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FBRIIANE T TV~ 7 ZADOATHIEEBL AR &
WG E 2T 3 AEEIEsE & DB

AN A B T2V § & TR it fav
(NS B o HE R

VHOEERIA SRR TS BERRGRITR e > 5 — (RIFEEIFY)
IR R A RIS

(BE] AT RO LE TNV~ 7 AOITEFIE AR © Z ORBWETFIC B AT 7 &~
VR DRENC DWW TR L7z, FUFRA b L ZFID 60-120 A TRTB L M2 V'Y 7 ¥ E > (BZP)
SZEREVERISE T db 2 NEZEHCYYE N-methyl-g-carboline-3-carboxamide (FG7142) @ 5. 10 mg/kg & % V>l
methyl-g-carboline-3-carboxylate (8-CCM) O 1, 2 mg/kg JEFERNES1Z & 1 . EH B hole-board SRERIEE N T
O BFEEREE. LB LRV TENCEER 52 2 Lkl ROFEATH) (head-dip 1T8)) DEEK & D
B 36 & O head-dip VERFOIENNATTED STz £ o, C OTEHZALE LU S BHIRA b L AHD 60 5374
i & FG7142 10 mg/kg, B-CCM 2 mg/kg DIFHENFEG1E . H8 U TR B RTERED KX 2 > (DA) 1
B S L OBUR TERIC B 2 / )V E A 7 ) > (NE) & DA EEIMEME OIEE %2 T L 720 DL ORS
REDHRER PV ANT T A L ERLEE OBEDH55T % head-dip fTEIOZMIE. RE%E KL %
BEITEIO—DThH 2 ENFZ 6D, £lo. TOTHIOFIRBEFEO—ERIIZ. KR ERTEE 2 HIR T
BRICEB 1T 5 NE & DA 1REIAENEIG L, 2 OWEMERAENC -7 S /BEE (GABA), 254K/ BZP 7544/
Clm 7 v A NAEGHEPEE R EE 2105 T 2 ATREEIRIR S iz,

A LTRSS N KB ZET VOBFRALE 20

T C &Iz
. & 5TlE. FEREYFRIC O W T 112 307

BRI BT 2 2 EHE A bV ZRBLE, A b
VABEREBAETUE L, B O A S TRE LS
MEO—DEL TR EToND L5 Ck>TE
TWwb, A MV ABEREO—D Th 2 ANLREEDFH
FEREFF DF T Z O FRHIE D 2\ T IR EESE O B SEHT
FerHEET 2 LT, AL L W BB 2 EBIRIC S
il % OEHEELEIAT 2 2 L IIBO TEETH
%, BIAE. HERBEEFEVIICC BT, NRELL L7
B b 2 EEBREC AU S8 5 kL LT, EBED A
MU ARG F A L DFEYNC KD BT B A0
DERINTWE, LrL, INoDORLER TS

L RIZEHSITENT WV,

AW Tl EFRAAZL T 7V O TR 2E RS
EZDOFRIIET # HIH 3 2—B & L T, Takeda 59
B LU Tsuji 51419 H3EFF LU 72 H#) hole-board EEa%E
BEEHOT, fRA N VARSI T A LD D VIITEE
EYEDFHEFT 2 G TEIOZML & Z OR R Wt
5 e, COBEZLOFKBBEFFIC BT 2N T
2T L AREMERREORENC DOV THEIE LT,
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1. EEREM)

EERIZ I R RE 25~30 g O ICR R~
A (AERF v — VARV N—) BRIz~ AL, T
fE B L UEBRPEAMEZEC T, ER23+L1°C, WE
55+ 5%, HHRESE 12 ERE A1 7 v (7 BERUAT . 19 KR
1) OB T T 77— 8~ 10 [LCHEMEF Lz, %
7o, AR (MF [EfTRL, 4V = > 5 VIERETSE)
B L UERERK (KEAK) 13 HEBERE Uiz,

