0.2 3.0
Saline 033.0+04 - 333403 -
TRH 0.01 333404 0.3
0.03 334407 0.4
0.1 ©34.64+0.7 1.6 33.0403 -03
0.3 35.1 0.6 2.4* 333402 0
1 36.1 0.2 kB Rl 337404 0.4
3 34.6 +0.2 1.3+
10 35.6 +0.3 2340

Each value represents the mean + SE from 7—9 mice
Rectal temperature (° C) in normal mice was 37.7+ 0.2 (n=7)

YM-14673 and TRH were administered intravenously to mice 10 mi
B mifkg) and 30 min after the lest drug administration rectal temperature was measured

n alter intraperitoneal pentobarbital (55 mg/kg) and ethanol (25%,

* Delta; Difference between mean temperature of the group with the test drug and of saline. Significantly different from the value for

respective saline group

*P<0.05; ** P<0.01; *** P <0.001 (Student’s t-test)
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2 — 3. MEBREY Y AOFTHERICHNT 5TRIS & Pazetirelined {E
- H
TRH(10mg/kg iv) 3 & Vazetireline(0.1-1 mg/kg iv)ILDTIF[H] %
L= (1M5), EDS0%IEZh £2.58 & U0.1ng/kgTdH Y. azetireline
D EITETRHD #9251% T H o &=,

2—4. BETHERBII0FDS & CREBEBFICHT 2RI LT
azetireline® {E
TRH(L, 10 mg/kg iv)3$ & Gazetireline (0.01-1 mg/kg iv)E#
ETHWBICLIVETLUAGFDAI7 2FPHICHAL (K1), TURSEF
PRELE, £, THhDOBEHIRKRTHBMIC L YMAL Zdeltalll
HEREEEICRS S E, BB REL &2 (N6,7,8) .
Azetireline® %) JJ X TRHE ¥ #9100f% 30 < IR IE I8 Uazetireline
HTRHE W 3fE MR TH o= (HT,8) .

3. HE

TRH& & Fazetirelineld pentobarbita llEHR, EAA& B H & Fethano K
RBCHUTEMIERE2RLE, £k, BRREEF VT 2bb, MR
By A sk CEETERM S DR e ERTIRES & Fazetireline
HAMBERPRUME s HELE, L LRI D Zh B HEANIET L
EREMKMEE EH DS, HRREFERAEET S EARBERE,
Azetireline® N 73 TRHO K 10-100fF TH Y, azetirelined F#ifi (L TRH
LY He-3BFRI»DE, FEMAMERBRETHREEIAMCSWTLEL
EEIR R AR, B, MMt E R T (11L,43), o T, MAREYEE
NEPBETHEAHBEF VIERREORBENAPBMEECHNT
IR LIE LIEED R B (33,34), TRHIZ RIBE T 7 A O EMESF
BBLICBEETHHHEI IORUMBEEHHFELEZCHLEREZNTS
Y, ZEETRHZ < b ETHMPEBMCHEd EMBEFICANT 2BREL
LTIELERAEh TS, AERICBE VT, TRH# & Cazetirelineld &
ﬂ%@‘&?)bf&%ﬁ)%%fﬁb\ Bk L= 2k <, pentobarbitald & T
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B 5 Effects of YM-14673 and TRH on the disturbance of
consciousness induced by concussive head injury in mice. Each value
represents the mean + SE from 9—12 mice. YM-14673 and TRH
were administered intravenously to mice 10 min prior to the head
injury. Time: Time from treatment of head injury to the onset of
spontaneous movement (DT time). Significantly different from the
value for respective saline group: * P < 0.05, *** P < 0.001 (Stu-
dent’s -lest)
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#16 « Effects of YM-14673 and TR on behavioral rating scorcs
in hypothalamic lesioned cats

Treatment  Dose n Behavioral rating score®
(mg/kgi.v.)
pre-drug post-drug
Saline 3 0+0 040
YM-14673  0.001 4 0+0 0+0
0.01 4 040 1.8 +0.3*
0.1 4 03+0.3 24+0%
1 4 03403 3+0%
TRH 0.1 4 040 0+0
1 4 03403 240%
10 4 0+0 28:40.3*

Each value represents the mean +SE

Behavioral changes were evaluated at 10 min alter giving YM-14673
or TRH intravenously

* Bebavioral rating was made from spontaneous behavior, and re-
sponsiveness lo external stimulation with examiner's fingers and
hand-clapping as follows. Score 0: No response spontaneously and
to external stimulation; 1: eyes opening o external stimulation: 2:
car moving lo external ear stimulation, head lifting up or gazing at
observer: 3: moving sround spontancously, minowing or ruging.
Significantly different from the vulue for respective pre-drug group
* P <0.05 (Munn-Whitney U-test)
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[ﬁ 6 Effects of YM-14673 (1 mg/kgi.v.) on the spontancous EEG
disturbed by electrolytic lesion ol the hypothalamus in a cal.
Spontancous EEG was recorded from the left posterior sigmoid
gyrus, A: Before drug administration, 2: 30 min alter YM-14673,

C: 360 min after YM-14673. Voltage and time calibrations: 100 pV
and 1 s
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B 7 Bffects of YM-14673 on appearance riate of the delta wave
component in hypothalamic lesioned cats. Each point represents
the mean 4+ SE from 3 —4 cats. @ ® : Saline, O C1: YM-
14673 (0.001 mgfkgi.v), O O: YM-14673 (0.01 mg/kg i.v.),
H——0: YM-14673 (0.1 mg/kg i.v.), O——O: YM-14673
(1 mg/kg i.v.). B shows percent (19.2 +0.8, n =13) of delta wave
component in sham-operaled cats. Percent of delta wave component
in hypothalamic lesioned cals was 36.6 4 1.3 (n = 31) belore the
drug injection, Signilicantly diffcrent from the value for respective
pre-drug group: * P < 0.05, ** P <0.01 (Paired -test)
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B 8 Effects of TRII on appearance rale of the delta wave
component in hypothalamic lesioned cats. Each point represents
themean 4 SE from 3 —4cals. ® ® : Saline, O O: TR
(0.1 mg/kgi.v.), O O: TRH (I mg/kgi.v), A A TRH
(10 mg/kg i.v.). ® shows percent (19.2 4- 0.8, n = 3) of delta wave
component in sham-operated cats. Percent ol defta wave component
in hypothalamic lesioned cats was 36.6 4 1.3 (n=31) belore the
drug injection. Significantly different from the value for respective
pre-drug group: * P < 0.05, ** P < 0.01 (Paired r-test)
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ethanolIER P KA BICHEM T 5 EFHFRIREERAEFIHI>I L, Zh
PZATEREETREOBBREL L TMEEL S,

