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B I vy A0 FHNEEEFL WS (LEM, PSY) AN AERR X TELBH
BEZR (PSY-SIA) % morphine INEB R OIEIER I, A VAR X 27%, Bk C1EED
BSXELONE 25, PSY X b VASHR T 2 ERIBE L Ui TRE0RERD
RHDAZ Y == 7HEEHERL, T OFAEZHRES L 7. Communication box % w7z PSY X

b U RERIZ X BHEBESRR, BRNE & CEBRIICHTRE/ER %73 DZP, methysergide,
buspirone, ritanserin, Y-25,130 3 & UFICS 205-930 iz & -» CTHEKREMICIGE s iz, —7F, Hi
. NE{ER D2 \v> (&) pindolol, imipramine XL %% 572, PSY A b VA O morphine T
EOHZIR X, (£)pindolol & TN TDOHFEREDFIME I & - T L, morphine it
B hi-. BEATFEREHEBE (EPM) Tk, buspirone, Y-25,130 38 & Of ICS 205-930 iz #i
» REERITED 517435, methysergide, ritanserin TIXZDERMBA SRRz, 77, U-
50,488H iZ & - T  morphine MR IEIIHE & 523, ZOME%hERIZ, DZP, buspirone, Y-
25,130, (+)pindolol T L, ritanserin iXfEFECTH o7, PLEOEEEZ, DR ML RC&
STHEU AR T IHERI/BL LB RRA 2V — =V TEBSERTHI I EETTHO
T, A MVRIZERT 2 NEMEREIEL AR OBER R 3,
F—7—F LENA VR, HIAARE, FAE, TLEAE, R U RERE

PRI R, [EEBRE - Bifik C4EEBOE
HRGH LT HOREFERENRERENOHEE %
Kz ZenTey, BEENRER L IZEER,
RIUCZ S BRI ETRBIRNT 5RET,
BRERCEWTRE, BXOREA bV AERD
RRCRELFELT0EbDEEZ SN D,

ZEDOR PV AATI L > TEBEIRIFHR
(R + v ABEFESE, SIA) L, morphine it
PRSI Z ZEBHEZINTED, ZhdsDH
Hiz, NAKAEZ A FROBEET 2 BEN S

I VEREDS B 545 (Tzumi et al, 1983 ; Takahashi

* T 852 IR SCEMT 1-14
(RIRIFE R : BIBIER)

etal, 1987,1988a), ZDENICA MV AR L BF
Z, Bk CEBHOESbEZ oG, BE, b
NbhiZEHRNEREEELZWER (LHEM,

PSY) X PV RERIZ X > TERIEVFER N
(Takahashi et al, 1987), morphine EH#& 5.1z X
LR LSIG S D Z & (Takahashi et al,
1988a), E v INSDELAWVTFH b diaze-

. pam (DZP) ®wi2>»Dtu b= (5-HT) %

HARECHET B2 L2 RVHELTVWS (Ta
kahashi et al, 1988b; Tokuyama et al, 1989,
1993).

EZ32T, EERERIIBVT, A7) —=
THEOBRPBETHLILBVIETHRY,

B 88 DZP: diazepam, EPM: elevated plus-maze, SZER-TEKE, 5-HT: serotonin, ICS 205-930:
tropisetron, [(1aH,5«H)-8-methyl-8-azabicyclo[3,2,1]oct-3e-carboxylatesHCl, PSY : psychological, i
By, SIA:stress-induced analgesia, X b L AFEFEE, Y-25,130: (£)N-(1-azabicyclo[2,2,2] oct-3-y1) -6-
chloro-4-methyl-3-0x0-3,4-dihydro-1,4-benzoxazine-8-carboxamide+ HCl
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Hiar 7y 7 MVERE, BEINERNERER
T DENMY O1TEIHS benzodiazepine RILALEE
ko TRl S 2 2 &2 o BEESE
<, ZD72DHFD I BVLN TV EHARELHEAR