2. RNEERNTITA L

~ 7 ADRLERITIE . A bV ARRROEFTD 5 ik
NEERIE ORGIC L DFFE LT,

) AP - v AR

A bV AR O AL, EilE (23+1°C) T 60 43fH
O, 772 Fy 78O (EEE3em, && 7cm)
PIEEHRIFR T 2 Z e X DL 72, M, 2> ha—
VEE (FEA bV ZEGRD 1E, F—A T — Y PICGE
L7z,

2) NEERYEORS

REEREE T, XYV Y7 ¥ E Y (benzodiaze-
pine: BZP) 52 F K D i {E#) 3 T &b % N-methyl-3-
carboline-3-carboxamide (FG7142) (Research Bio-
chemicals, USA)>® ¥ X f methyl-g-carboline-3-
carboxylate (5-CCM)
USA)™® % H Wiz, F 72, B-CCM 13 A B A 35 W
FG7142 13 5% Tween 20 Vi 28 & U CHIRRATR L
TRz, M. SN, T OEEE2 3> bo—
NELT, 10ml/kg DFRTHEEAN (ip) &5 L7

(Research  Biochemicals.,

3. EEMTENDRHE

MR A b VAR O A B & O RLEERYE
(FG7142, B-CCM) D51z X 2 EETEIOZLIE.
open-field 35 & UF hole-board 5k % R T CE 5 H
&) hole-board FXERZLE 1219 (model ST-1. = HTHEMK)
W TEH L 720

1) EHj hole-board FEREEE

E Bl hole-board X ERHE i 1Z. hole-board & & AR
(model HT-001), # 7 —E74 « F T v F 7« ¥R
J /. (Comp ACTvas) (CCD AT —HAT, AT —
N F v B —CAT-10, BEHE=%—) BLUOT—%
S —yYFvarEa—F— (A_v—y g3
V7 b7 =7 —Comp ACT HBS. f#tTHHE=%—) ®

IH flid £ ALET V7 ADEBTE L MNE . 7 3 >~
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3VAT AR SN TS, £72., hole-board 25
ARV HE 500 mm., £ 500 mm. 5 & 400-490 mm (A
7)) OIKATAE T —Y T, RENCIEHS X b S
WIEEE 30mm (v AM) O 4ERT 5N TE
D, EEEEHICIZCCD A7 —h A 7H, ERKED
EABLIOTHCERIMREA F v = 7 RO &M
et v —WOFIF s Tns, 20O CCD &7 —
A AZEN LT~V AOFTHEIEERE (locomotion) 23,
F 72 RIELEFOFIMGR 2 v —1c L 0 I3rs FoS0FT
By (rearing 778h) O [EIEE & OVFRFEHS H B 12 1 E
BN, TBITIE, VAR EDZE ZALFIRE
B b L, D ZOREROMEILY Y A DEPFEET
22 ENCCD H T —h A7 %N L CHERS NIZRED
HRDZ E{7H) (head-dip f7H) L LTAZREN, £
D [F %k & BFH H XL O head-dip ¥ (% 7 A 23 hole-
board ZEE NI AL S 721, W head-dip {TH) %
Y CORE) MBS NS, Rz v —B X
PCCD A 7—H A7 2N LTH/LNIFEFEIET
F— I D= F Va2 Ea—¥ —IZBD A
TN T — Y BEH IS,

2) THEATEIORIE

< AW AMEREA b v AR (30, 603 X U120
43 & Ef U, ) ERAEER 30 43212 hole-board ZEE
WIZ B 2 BEATEIOZAL % 5 HHIE L T2, F 2.
FG7142 (2.5, 5. 10mg/kg. ip) H % (% g-CCM
(0.5, 1. 2mg/kg. ip.) I X 2EENTEIOZ LIX. #
5 30 541 hole-board &k % 5 3 [EHT- 72,