TRH$ & Fazetirelinelc & 5 pentobarbitallENE 3% T FH it halo-
peridold & Uphentolaminelic & » TR E 219, atropine® baclofenic
LR EREZ LD, TRHS & Fazetirelined pentobarbital fFEHLE
ARIMA7ZEFIVIY VL TCABAMIREROMEAHEAD NS, M, K
EZBOTRHO BEUE LK OTRHO Bt & EIF—B L Tz (41,44), Fi=,
AERTHAUEENMBEEF NV TOAECENED EBELZRE LR
nWA, WoOFEBIBET IV CRAZINVF RS EIT I VT FLFU
o KRy, vub=VSEoRAT ) 7IVHBREEAAMETLTVD
LRI HERHDUE), HLIESLIUHIRHLAMOEAERTTL
k& D ICTRHS & PazetirelineWM W E ) 7 I VR ZIMET 5 2 &,
éﬁmﬁ'ﬁ%ﬁlf:a‘b‘b\fTRHé‘a‘J:Uazetire}i,ne&i? vy hAMEE7EFIVO
) v ERES £ CIMINE ) 7 I v B & % (DOPAC=3, 4-dihydroxyphenyl
acetic acid, HVA=homovanillic acid, 5HIAA=5-hydroxyindole acetic
acid) BEMWICHMMT 2 LABWBE LTS (MHEH, RHBEX) . 20
g, D dpentobarbitalT v FOETFTLERMK /LI — AR PR
(LCGU=1local cerebral glucose utilization)MazetirelinelZ & ¥ Bt
Lz b 2BBELTWS, MEATS & TR OREL S IRIB LT
azetireline D EMMEEMICMNE ) 7I ¥y 7EFIVIY VIERE
Ay TR, BRI I VY —RBEREFEADNES T 2HREIEASH
%,

4. /IS

1. TRH$ & azetirelineld pentobarbitalds & Fethanol® X &-1C &
WEMUANLVEETESREYTARCS T BERS & CEAGRICH U
THMEAERLE, Azetirelined {EJH X TRUL ¥ #910-40{% it
<. M8-36fF MM TH o =

2. TRH® & Yazetirelined pentobarbitallENE#&HL{F FI i T HIKFR%Z
NF Bz eid, —WCHMAZEFIVIY VHEDGABAIRERE N
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LEfEMeEADAS, ThD 22 UAMMIERSEL T —E&
B¢ L [F B 72 pentobarbitalBEIR G HIEA 2R U =,

3. MEBYYABLIUCHERTHWEITIOTNESES L UCHRBEME
I3 U, TRHB & Fazetirelineld B BHBEEA 2R Lz, Azetirelined
%L TRHO #25-100{% T Y, azetireline@ WK TH UK RO T
OB EERIETRIO M36EFHFHNTH o=,

4. LLEOEREFD D, TRHSB & Cazetirel ineld F ik WL ok (£ /T
2HT 5k, azetireline R HHBOTRIBHAETH D Z LA DY
PR EMEEOHSE CHEHENFE L,

B B AR 1T ) B a3 1R

TRHHB‘J:U‘TRH%%%bi—’]"’i’gﬁw}ﬁ%‘i%ﬂk%f’ﬁfﬁ%“@ﬂiﬁi&ﬁﬁlﬁﬁ’@f’ﬁfﬁ&ﬁ‘i‘
%N%%%:aﬂ%\%@ﬁ%%ﬁﬁﬁf%%%%ﬁﬁbhfwéﬂwo
L2 AT, EEFROBYLEFNE R VONREREN, Mx0FEHET
DEEEFUNENIMcEHEATWS, T02b6, flay v
‘scopolamine, EHEREEEcyclohexinideS 0¥ &, {RER TR AT 0 ¥
BEF VS ETCELREEF VEIFBEA TS, B8, BADFEE
FHREEF N TORDMMAME L HFREE>HOLMETONWNEE
HEABCHBRED Y HET 5%, MELOMGL VI HTHEVWSET
e EWEEE Y,  AKETE, TRUB & Tazetirelined B IR ¥
HIEMEMARS B C % 3 RERI O E IV v T2 E) IE 8 1T ) R
T B ERERILE, S50, BEL & UNEU 2 K Nk ) IRk 22
[middle cerebral artery occluded(MCA)1Z w k% Al v {84k 2 10 E 7
% B ICTEST Uy BT VT o F B Bk T REE IR T 5 TRES &
Uazetirelined fEA 2 BB L .

2. ERFE

ﬁEICR?"]X;({ZKEXQZSg) . HEWistarg v b (REM300g)  HEA S
2X3I (RENTE) « 61 A4 {L{g1E< U A (senescence
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accelerated mouse=SAM-P, ﬁkﬁﬁi‘]?ﬁg)zﬁ&lﬁcgntrolk LTHRD
genescence accelerated mouse R%=SAH—R,{$§}&*)35g) Unxz=@EHLI~=,
EHTEHRRDERRIGEAVTIToE, BEZHAWB2E DD 22 HIF
mERAW, BESy b vUREERAFIXIEZHIZICANL, ThH
SOMMAFEREICASERMICKIPSERA av I E2RITDHEDICLIE,
g2 ARMBICECIHYEHECAL, TOUHABEECADETO
BYRMA2ET Iz Lick ) BERHM % 1T o 2.

1—-1. Scopolamines v b
‘Scopolamine 1 mg/kg 3 & Wazetireline® ZF M0 RIS v
FAJEE B S L, TREE M L 5 AR MREHHEE Lk,

1—2. Cycloheximide<w 7 A

Cycloheximide 150 mg/kg < I ANEHIMIOSRIICKH THRE
L. 4. TRH% #lB154rdiicazetireline® PIM30DATIC, FOHEL
. ’

1-3. EEBESvYLH

EHYMES, TVWhAZEETIECLMRERNARAICLY
Sy hABBEATLE M HREDEIEBRERAFERCEBAZE
WD #®sUE,

1—4., MBEmMAFFXII
9%halothane Bt FIc A+ 3 X I O MM IEEI IR 2 50 M &% L,
3 H BICTRHSE & Cazetireline # ZF YIMISHAICHMARE L =,