V== TETH DY, BOIIEER CBRIEL
EHTRES PP IRERD B, Tz, BIiEF
WED SN TWS 5-HT ROTALZEZIZEA }:
BEshizwEbuwbhTwns,

FZTEBTE, 351V O2LOFTRELED
BAEEMR T, ZOLEHA NV AARICLST
SFF 3 N 3 #EFERIE B X U morphine R O
HRZR T 2 EREE L Lica=—2 &
REERA 7 ) —= v 7HEOFAEERRE L0 T
BT 5, Fh, ZZRHEILHEZDOVLT,
BELEBE L FEL oY, HLOLITALERE
B LTRERA SO0 3 BERTFRIKE
(elevated plus-maze, EPM) Bk : (Listef, 1987;
Pellow et al, 1987) & DHEBME 1T o7z,

E T b3

g : ddY R~ 2 ((5E 22~25g)
Wiz,

4 . morphine-HCl (RXH), diazepam (DZP,

Ny o, RH), methysergide maleate(U. S.
P.C.), buspirone-HCI(Z' V) X b b-v 4 ¥ —R 7
4 7, (£)pindolol, ICS 205-930 (4> F), ritan-
serin tartrate (¥ > & - f1), Y-25,130 (HFE),
imipramine-HCI (} 7 5 =— Vi, HEF H A
F—) BHERALL.

. V.

30cm
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A i Ve

EMITNTEEBIEKRCERL ., DZP &
methysergide i 259 polyethylene glycol, ritan-
serin 1X 10% dimethyl sulfoxide iz % h 2 hiEHE
L7z, .

LY (PSY) X P LXAT /DI, BEOE
2 (1966) 12 X % communication box ZHZE L 7=
H O % 7z (Takahashiet al, 1987). +%b b,
R 7Y » F o 30(L) X30(W) X32(H) cm D 4
RGN FroN—%, BHOT7 7 VNWVEOET
e, BmELW I XECHY, FRE X UHEEOX
B 7)Y FEFTIRF v 7 DEREE N2, 7Y
v R 28U CESHE (2 mA, #5651 sec, 0.2 Hz)
ZMZ% &, KREBWRENZEY -BYILERE
DESHEEZ T v, BEOBSETHIE
ERTIBLCCRTREFDOED, BER DT
BIRENHZ HEEA DLV RS HHEBESN D
(Fig.1). &8, 2O PSY A MV ATz ZDERH
KR 2 ZER (K 60 43/) LT b SIA OBk A
si?, S HHRE L ZZREEDOBETH - -,
CRBREWROAE PSY APV ADATEE
5 5 53FE T 15 43 £ C, morphine #5 30 5
B5 150712905 % T, »wTFh b tail pinch
¥ (Takagi et al, 1966) THIEL 7=,

WE X4 a—IbICS 205-930 13 PSY X b
L A ETH 60 7RI po 5L, ZOfOHEREE
Wb PSY X bV RAET 30 2ETC ip ES L
7z. Morphine & DEHDHEE, PSY X bV R i
£ H @ morphine 10 mg/kg, sc 5 15 5125
SFEATT U7, #EBR¥EIE morphine 85 0 15 5387
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Fig. 1 The communication box to expose the mouse to

psychological stress.
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Fig. 2 Effect of diazepam and 5-HT related compounds on psychological stress-
induced analgesia. Mice were exposed to psychological (PSY) ‘stress for 5min.
The antinociceptive effect was measured by tail-pinch method, every 5 min from
immediately after the termination (0 min) of the PSY stress exposure. Each drug
was given 30 or 60 min before the stress exposure. Diazepam 0.5 (A), 1 (W), 2 (@)
mg/kg, ip ; methysergide, 2 (a),5 (W), 10 (®) mg/kg, ip ; buspirone 1 (a),3 (W), 10
(®) mg/kg, ip; (+)pindolol, 0.5 (a); 1 (M), 3 (®) mg/kg, ip; ritanserin, 1 (&), 2
(m),5 (@) mg/kg,ip; Y-25,130, 0.03 (m), 0.1 (@) mg/kg, ip; and ICS 205-930, 0.1 (A},

1 (m), 10 (®) ug/kg, po.

The control group (O) was treated with vehicle instead of

the drug. The dotted area indicated response time before exposure to stress. Each
point indicates the mean+SE (n=12-14).

the control group.