4. BARE/7 ULV ORBEDEIE

<7 AWK A b VAR E 60 AR L, T D
30434810, %72, FGT142 (10 mg/kg. ip.) HS W0
B-CCM (2 mg/kg, ip.) #5# 30501~ 7 A & WiiH
WWEOERL, MERE L, 512, FIA4AT7A4 X
THBHRILIz 7V S =7 AR E TR U7l & D Fran-
klin and Paxinos D RYEIEES (2 eV, KRB AiTuEED.
e, Wikik, SRR T2 L., Mgy 7 el
770 M. MGREER Y >~ 7 ik il & T—80°C THISER
FL7,

MG 1 . EEEER. 0.1 M R (1
ml), 0.ImM = F v o7 & CPHFER=F N U 7 A
(B0yul) BEUOSMIAFELAEZF U 7 L (30 k)
DA T, SRR KB R ERT) 2
v, KESEHTTIOMHEREYFA AL, £D
B, LR (20,000X g, 4°C. 1543H) 21T\, <
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DLVEHE 10 pl %2, BRAGETGA 7 ) — e — N %
BALLZE7—u A V) —FHBE I o< 77
TA—YATLANICEBEAL, S VIERT ) v
(norepinephrine : NE), /¥ 3 > (dopamine: DA), +
o k=2 (serotonin: 5-HT) B X OB CHEY) 4-
ERFOFYIRANFY Tz 7 ) a—)b (4
hydroxy-3-methoxyphenylglycol : MHPG), 3,4-¥ k& R
0¥ ¥ 7 o=—)VEEER (3, 4-dihydroxyphenylacetic
acid : DOPAC), xE/N=1) “[E (homovanillic acid :
HVA), 5t R o % ¥ 4 > F—L B (5-hydroxy-
indole-3-acetic acid : 5-HIAA) EZ[EEAIE L 7z, &
Sic, WE L 7-EYE R 5 MHPG/NE, DOPAC+
HVA/DA. 5-HIAA/5-HT OfE#EH L. NE. DA £
KO S-HT AU mlE: 2 Tl L 72,

5. HREtsE

KR, PO ERERE TRR L, MR
DT FRE B EE I 1 —TCEBE S B s & O

E OB Ok ¥ M E

Folk B35

f={it

& S

L YIROEETENCRITTHRR b L RREDH
W ITNREEME DFIE

) 2MHREZ N v AR E R O

IR A bV ZRIBEO 30 AL, 7 A DIEH)
TENC IS E R TR E R o Tz, — . 60 53% 5\
120 SpFETEAATC & 0 L KTERRE. 32 b B0 1TEY
DB L ORI 1Z 2D U v 2 53, head-
dip fTENDIIHIDSTED & iz, B, 60 SRERRET
e b B R IHIDSE8 8 & 41, head-dip FTEIOD A% X
VRPN BRI T 2 £ L 1 head-dip I 2YE
BEICHER L7z (Table 1),

2) NEERYERS O

FG7142 (2.5-10 mg/kg, ip.) XU g-CCM (0.5-2
mg/kg, i.p.) OFEIE, BMHEHERA N v RO AT
LRIk, RITENREE, 325 B D ITEIOEEE X O

Dunnett’s test % Fv 7z, RN IS T REFEL 52 otz —H. 2
SIYORSTIE, Hic, head-dip {TEhD %K &
DSHE AT U TEHHICIA L, 22D head-dip D

FELWIER 2L S0, FRZ, 20 head-dip T8 (3

Table 1. Effect of acute restraint stress on exploratory behavior in mice tested on the hole-board
Group Locomotion (cm) Rearing Head-dips
Counts Duration (sec) Counts Duration (sec) Latency (sec)
Non-stress 1792.6+163.7 16.0+1.5 16.6+2.5 21.6+3.3 11.3+3.0 40.5+6.2
Stress (30 min) 1807.6+137.4 149+1.8 16.94+2.6 18.443.8 8.9+2.6 755+ 11.9
(60 min) 1615.6£178.1 17.0+2.6 17.2+3.1 9.742.5% 3.6£1.0% 120.3£24.7+*
(120 min) 1482.0+116.5 16.14+1.5 157+1.8 9.441.8% 44412 81.4+21.5

Mice were exposed to acute restraint stress for 30, 60 or 120 min.
*P<0.05, **P <0.01 vs. non-stressed group.