1—-5. MBEIMmMSvh

2%halothanef M Fic S v bEM P RIMEINR(MCA) ZFIZE L £,
WHERETOICHKILS, HCAHIE I HECZHEIMU, AELH, 2,4,
S, 16 AMBICTFAN.2fFok, RHERICBVWTI, MEIHBIKEY
Ui L, BAZEL 2B LU 3EMBICT A M %172k, Azetireline% HiZ
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EHE S SEMBBEAS L TEO#ESE Uy S UHE U302 [
WE U, F, TRHB & CazetirelineAUBInBEA» D HEEh D
ceAs, MoEBRTHELIEMNSE »S A ZH % 2HEBRERNRS
L, Z2FUMHAICEINMS OLficiRELE, COEBRTREIZELEN
BCEFHINML, 28T 3EMBICTFANEITo E,

1—6. ZHEETT A

64 B 4t {b{E¥ < 7 X (senescence accelerated mouse=SAM-
P, {AE35g) B & Ucontrol& U T Hisk Msenescence accelerated
mouse R5%B=SAH-R, {RE36g) & ik (47), W% 2 0 HMREDHRES L,
20HH QTRHIB & UVazetirelinef® & Fh ¥Fh 1 5B LT3 0 L5 ICH
MEITO, Z2EIM4RMEICT A PRITET o 2.

hY
s

2. EEEHK
2 —1. ScopolamineS v M EBTHBEEFIC N T 2TRHS & T
azetireline® {EH

TRH(0.1 mg/kg ip, 1 mg/kg po)P & Wazetireline(0.01,0.1 mg/
kg ip, 0.1, 1 mg/kg po)itscopolaminelic &35 v ks DIFE N DB LI
MEmezek®m L (L) .

9 —2. Cycloheximide ¥ A% F{FHFEE CH ¥ 5 TRUS £ T
azetireline® {EH
TRH(10, 30 mg/kg po)d & Wazetireline(l, 10 mg/kg po)idcyclo-
heximidelc L B2 W ADEENOB I EHEMEHE L (F18) .,

2—3. EBRZEIy MNEFEIEFFDEZICHT STRES L Fazetireline®
e

TRH(1, 10 mg/kg ip, 10 mg/kg po)d & Yazetireline(0.1, 1 mg/

kg ip, 1,10 mg/kg po) X EMEICEL DT v bOIEENOBERMHIER %
WEL (KL,
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: # 1 T Effects of YM-14673, TRH, CDP-choline  and

physostigmine on step-through passive avoidance response in
scopolamine-treated rats

Treatment Dose Latency of s(lep-lhrough
(mg/kg) (s
Control - 483 + 10
YM-14673 0.001 i.p. 58 + 30
0.01 158 +36**
0.1 141 +36*
1 48 + 25
Control - 51416
TRH 0.01i.p. 61 + 31
0.1 202 4+ 48*
1 52428
Control - 58 + 20
CDP-choline 100 i.p. 54 +22
300 87 144
1 000 534+ 38
Control - 53 + 31
Physostigmine 0.05i.p. 89 + 34
0.1 190 + 32%*
0.2 130 +- 45
0.4 80 + 33
Control - 504+ 14
YM-14673 0.01 p.o. 88 423
0.1 105 +15*
1 139 4 24*
10 63+ 12
Control - 50 4+ 14
TRH 0.1 p.o. 80413
{ } 139 4 25**
10 86433

Each value repréfscnls the mean + SE from 8 —9 rats. Latency of
step-through in normal rats was 236 4 84 s (N =8, mean + SE).
YM-14673 and TRH were administered intraperitoneally and
orally, 30 and 15 min before training of passive avoidance task,
respectively. CDP-choline and physosligmine were administered in-
traperiloneally 30 min beflore training. Significantly different [rom
the value for control group: * P<0.05, **P< 0.01 (Mann-
Whilney U-test)
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i 1 8 . Effects of YM-14673, TRH and CDP-choline on step-
through passive avoidance response in cycloheximide-treated mice

Treatment Dose Latency of step-through
(me/ke) ()
Control - 69+ 15
YM-14673 0.1 p.o. 129 439
1 213 £33
10 227 £ 31**
Control - 69+ 15
TRH 3p.o. 82 428
10 262 +20**
30 141 +27*
Control - 56 £10
CDP-choline 30i.p. 43 + 11
100 60413
300 61 £ 13

Each value represents the mean + SE {rom 10 rats. Latency of
step-through in normal mice was 236 + 31 s (N = 9, mean * SE).
YM-14673 and TRH were administered orally 30 and 15 min before
training of passive avoidance task, respectively. CDP-choline was
administered intraperitoneally 30 min before training. Significantly
different from the value for control group: * P <0.05, ** P <0.01
(Mann-Whitney U-test)
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ﬁ 1 9 Effects of YM;14673, TRH and CDP-choline on step-
through passive avoidance response in anoxic rats

Treatment Dose Laténcy of step-through
(mg/ke) O
Control - 53+ 2
YM-14673 0.011i.p. 74 + 15
0.1 125 429**
i 176 £ 29**
Control - 80+23
TRH 0.1i.p. 81422
1 215+ 40*
10 215 £33*
Control - 80+ 24
CDP-choline 100 i.p. 125437
300 103 +32
1 000 434 8
Control - 77+ 33
YM-14673 0.1 p.o. 151 +45
1 241 +31**
10 199 4 40**
Control - 77+ 33
TRH 3 p.o. 130 +£37
10 220 - 41**
30 180 + 40

Each value represents the mean + SE from 8 rats. Latency of step-
through in normal rats was 241 + 49 s (¥ = 8, mean + SE). Drugs
were administered intraperitoneally and orally immediately after
anoxic treatment, Significantly different from the value for control
group: * P <0.05,** P <0.01 (Munn-Whilne): U-test)
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9—4. MNEBOAFRAIIFZIHTHREFCNTSTRIS LT
azetireline® fEH
TRH(1 mg/kg ip)$ & Vazetireline(0.1,1 mgk/kg ip) LA RRMLIC &
2AFIAIDOEE~OBIRHIEM 2aE L2 (F20) .

2 —b. MBSy hEBITHBEICHNT 5 TRES & Cazetirelined
YEH

9, 101cRT & Dic, NCARIZEIGHAM & TEITURENBES L
f=. Azetireline(0.1, 0.3 mg/kg ip, 1 mg/kg po) ZMCAPAZEE&® 5
SEMEE LESE, RILCETE>IETy hoRMBIMIIC &5 EEND
B MR A B iz, F MCARAZE 1M He A S 2 5 [H]
azetireline(0.1 mg/kg ip) (F21)H & CTRI(L, 10 mg/kg ip) (FE22) % %
ETbk\5vb@MEMKxémiﬁmﬁMﬁMﬁﬁﬁ&%émto

2 — 8. HALEE T 7 A Y REEIC BT 5 TRUS & Fazetirelined {F

H
#0031 E £ > 1o, SAH-PO IS~ 0 B B I [H] i SAN-RIC BL i U B IS
Koz, TRH(10 mg/kg po) B & Wazetireline(l, 10 mg/kg po)% 2 0
s TseEE~OBDKHOEMIHZFZ L, & hoy ZHicEHE
FRMEREER2ET B2 L ARR S hi (#29), |

3.

TRHE k azetirelineld scopolamine, cycloheximide, {EMRFE. M A2 1L
(TR IR — i A 3 XX, HCAS v b)) MELEDHS L TE
LiRET D AOEBFHEE S EL 2, azetireline® %) I TRID
W1fETH o =, Ll E o EBREN S TRUS & Fazetirelinell X HHE
REEREE2ETI LA br ok, M TRH® cycloheximide, scopola-
mine,{&ﬂﬁﬂ@ﬁﬁ3}5@%@5’@@%2%%&%(’?%@1&%@%<Dt(i(i—-‘ﬂ(
LT i (36-38), BWERTOREFHOLTEMKICS T2 RIEESR
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# 2 0 Effects of YM-14673, TRH and CDP-choline on step-
through passive avoidance response in cerebral ischemia-treated

gerbils
Treatment Dose Latency of step-through
(mg/kgip.) (s)
Control - 37+ 7
YM-14673 0.01 46412
0.1 112 £ 15**
1 122 4-24**
Control - 264+ 8
TRH 0.1 194+ 3
1 95+ 15**
10 25+ 8
Control - 36+ 15
CDP-choline 100 53415
: 300 25+ 5
1000 65429

Each value represents the mean + SE from 7—8 gerbils. Latency
of step-through in normal gerbils was 275 + 16 s (N = 8§, mean +
SE). YM-14673, TRH and CDP-choline were administered in-
traperitoneally 30, 15 and 30 min before training of passive
avoidance task, respectively. Significantly different from the value
for control group: ** P < 0.01 (Mann-Whitney U-test)
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X9 Latency of step-through in passive avoidance task in
normal, sham-operated and MCA-occluded rats. Each point
represents the mean + S.E.M. from 6-8 rats. OJ: normal rats;
A: sham-operated rats; ®: MCA-occluded rats. Rats were
trained at 3 days after the operation and latency of step-
through was measured at 4 days, 2, 4, 8 and 16 weeks after the
operation. Significantly dilferent from sham-operated values;
*P <0.05, ** P < 0.01 (Mann-Whitney U-test).
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Latency of step-through in passive avoidance task in
normal, sham-operated and MCA-occluded rats subjected to
re-training at 8 weeks after the operation. Each point repre-
sents the mean + S.E.M. from 9-13 rats. O: normal rats; A:
sham-operated rats; ®: MCA-occluded rats. The rats were
trained at 3 days and 8 weeks (56 days) after the operation, and
the testings were conducted at 4 days, 2, 4, 8 weeks, 57 days, 12
and 16 weeks. Signilicantly different from sham-operated

values: *P < 0.05, ** P < 0.01 (Mann—Whitney's U-test).
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Latency of Step-Through
e
~
=}
o

Time (week)

400 |

300

Latency of Step-Through
(sec)
[ ]
o
=

CR SR 1 1 I
0 1 -2 3
Time (week ) .
K11 Effects of YM-14673 administered intraperi-
toneally (top) and orally (bottom) daily for 3 weeks on
latency of step-through of one-trial passive avoidance
response in rats after occlusion of left middle cerebral
artery. Each point represents mean+SEM from 7-10
rats. Latency onDay 3 is conditioning trial, and subse-
quent data points on Day 4 and Weeks 2 and 3 represent
test trials. *p<0.05, **p<0.0/ significantly different from
solvent-treated control by Mann- Whitney U test. For top:
®, saline solvent; A, 0.03 mglkg i.p. YM-14673; 0, 0.1
mglkg i.p. YM-14673; 0, 0.3 mglkg i.p. YM-14673. For
bottom: e, distilled water solvent; o, 0.1 mglkg p.o.
YM-14673; 0, 1 mglkg p.o. YM-14673.
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5% 21 Effects of YM-14673 on Neurologic Deficit and Passive Avoidance Response Latency in Rats Subjected to
Permanent Middle Cerebral Artery Occlusion

Neurologic deficit score Response latency (sec)
Treatment n 1wk 2 wk 3wk 2 wk 3wk
Sham operation 6 0 0 0 3000 3000
Occlusion
Saline 5 3.0+0.4 3.4x0.2 3.0£0.3 5922 8430
YM-14673 8 3.5+0.3 1.8+0.3¢ 0.9+0.2¢ 184+41* 233£30*

Data are mean=SEM.
*1p<0.05, 0.01, respectively, different from saline by Mann-Whitney U test.
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#22
Effects of TRH on passive avoidance resonse latency in rats
subjected to permanent middle cerebral artery occlusion
The value represents meantSE. *P<0.05 Significantly different
from saline control by Mann-Whitney U test. Drugs were

administered intraperitoneally for 2 weeks once daily from 1 week
after the occlusion.

Treatment Dose N Response latency (sec)
(mg/kg ip) ~ 2 wk , 3 wk
Sham operation b 30010 3000
Occlusion
Saline 8 3747 33x17
TRH 1 8 145446 * 10736
10 6 17045 * 167449 *
multiple 1) 8 17249 * 13244 *
SALINE . 5 59422 84+30
YM-14673 0.1 8 184+41 * 23330 *
%) TRH was administered by the schedule described in methods and
1

gure 1.
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®23

EFFECTS OF YM-14673 AND TRH ON TIIE STEP-THROUGII PASSIVE
AVOIDANCE RESPONSE IN SAM

Dose Latency of Step-Through
SAM Treatment (mg/kg PO) N (sec)
R/1 Solvent — 9 266 + 13
P/8 Solvent —_ 10 110 + 24+
YM-14673 0.1 -8 190 + 39
1 8 218 = 36t
.10 8 238 = 33t
TRH o 8 134 + 39
‘ 10 8 221 = 34t

Each value represents the meanSE. The solvent and diugs were
administered orally once a day for 20 days and thereafter administered 30
min before training on 21st day after first administration. Significantly
different from the value for SAM-R/1: *p<0.01 (Mann-Whitney U-test).
Significantly different from the value for solvent group in SAM-P/8:
1p<0.05, statistically significant at p=0.012 by Kruskal-Wallis H-test,
Each comparison was done by Mann-Whitney U-test.