Thirty minutes later, exploratory behavior was measured. Each data
represents the mean with S.E.M. of 11-12 mice.

Table 2. Effects of FG7142 and 5-CCM on exploratory behavior in mice tested on the hole-board

Drug teratment Locomotion (cm) Rearing Head-dips
Counts Duration (sec) Counts Duration (sec) Latency (sec)
5% Tween 20 1912.6+155.3 240+42 31.848.1 14.8+3.3 53+1.1 52.1+16.7
FG7142 (2.5 mg/kg, i.p.) 2113.2+170.6 27.8+4.1 34.7+6.1 78+t1.7 2.5+0.6 93.6+22.3
(5 mg/kg, i.p.) 1497.7+ 82.5 202+2.7 27.0+44 6.5+ 1.6* 2.5+0.8 132.14+27.1*
(10 mg/kg, i.p.) 1634.6+167.0 16.4+3.0 18.3+3.4 S5.1+1.8* 1.4+0.5% 160.3+35.3*
Saline 2302.6+ 92.6 227+19 259+24 34.0+3.6 19.0+2.7 278+ 5.9
b-CCM (0.5 mg/kg, i.p.) 2335.8+ 86.6 30.1+2.2 38.9+43 27.1+3.1 14.3+2.0 53.0+ 7.7
(1 mg/kg, i.p.) 21179+ 875 23.1+1.3 31.5+2.0 22242 8 129422 59.9+10.1
(2 mg/kg, i.p.) 2082.4+101.8 26.7+2.0 33625 20.2£2.8i# 10.4 42 3¢ 65.61+ 12.6#

FG7142 (2.5-10 mg/kg, i.p.), b-CCM (0.5-2 mg/kg, i.p.) or vehicle (5% tween 20 or saline) was injected 30 min prior to the

measurement of exploratory behavior. Each data represents the mean with S.E.M. of 10-12 mice. *P <0.05 vs. 5% Tween 20-treated

group. #P<0.01 vs. saline-treated group.
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DDNT A—F—) ODEAIE, FGT142 (10 mg/kg.
ip) H 2wk -CCM (2mg/ke, ip) DEETHE
TdH -7z (Table 2),

2. TIRBARTE/ T I AABEERCRIT TR
b L 2R D B NI REEEDE

1) ZMERRA b L AR E R DR

HJER 2 b v AR D 60 &I & D MHPG/
NE fii T7% & 13 NE R [El#= & DOPAC+HVA/
DA TR E N5 DA REHEERIE, AW ERTEEES B
L ORI B W TEREICEM L7z L L. Rk
B LU0 E BT %5 MHPG/NEDH % » ik
DOPAC+HVA/DA{E I X AN E U %ol
(Fig. 1A, B), %7z, 5-HT fR#loliz% R 9 5-HIAA/
5-HT & 1&. 60 S OHF A b L ARREDOEFTIC LD |
KIR BRI, FUK FEB, RkE. HowIno
PERALIC B W T D EEREINPED ol (Fig
1C),

2) EEYERS DO

FG7142 (10 mg/kg, ip.) &%k g-CCM (2 mg/
kg, ip) OF 5wk, @ L T WK TE O
MHPG/NE & & K4S RTEEER 36 & OFRIR MESIC 56
I} 2 DOPAC+HVA/DA {EOEBELIENHNTED S
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in mouse brain regions.
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7z L L. WAMARIEER B 2 2h o OfEIZRRD
TREERRE o7z (Fig 2A, B; Fig. 3A. B),
%o WRET U 7o R B BT RITHERER ., HR T80, RpkA. e
B D 4 DDOMENIC BT 5 S-HIAA/S-HT fH I 1328
{EBEL -7 (Fig 2C, 3C),