49



z&ﬁﬁﬁ&:&ﬂv%@mﬁ\&E<&%$¥ﬁ%%ﬁﬁi0%®%
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GERWET B LFEILHABRTVSD, Scopolamined & Ueyclo-
heximideklti?h":@?Wﬁé?ﬁ?ﬁﬁ%@—l:éﬁé“’875‘1‘3\ Zh B ¥R R
ELE%YFUBREETIVEE sy R N T 2 M ERCHHE
Tw5(52), TRHSB J:U‘azetlrellnefo‘reserpme#ﬂﬂi}fﬁ i B
(53), =zhn= ﬁlj(7)pentobarbltall@iﬂﬁ:?“ﬁf’?ﬁﬁfJ‘atroplne cHEMEND
B4z & S TRHB & Cazetirelinelc MW7 F IV Y VB EUEIT
IV RREFERAEET S LFRREALTN D, o T, TRUB & U
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EZEFEOBEYREFTNVERVWONBRTHY, BRET T AL
EHRPEYNTIMICEDLDATOIIODORULTHEWSETFTIVTEHR L,
ZILBEEIT T ADOTEHEGMRIYWLOAATERI VAN W2 0ONATH
BOICHBLTE (A7), EHH2 1B LV EEFHRESBESIS
(55), JRHZEMICE, 7I0(4 REHOUESN AL A DA, HEEARR
EZOFHhELFRRZILEFDHAD2TVSE(EE). FEFNICSWTESRTE
JPIVERETABEEATHY (57, TRHS & CazetirelinedA' A
EF)7PIVHMBREER2E T L5 (B3, 2hd _HoFEFHHRE
WREACHMAE) 7I VHERREFAIEHEL T2 2B ANLR L,

4. N

1. TRH3 & Uazetirelineld scopol%mine, cycloheximide, (KM R & &
CREBIMALEEFI, FeERETY AORYEEEETHRE
CRLEEFERAEZ2RLIAD ZHCHBEREERAEET LA
RW N, =B, azetirelinedZFIWXTRHOM 1L 0 & TH o 7=,

0, IMINERE. ZEFHESHMBEEEERCSWTRYMEE EiE
AR ASHMERABBEET R TS Y, RBENMETLTWSZ L
MbMhoTWnd, TRES & Tazetirelineld MEIBMEIFM 2H T 5
Cems, MEREERCSOTETURMBEESET 5Tk
WRBEhiz,

55 2 Hi ML ) o< AR e 1 A

TRHIZRolling Mouse Nagoya® 5 JV(58),Weaver ¥ A (12)*®
cytosine arabinoside ¥ A (12)&0MEILTEFINVICE W TEE RN
WEEHERL. BEFH/MEEECEI EHRFOBREL LT
HxhTwa(13), I TAREES WTHBEICERLDDHETATY
- ’f&:iﬁ‘b 7~ cytosine arabinosidew 7 A % W TIRHE & U
azetireline@i{@@)ﬁi%ﬁﬁ%ﬁ‘61’?%%1‘%&btiﬁﬂﬁ?ﬂ“L/7“:o
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1. £BAE

HEICRHIAET Y A2 ERHLE, EEABMEER cytosine arabinoside
40 mg/kgE T ANHAE2, IHBKKETREL, #54 -6 HEMHAER
CFOIUXEERICHLE, BEHERSITCERINRE 5 1 Z8BH
AN AEEKRESES OSMHRUY 2 ZBHICHBREYREH 3 045
WEL, FTEROoBE > REEK/E BILE Ex100ic & UFFML ~,

2. EBRM

TRH(10,30 mg/kg ip)# & Cazetireline (0.1, 1 mg/kg ip)Hk
cytosine arabinosidew W A OHFITEHOBE2EBCBTEEE(E
24). ' -

hY
I

3. EE

TRHE & azetirelineldcytosine arabinoside< ™7 A @ #x1T WS - X
Like/E 2R U D, azetirelined %77 TRHL U #4305 A o 7=,
FH/NMEEERECB S EERISTHETS 5. TRHERoLLing
House Nagoya(35), Weaver Mouse(12)3 & U cytosine arabinoside ¥
m2 (1) OHFEECH L CHEEAERL. BFH/ARERERE DR
EEL LTHEASATNS (13), 5T, azetirelined® = o fIK THiK
LEBETOMEEEYLEAD Nz, Cytosine arabinosidew U A @ #
FRFALECENED L 0FMAMEEREETIHTH Y, SEBRE%®
B4 5, UL»L, TRHSB k UazetirelinelX MW E J 7 I VM AERIRE (E
FaaT s bhd(53), ChoEMOFTRMAKBMFACRKAE) 7
IVHABRREERSI—BEELTWE2B LHEY,

4. /INE

TRH$ & Fazetirelineld cytosine arabinoside~ ¥ AL &R &t
L7, Azetirelined %y X TRHD# 3 0 TH o 7z,
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#24

Effects of YM-14673 and TRH on cytosine arabinoside-in-
duced ataxia in mice. Each value represents the mean % S.E.

Treatment  Dose N Degree of ataxic gait *
(mg/kg i.p-)

Saline Drug
(1st day) (2nd day)

Saline s 89407 9.1+07

YM-14673 0.1 s 130412 85+27
1 5 78+20 29:+09°

TRH 10 s  100+08 6.0£1.6
30 5 68406 26+06°

2 Degree of ataxic gait (falling index): (the ratio of the number
of inversions lo spontaneous motor activity) x 100. Sponta-
neous motor activity and the number of inversions were mea-
sured for 30 min after both saline (st day) and drug adminis-
(ration 24 h after saline injection (2nd day) in the same animal.
Significantly different from the pre-drug measurement (1st
day): ® P < 0.05, ¢ P <0.01 (paired t-tes)).
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% 4 8 > DOEH

MY OEDAY Y —=v 7Lk L TreserpineGICHT 2IFHZBRET
o bNEL<IFhbN B, TRHlreserpinefGkBICHEMIEAERT LA
5 (8-10), TJ?ﬁ@-%kbb\fﬁfzﬁf?‘é‘ﬁﬁﬁbﬂf%7';(14)0 LaUs
TALOHMEBRBICBVWTAHT UL WRENESA TV LRV
=, I T, Kﬁ&:bb\TLiTRHEJ:UTRHJ:U%ﬁﬁwmwﬁ‘f\
azetireline®reserpine~ W A E KR, Wi ABEET, IbJ:U
reserpinek IPGOBIC N T 2 {EA ERE L .

1. ZERFE

1—1. {RBET
HEICR< ™ A ({KE#25g) % iz, Reserpine 2 ng/kg 2T
wE LIS CHBRENEBIRNS L TERRE L, RERBEOE
W% B L, ControlBE kiR % 2 CLRx®2&%E5HED2CEH
EERMEMADRDIE,

1—-2. Fuwh ABEET

HEICRY 7 & (fRE#25g) % AlW7=. Reserpine 2 mg/kg BUF#
5mﬁm&cmm%%&wmm&§utvwzumﬁ@wmnm&mg
o3 &> EA I (50Hz, 0.2s) % 5 A 7=, DI IAN T VWHhAE
Bl &g 2 3 AL (ED50) % 30% L5 x & 55 FEDSO%E AR VE AR A 5
® 8 7=,

1— 3. Ponto-genicullo-occipital (PGO) W

MERERI e < xaxEAL. AT IVAMLULE A1 B T AR A (A
7.0,L:10.5,V:+6.0--3.0, Snider and Niemer OMEERIC & 5 (42)IC ¥
W 55 6% F AR HUHE@%W]\ L. AJ%4 7 B ®PG0(ponto-genicullo
*ocmpltal)vfi’ﬁ:wﬁbt, Reserpine 0.5 ng/kg (ip)ie 54 5 KH B &
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WEWE S O EICHIRAKRS L, BERMME 3 02 MoPG B o
BB R &L TITW, PGOW H B % 25531k ¥ 2 ED26%% I A {F A di R
bR E,

2. EBRAKE

9 —1. ReserpinefE{&iIc &3 5 TRUB & Yazetirelined {F M
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($#25), azetireline® %77 L TRHO M 2 O M1 TH o %, TRUB & T
azetireline 0.1 mg/kg (iv) D#FEHEREMIZETH ETH30,1803 THo
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2 —2. Reserpinelf Wi A BHEE T IS ®EY 2 TRHS & Yazetireline®
{E A

TRHE & Cazetirelineld Fl B {K W iCreserpinelc & & 1 wih AR
HETICHERLUE, ED30%iE +H £ 0.1,0.01 mg/kg (iv)TH VY,
azetireline® %) 77 W TRH®D # 10% T & o = (K 25).

2 — 3. Reserpine PGOYIcxf ¥ 5 TRHS & Uazetireline® {E A

" Reserpine B¢5- 5 I [HI 4 d PGOW BB IEHY21.1:3.8 T H 2 .,
TRH(3-10 mg/kg) & & Cazetireline(0.3-10 mg/kg) ix A BICPGOWE IR B
PR X (K1), B2} EHhENLL B LT0.14 ng/kg (iv)TdH
Y, azetireline®%) I TRHL Y # 8 fif T & o %= (F25).

3. BE

TRHE & Uazetirelineld ™ Areserpineffkit, ¥ v AT W h A BHE
BT & U3 dIreserpinePGOTL I B I LIEMAEA /R L =, Reser-
pinefS ki id E IR ) VP KLU YHEERA(59), ¥ ABEE
5 L UPCOM MBI E IR T b= MR (59,600 M5 T B LW
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’ L
2 2 5. Effects of YM-14673 and TRH on reserpine-induced hy-
pothermia, facilitation of convulsion and PGO wave

Treatment ED (mg/kg)
Hypothermia®  Convulsion® PGO wave®
YM-14673 0.021V 0.01 1V 0.14 IV
. 0.3 PO
TRH 041V 0.1 1V 111V
6.0 PO :

* Reserpine, 2 mg/kg SC, was given to mice 18 h before intrave-
nous or oral administration of the test compounds. The EDj-¢,
the doses to increase rectal temperature by 2° C was obtained from
the dose-response curves. For each dose of the test drugs 7 mice
were used

b Reserpine, 2 mg/kg SC, was given to mice 18 h before intrave-
nous administration of the test drugs. The EDjgy, the dose to
elevate the current (ECy,), which caused tonic extensor convulsions
in half of mice, by 30% was obtained from dose-response curves.
For each dose of the test drugs 9-10 mice were used

¢ Reserpine, 0.5 mg/kg IP, was given to cals § h before intravenous
administration of the test compounds. The test compounds were
administered in increasing doses at intervals of 30 min. EDjsv,
the doses to inhibit appearance of PGO wave by 25% was obtained
from dose-response curves. For the each test compound 4 cats were
used
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B\ 12 . Effects of YM-14673 on reserpine-induced hypothermia
in mice. Vertical scale shows the average dilTerence between the
rectal temperatyré just before and after the administration of the
test compound al each tlime. Each value represents the mean from
seven mice. Y M-14673 was intravenously (A) and orally (B) admin-
istered Lo mice 18 h after subcutaneous administration of reserpine
(2 mg/kg). A —e— control; —o- 0.01 mg/kg; —a— 0.03 mg/kg; ~o-
0.1 mg/kg; B —e— control; —o— 0.1 mg/kg; —a— 0.3 mg/ky; -o-
1 mg/ky. Significantly different from the value for respeclive con-
trol group: * P<0.05, ** P<0.01, *** P<0.001 (Student's f-tlest)
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®13 Effects of TRH on reserpine-induced hypothermia in
mice. Vertical scale shows the average dilference between the rectal
temperature just before and after the administration of the test
compound at each lime. Each value represents the mean from seven
mice. TRH was intravenously (A) and orally (B) administered to
mice 18 h alter subcutaneous administration of reserpine (2 mg/
kg). A —e- control; —o— 0.1 mg/kg; —a— 0.3 mg/kg; -o- 1 mg/kg;
B —e~ control; —o- } mg/kg; —a— 3 mg/kg; -o- 10 mg/kg. Signifi-
cantly dilferent from the value for respective control group: * P<
0.05, ** P<0.01 (Student's t-test)
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10sec
B 1 4 Effects of YM-14673 on the reserpine-induced PGO waves in a gallamine-immobilized cat. PGO waves were recorded
from Lhe lateral geniculate body. The compound was administered intravenously in increasing doses at intervals of 30 min. Voltage
and time calibrations: 50 pV and 10's. A: Before drug administration, B: Thirly minutes alter YM-14673 (0.03 mg/kg 1V). The number
of PGO waves was not affected. C: Thirty minutes after YM-14673 (0.3 mg/kg 1V). The number of PGO waves was decreased by
administration of YM-14673
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165
Plasma concentration of unchanged YM-14673 and TRH after i.p. administration of single
YM-14673 and multiple TRH in rats. TRH was administered by the schedule as described
below. Each point represents mean + S.E.M. from 8 rats. O: YM-14673 (single administration,
0.1 mg/kg i.p.), ®: TRH (multiple i.p. administration),