% =

ek, TREOMEHEIICEE T 205813, EE LT y-
7 3 /FEE (y-aminobutyric acid : GABA) {EE{4:m!
20 GABA, ZRAE/BZP ZH5E/Clm F v 2 VIES
IS D T HNT & 121819 3 T4, Fr/z2 5-HT
VEBYMERHRE & 5-HT, , SRR DORE2 12 EEH B
h. OIS HRIRENERELZRT TETW5,
L Lads s BB L 0 B RS Y
FEREDICENTETCWIDLEETHL, 20—
12 NEOFBIENE* R 2 1 I3 EREEEFAUMIE D
HEEEDSINE & 7 203, FEEIC b b SFEPIL 7e L
RIERRET D ZEWAREP EI D TH S, 5z
ML, 7 2 ) DREESSC X DR R R OZEHET
< = a7 NVE AR (DMSIV)2 72 ECHEE R TW»
2 LR LRI 2 EFREY)NCGRETE 51 TH %,
F 7o FEEREINCEE LT 2o ORI E L
L Gtz i & b CRBIICRHR T 2 0 Th %,

[1 Non-stress

P21 Stress

AM: Amygdala
HP: Hippocampus

FC: Frontal cortex
HT: Hypothalamus
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Effect of exposure to acute restraint stress (60 min) on norepinephrine (A), dopamine (B) and serotonin (C) turnover
Each column represents the mean with S.E.M. of 10-13 mice.

## P <0.01 vs. non-stressed
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Fig.2  Effect of treatment with FG7142 (10 mg/kg, i.p.) on norepinephrine (A), dopamine (B) and serotonin (C) turnover in
mouse brain regions. Each column represents the mean with S.E.M. of 8-12 mice. *P<0.05, **P <0.01 vs. 5% Tween
20-treated group.
A)
0.4
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Fig.3 Effect of 5-CCM (2 mg/kg, i.p.) on norepinephrine (A), dopamine (B) and serotonin (C) turnover in mouse brain
*P<0.05, **P<0.01 vs. saline-treated group.

regions. Each column represents the mean with S.E.M. of 812 mice.
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THAE . BRSNS B\ T, EBREC AR SE
BT EEZRA b2 ERE T 5 /e LT, FICHRA +
LAY, BET Y by av 7 A NVRYLEA MY
A9 3B WIZRWESAT T A b LAY FER ED R b
VAR YA LEFHAT S ES FGT14259, g-
CCM™_ ethyl-g-carboline-3-carboxylate (3-CCE)” 7%
ED B-HNARY) RO BZP SZEEMERNEE, ap-7 F
L) USREETEOI L E VY B LU B
X OEMERET B> THERKT 2 HED
BHENTWD, Flo, OB S [EEATEIO
24 FE 9 % Sk & U T id. social

test?® | two compartment exploration test?”, hole-board

interaction

test!3-1529)_ elevated T-maze test®®, elevated plus-maze
test?”, light/dark test?® 7% EDSBFE S NEH I LT
2, AWEE I, Takeda 5 3 X O Tsuji 519 935
F& 172 B hole-board FEREEE & IV T, #RA b v
ANT T A N D DEFANLELYED FGT142, -
CCM 0#5Iz X v FF s s I5EfTEI o2 b, 3%
b BRI TE) & 7 ORI D W TERICERGET L 72,
EBIZ, NS ORLTEIOFEBREREIC I 1 5
&/ 7 S AR OBENC OV T HHEIE LTz,
AHFFE DI TR I BT R A VA
HE D 60 538 % Wi 120 4 [EERIC X 0. BFEH]
WM LB BB D ITENC IR T NS R 5
e \niz b b &3, head-dip 17D [I# & KFEIOH
FE )% head-dip ¥ERFOZFIH L IENIOMEILE S iz
F 7z, HHA b L ARRBOBESL, 60 STHEfREL D
b 120 HTHAFEED FDFhole 2 &b BE T
A bV AR B ER GEIG) 234 U TS ATRE
MREZ 5ND, & 512, FGT142 58 & U 10 mg/
kg, ip.) BV B-CCM (1 B L U2 mg/kg. ip.) D
iz wTh, FiRt LA b v ZAREASFHEFET 2
BETTEIOZAL & FREOZ LD A EKFERICED 5
Nizce TNODFERNS | FARA MV AT T A LR
REHERYE D512 L - T hole-board FREAZEE N
TH5E L THEE S M5 head-dip {TEIDZELIE. ALK
Wi % R 24TE) (RLERTHEY) THEEVFZD
b, 1998 4F, Takeda &' &, BZP ZFA(FHIZET
% % DZP B X U chlordiazepoxide 73, ~ 7 A D HFE
BN & 2b B D TENCREE L 2w HE THRER
FEIOF T H head-dip [TEID A ZHINS ¥ L 2 &%
WE LT, CheDHEERE 25 &, AU THK
K585 5 | head-dip fTENIRNZFRTEIO—DTH S C
L. X1 ZOITEIOFIIC X, GABA, Z44K/BZP

I fli 4 % ALETV~ 7 AOEBITE LMNE . 7 3~

— 209 —

ZRE/Cl F ¥ ANVEEERENT S EET 5
ZEDEZOND,

AR I B W T, R A b VAR O 60
SEERIC & D KIMERTEEES. HK T TD NE
B X U DA REHEHR D 2 TUAE & Rk Bz B AR .
BURTES. RbkiE. EEICB 05 S-HT HEEz0
BAZ TCHEDSTRD STz, —J7. FGT142 10 mg/kg H %
WiE B-CCM 2 mg/kg @ ip. #5143, B L CTHIKT
> NE (R [Elis & RB R B RTSHER. AR TH T o
DA fUHEIRO B R B TLERFF L 1203, BafLizwv
THORERALIC B VT b S-HT BRI I FFE T X
XZMERD R Do T2, D DAL 2EAYRE
5 A MLV R8T 5 A LiZNE. DA B XU S-HT
R OTEM: 2T 2 DI L T, NEEEYE ThH
2 FGT142 B XU 8-CCM &, NE & DA {EBIENHE
DIEED A (BT 2 Z LD E 5Tz, Fie.
FIRA b VAT T A L ERBERYEDORS c3t
WL TAU 2 NE & DA EEPEEOEMERAER . K
AV B T RITHER 5 % W IE IR T8 DR E DIERAL T D
B U B IRALAESCh B 2 BHER L2, &5
Iy IS OMMEFRER 2T HHEA b LA
il i o 60 43 [ & i & FG7142 10 mg/kg, [-CCM 2
mg/kg @ i.p. 5% HEC L7z & 9 12 head-dip 1T %
EHHIcZLE RS 2 ERFZ HbE S L head-dip T
B OO FERNT 13 A S E RTSEES D DA {RB I ffe & 17
ETERIC 1) 5 NE B X O DA {EEIEMREH B 53
22 ENEBENT, £T2. A DV AT I A LD
Fe HALRATEIOFB B WT, A 5-HT {EEE
RO BRI 2R T VB E oS Z R
K TR R, FROLREZ RN T T 20
LR,

DI F % iaked 2 & | head-dip fTEIIANZERIL & Sk
TAEEITEIO—DTH B I EWFEZ oD, Tz,
Z DFTEY O FEFREFF O— I 1% RIEERTHEER 1
JRTFERIZ 81T %5 NE & DA fEEEMER S L, £
OYEMEFET < GABA, Z554E/BZP 2 54K/Cl 7 %
FNEE P E T BE 2 H o T 2 ATREME S RIR
Ehd,

& A

KL TlE. EBARZE TV~ 7 A DI TEZEHY
AR - 2 OFBIEF 2 FF T 5 —BReL T, A bV
ARG T A DD DB VEREELWEOBREGIC LV
FS A EETEN L T OFHEEBERT 5 L4z, 20
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TBEEZALDFHBUEFF I B T 2 MNE /7 3

HEDREN DWW TGRS L. ROFEREHT2,

L.