1mg/kg 120 uyg 40 pg 40 g 40 pg 120 pg 120 pg/kg
+ : 'd N 1 ) 1

—

15 min Smin Smin $Smin 15 min 15 min
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Elfects of YM-14673 on neurological deficits in rats subjected to application of autologous
blood into the brain. The drug was administered i.p. once a day for 7 days. Each point
represents mean +S.E.M. [rom 8 rats. Significantly dilferent [rom saline-injected value:
* P <0.05 **P <001 (Mann-Whitney U-test). -@—: Saline, -O—: YM-14673 (0.03 mg/kg),
—-A—: YM-14673 (0.1 mg/kg), —O: YM-14673 (0.3 mg/kg). ’

6 4



807t
A
60|
2| ,
5 || |
Y ~} |
t LA s
= 20 g£l7 \? 2 9\4
ol
T 2 s 4 5 & 7
Time (day)
80r
\ B
60 *~—-l
e sof | | l/ L
E ool \&/‘JJ‘N&\{)
or ‘ \
S

Time (day)
17

Effects of TRH on neurological deficits in rats with an experimental hematoma. Neurologi-
cal deficits were observed by measuring the time to continue the forcible posture. Single (A)
and multiple (B) i.p. administration of TRH were conducted. Each point represents mean
+ S.E.M. [rom 8 rats. Schedule of multiple administration of TRH is described in the text and
in the legend to Fig. 5. Significantly different {rom saline-injected value: * P <0.05 (Mann-
Whitney U-test). (A) —-®—: Saline, -O—: TRH (1 mg/kg i.p.), ~A~: TRH (10 mg/kg i.p.), (B)
—@—; Saline, -O—: TRH (multiple administration).
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Effects of CDP-choline on neurological deficits in cerebral hematoma rats. The drug was
administered once a day for 7 days after the operation. Each point represents mean +S.EM.
from 8 rats. ~@—; Saline, -O-: CDP-choline (30 mg/kg i.p.), -4 CDP-choline (100 mg/kg
i.p.), -0-: CDP-choline (300 mg\/k,g i.p.).
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muscle
incision

foramen ovale

mandibular nerve

olfactory foramen
tract orbitorotundum

[X] 19 - Surgical procedure of middle cerebral artery occlusion
inrats. A low power view (upper) showing the skin incision and
muscle incision (broken line) which were exaggerated for the
figure. A high power view (lower) showing the small craniecto-

my anterior {0"the foramen ovale accomplished simply by re-
traction of the temporalis muscle. .
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20 Changes in body weight in normal, sham-operated and
MCA-occluded rats. Each point represents the mean + S.E.M.
of 7-12 rats. O: normal rats; A: sham-operated rats; @:
MCA-occluded rats. Time: time aflter the operation. Signifi-
cantly different from sham-operated values: *P < 0.05 (Stu-
dent’s r-test).
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21 Changes in 8- (2-3.75 Hz) and a- (8-12.75 Hz) wave
components of the spontaneous EEG in normal, sham-oper-
ated and MCA-occluded rats. Each point represents the mean
* S.E.M. of 10-15 rats. A: é-wave components. B: a-wave
components. O: normal rats; A: sham-operated rats; @:
MCA-occluded rats. Significantly different from sham-oper-
ated values: *P <0.05, **P < 0.01 (Mann-Whitney's U-test).
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. Incidence of neurological deficits in normal, sham-oper-
aled and MCA-occluded rats. Each point represents the mean
% §.E.M. from 7-12 rats. O: normal rats; A: sham-operated
rats; @: MCA;occluded rats. Neurological deficits were evalu-
ated by medsuring extent of both abnormal posture and hemi-
plegia, and then they were classified into 3 grades (0-2) ac-
cording to extent of each symptom. Signilicantly di{ferent from
sham-operated values: *P < 0.05,**P < 0.01 (Mann-Whitney
U-test),
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23 Effects of YM-
14673 administered intraperi-
toneally (left) and orally (right)
daily for 3 weeks on neuro-
logic deficits in rats after
occlusion of left middle cere-
bral artery. Each point repre-
sents meanxSEM from 7-10
rats. *p<0.05, **p<0.0! sig-
nificantly different from
solvent-treated control by
Mann-Whitney U test. For left:
®, saline solvent; A, 0.03 mg/
kg i.p. YM-14673; 0, 0.1 mg/
kg i.p. YM-14673; 0, 0.3 mg/
kg i.p. YM-14673. For right:
e, distilled water solvent; A,
0.1 mglkg p.o. YM-14673; 0,
1 mglkg p.o. YM-14673.



#26,

Effects of TRH on neurological deficits in rats' subjected to
middle cerebral artery occlusion

Drugs were administered intraperitoneally for 2 weeks once daily
from 1 week after the occlusion, Each value represents meansSE.
Evaluation of neurological deficits were conducted 15 min after
drug administration. *P<0.05, ** P<0,01 Significantly different
from saline control by Mann-Whitney U test. .

Treatment Dose Score of Neurological Deficits
(mg/kg ip) N 1 2 3 Weeks
Sham operation 6 00 00 0£0
Occlusion
Saline - 8 2.9+0.3 2.8+0,3° 2.3x0.3
TRH 1 8 2.8%0.3 2.8x0.4 2.3x0.3
10 6 2.6+0.3 2,.620,2 1.9+0.3
multiple 1) 8 2.620.3 1,5¢0,3 * 0.8+0.2 **
Saline 5 3.0:0.4  3.420.2  3.020.3
YM-14673 0.1 8 3.5£0.3 1.820.3 * 0.9x0,2 **
1) Multiple administration of TRH was conducted by the schedule
described in methods and Fig. 1.
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i 2.7 Effects of YM-14673 on Ischemic Brain Damage After
Middle Cerebral Artery Occlusion In Rats

Ischemic brain damage (% of total area)
YM-14673 (mg/kg i.p.)

Saline 0.03 0.1 0.3
Rat (n=8) (n=7) (n=8) (n=8)
l 14.1 18.1 11.2 12.1
2 14.2 10.0 15.5 12.8
3 9.9 17.7 11.9 13.9
4 12.3 123 ° 8.8 15.0
5 10.9 18.5 1.4 1.9
6 6.3 9.4 12.9 9.9
7 8.2 5.1 8.5 13.0
8 7.0 —_ 35.6 12.7

Mean+SEM  10.4£1.1  13.0£2.0 14.5+3.1 12.7x0.5

Dala are averages from five coronal seclions.
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dimethyl ProNH2)ASTRHE B/ v, MCAD v b R MR 56 (L o R 1B IR
pEHBLEELHE LTS (85)., D OB Sazetirelined AR
M0E F UM AR R B A B W TREERTE MR Ic L B ATREMEY B X B D, M,
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BiLEERALTE B L s & UEHRENM2EAOER IS &Y IRRT
£52LTH D, |

4, /NE
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Z @& > ICTRES & Cazetirelineld 18 4k ILE 77 )V 3 W THE
ERHEBEHERT L Do E,

9. DLEORED D, TRHP & Cazetirelineld BN R LT FIVIC
BOTHBERKEEA2RLUEMN, azetirelined {E i X TRIERE
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)BT F I ZE B A [A16.2,L:4.0,V:-3.0, A:7.7 L:2.5, V:-4, Konig
and Kllppﬂ@ﬂu!l[ﬁﬁﬁk&é@l)]%fgﬁ (1 mA, 155, 54r4Eic 2 E) W
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Effects of YM-14673 on neurological deficits in rats subjected to electrical destruction of the
left internal capsule. The drug was administered i.p. (A, i.p., i.v. and Lm. (B) and orally (C)
daily for 13 days. Neurological deficits were observed at 30 min alter drug administration.
Each point represents mean + S.E.M. of 9-17 rats.