FRA MUV ANT I AB L UTNLEEWETH
% p-H VR Y RO BZP ZEERMEEIZ (FG-
7142, B-CCM) D51 hole-board EXERZEE P12
BW T~y 20 BFEEEE. Lb B0 T8
WEFRFEE T REEER 52 2 2 L7 L head-dip fT
PR A =S

HRA PV ANT T A LD DI FGT142, g-
CCM D#5.12 £ > THE U % head-dip {TEI D ZE1L
i3, TTEIEE E R OS> B & O TEhERF D1y
Hi7e £ OIHGE U T RHERRD S b,

HWRA NV AT 54 A d 501k FGT142, 5-
CCM D5 553557 % head-dip 173, Zetk
Dl KRS 2 1EETHE) (NLRRTE) O—D2Th
%

FIRA DV ART 54 A KRB RITHES . SR
TEBD NE B & O DA EBEHROTEME & . A
BUERITER . BUR TER ., bk B 1c 81 5 S-HT
VEBIERRIE I E DT 2 FHEFHT 5,

FG7142 5 % i3 B-CCM O 502 L 0 . ki

EHTEEE D DA EE AR & K T B8 10 %
NE & & U DA {EE AR OWEEITTHEDS RS o
%

FIRA bV AT ¥4 A8 L FGT142, B-CCM
OFGICE Y | B L T U B K ERITEEEE D
DA {EBI AR T T NE & DA /EBi:
FHHRE DRI IERR . N TEID—DTH % head-
dip fTEIORBLICEES T2 Z LR s h 3,

X m

1) Tanaka M, Kohno Y, Tsuda A, Nakagawa R, Ida
Y, limori K, Hoaki Y, Nagasaki N : Differential
effects of morphine on noradrenaline release in brain
regions of stressed and non-stressed rats. Brain Res
275: 105-115, 1983

2) limori K, Tanaka M, Kohno Y, Ida Y, Nakagawa
R, Hoaki Y, Tsuda A, Nagasaki N : Psychological
stress enhances noradrenaline turnover in specific
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Relationship between behavioral and pharmacological
characteristics of mice in an anxiogenic state
and brain monoaminergic nervous systems

Etsuro YAMADA?), Hiroshi TAKEDAY, Minoru TSUJIY,
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?Department of Obstetrics and Gynecology, Tokyo Medical University

ABSTRACT

Behavioral and pharmacological characteristics of mice in an anxiogenic state and the role of brain monoaminergic nervous
systems in the mechanism of appearance of anxiety were investigated in this study. Exposure to acute restraint stress for 60-
120 min decreased both the number and duration of head-dips, and increased the latency to head-dipping in an automatic
hole-board apparatus. Moreover, decreases in the number and duration of head-dips, and an increase in the latency to
head-dipping, were also observed in mice that were treated with the typical anxiogenic drugs [benzodiazepine (BZP) receptor
inverse agonists] N-methyl-g3-carboline-3-carnoxamide (FG7142, 5-10 mg/kg, ip.) and methyl-B-carboline-3-carboxylate
(B-CCM, 1-2mg/kg, i.p.). The treatments with acute restraint stress, FG7142 or B-CCM did not significantly modify
locomotor activity and the number or duration of rearing behaviors. Following exposure to acute restraint stress (60 min)
and treatment with FG7142 (10 mg/kg, i.p.) or B-CCM (2 mg/kg, i.p.), significant increases in dopamine turnover (3,
4-dihydroxyphenylacetic acid+homovanillic acid/dopamine ratio) in the frontal cortex, and dopamine and norepinephrine
turnovers (4-hydroxy-3-methoxyphenylglycol/norepinephrine ratio) in the hypothalamus were produced. These findings
suggest that the head-dipping behavior in the hole-board test is one of the emotional behaviors reflecting the anxiogenic state
of mice. ~ Also, the dopaminergic and/or noradrenergic nervous in the frontal cortex and hypothalamus may be involved, at
least in part, in the expression of head-dipping behavior, and y-aminobutyric acid (GABA), receptor/BZP receptor/Cl~
channel complex may play an important role in the modulation of these nervous activities.

{Key words> Anxiety, Emotional behavior, Hole-board test, Monoamine, Mouse
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