* P <008, ** P<0.01: Significantly dilferent [rom vehicle-injected value (Mann-Whitney
U-lest). ¥hk pce 0o

A: ~@-: Saline; O~ YM-14673 (0.01 mg/kg, i.p.)i == YM-14673 (0.1 mg/kg, Lp.); -0~
YM-14673 {1 mg/kg, I.p.).

B: -@-: Saline; —O-: YM-14673 (0.1 mg/kg, i.p.)i =~ YM-14673 (0.1 mg/kg, i.v.); -0~
YM-14673 (0.1 mg/kg, l.m.).

C: -@—: Distilled waler; ~C—~: YM-14673 (0.1 mg/kg. p.0o.); ~: YM-14673 (I mg/kg, p.o.).
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* 238

Effects of paremtéral administration of YM-14673 (0.1 mglkg) on nevrological deficits
in rais subjected 1o elecirical destruction of the left iniernal capsule

Score

Days after the lesion

Treatment Route (}) -6 10 14

Saline i.p. 029403 24402 22401

YM-14673 ip. 1.8 40.1* 0.740.2%* 0.740.2¢"
i.v. 13403 1.040.3%* 0.9 402**
i.m. 20403 0.740.2¢" 0.6 £0.2%"

(") Injection route.

Neurological deficils were observed immedialely before drug administration. Each [igure
represenis mean + S.E.M. of 9 rats,

* P <005, ** P <0.01: Significantly dilferent from the saline-injected vulue (Mann-Whitney
U-test).
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Normal Rat

N
- r,\) \——

Internal Capsule Lesjoned Rat

[4

Saline .

YH-14673  — {/—/\/\\/\——f

X 25

Effects of YM-14673 on the electromyographic ctivities evoked by electrical stimulation of
the let sensory motor cortex in the left internal capsule-lesioned raL. Recording is typical of
! experiment. YM-14673 (0.1 mg/kg) was administered i.p. once daily for 5 days. EMG was
observed at 30 min after the final drug adminisiration on the 6th day nfter the lesion. The
evoked EMG polenlial was composed of | component with a latency of about 6 msec. Vertical
and horizontal scales indicate | mY and | msec, respectively.
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£29

Effecis of YM-14673 on neurological deficits and electromyographic activities evoked
by elecirical stinudation of the left sensory muoior coriex
in rats subjected to left internal capsule lesion

Neurological EMG activity
Treatment N deficits {score) (*) (mV) (™)
Intact rat 7 - 1.14 £0.04
Lesioned ral
Saline 7 340 0.60 +0.064¢°
YM-14673 10 140%* 091 +0.08*

Administration of YM-14673 (0.1 mg/kg, i.p.) was starled lday after operation -and
" repeated once daily for $ days. Neurological deficits and EMG activity were observed 30 min

after the final administration of YM-14673 on the 6th day alter surgical operation.

(*) Neurological deficits were measured using the scoring method (score 0-4) described by
Yamamoto ef al. (1988).

#+ p < 0.01: Significantly dilferent (rom saline-treated value (Mann-Whitney U-test).

(*) EMG activity was evaluated by measuring the amplitude with a latency ol about 5 msec.
* P <0.05: Significantly different from saline-injected value (Student’s -test).

888 p £0,001: Significantly different [rom nonoperaled value (Student’s I-est).
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X2 6

Effects of TRH on neurological deficits in rats subjected to clectrical destruction of the left
internal capsule. The drug was administered i.p. seven times an hour daily for 13 days.
Neurological deficits were observed 30 min after the first administration of multiple doses.
Each point represents mean £ S.E.M. of 9-10 rats.

* P <0.05: Significantly diTerent from vehicle-injecled value (Mann-Whitney U-test),

-@—: Saline; =2t TRH (mulliple administrations, seven times an hour).
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(4 m/min for 10 min)

Tread-mill

(10 m/min for 10 min)

Swimming
(37°C for 5 min)

m 2 T Motor exercise techniques
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wheel
o swimming

* non-exercise
° tread
A

Neurological deficits
(scorn)
~

0 -
012 ¢
Operationd

§ 10 14 Time (day)
Motor exercise {)\

Motor exercise

Neurological deficits

m 2 8 Effects of motor exerclse (rehabllitation) on neurological delicits In IC rets.
Motor exerclse using swimming, tresd-mill and wheeling-drum started from the 4th day after
surgical operstion snd repested once delly for 10 days. Neurologicsl deficits were cbserved
Immediately before motor exercise. Each polnt represents the mesn £S.E. from 9-10 rsts.

Significently different from the value for respective non-exercised group: # #P<0.01 (Mann-
Whitney U.test).
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Neurological deficits

0
Operationd

Saline without motor
exercise

YM-14673(0.03 mg/kg L.p.
without motor e)g(orgis:)
Saline with motor
exercise

YM-14873(0.03mg/kg Lp.)
with motor exercise :

{score)

0 4————t—t

" Drug admini. S
Motor exercise 1)

®29

drug Wheeling-drum
£-15 minJ-10 miny

Neurological deficits

Effects of YM-14673 on neurological deficits In IC rats both with and without motor exercise.
Both motor exercise using wheaeling-drum snd drug administration started from the 4th dey
siter surgicsl opersiton, and repeated once daily for 16 days. Neurological deficits were
observed Immedistely belore drug administration. Motor exercise was conducted 15 min after
drug sdministration. ,

Signilicantly dilferent from the value for respective saline group In IC rats witout motor
exsrcise: *P (0.05 * #P ¢0.01, (Mann-Whitney U-test).

Significantly different from the value for respective saline group In IC rats with motor exercise:
1 P<0.05, [l P<0.01 (Mann-Whitney U-test).
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