* P<0.05, %% P<0.01, compared with
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HIEHEPHICHAT 2RREHRIFHEL 2.
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4L, morphine MR & #uiz (Fig. 4), & 3B,
imipramine % % #LEH %, morphine i DR %

WM&+ 2D TPSY R bV RIZ & BMFHRERAD

BEIMETE R Po T,

3. BERERA+FERIERICL S DZP, 5-HT RE
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Fig. 3 Effect of imipramine on psychological stress-induced analgesia and on the
time spent on the open arms during a 5-min observation period in the. elevated
plus-maze test. Left: Imipramine 10 (a), 20 (W) or 40 (®) mg/kg, ip was given 30
min before exposure to psychological stress, with or without pretreatment of mice

daily with imipramine at the corresponding doses for 5 days.

For other details, refer

to Fig. 2. Right: Mice were given imipramine (10, 20 or 40 mg/kg) 60 min before
the test, with or without pretreatment of mice-daily with imipramine at the corre-

sponding doses for 5 days.

Scores are mean+SE (n=6-14).
ed with the groups treated with saline (C).

*% P<0.01, compar-
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Fig. 4 Blockade by psychological stress of the development of antinociceptive
tolerance to morphine and reversal of the effect by diazepam and 5-HT related
compounds. Fifteen min after morphine, 10 mg/kg, mice were exposed to psycho-
logical (PSY) stress for 5min. The antinociceptive effect was expressed as area
under the curve (AUC). Mice were pretreated ip daily with diazepam 1mg/kg
(®) ; methysergide, 2 mg/kg (®) ; buspirone 1 (M), 3 (®) mg/kg; (£)pindolo], 1
(m), 3 (®) mg/kg; ritanserin, 1 (W), 2 (®) mg/kg; Y-25,130, 0.03 (M), 0.1 (@) mg/
kg; and po daily with ICS 205-930, 0.1 (W), 1 (®) wg/kg, 15 or 45min before
morphine. The stressed control group (&) was treated with vehicle instead of the
drug. Each point indicates the mean+SE (n=12-14). * P<0.05, ** P<0.01,
compared with the non-stressed control group treated daily with morphine alone (O).
#P<0.05, ## P<0.01, compared with the corresponding value on the 1st day.

8 5 Tz b5, methysergide, pindolol B & T
ritanserin {3 BER A SN ho e (Fig. 5). &
B, imipramine X #EERE THEEIZA 5L »
o748, 40 mg/kg @ 5 HERTALEEE T open arm
ADFERFWERWHEML /- (Fig. 3, right).

B
RFBETPTA%LE DZP 13 benzodiazepine (BZP)

ZEEENL, BRENCT SR RRIBER %
Y, FEEIER, EIREAOED», R L
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ANTw3, Bift, 5-HT ZFEE AL THALE
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BRI EREHE L, FRDERIC LA
B shiw, iz, 5-HT, BB EH:
e LCEREEISN TS, TIREFELT
FARIERD B 3 AReESRB I N T 3,
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Fig. 5 The effect of diazepam and 5-HT related compounds on the
time spent on the open arms during a 5-min observation period in the

elevated plus-maze test.

Mice were given ip diazepam (DZP, 1, 2

mg/kg), methysergide (2, 5, 10 mg/kg), buspirone (1, 3 mg/kg), (£)
pindolol (1, 3, 5 mg/kg), ritanserin (1, 2, 5 mg/kg) and Y-25,130(1, 10,
100 xg/kg), or given po ICS 205-930 (1, 10, 100 xg/kg), 60 min before
the test. Scores are mean+SE (n=6-30). * P<0.05, %% P<0.01,
compared with the groups treated with saline (C). ) '

Communication box # w72 PSY X b L R
B, By ey 7 RMlAREKA bV R L3RR
D, BENZEHNREZ bR s, #
DOERBHRBICITE, Wiz L OEEH O A5
35 LTINS (Takahashi et al, 1988b).
—73, PSY A » L 2 &S morphine &5
X B HURERIFR N T 2T ERR 2ME L, DZP
B D PSY R v RIC & BTHEREINRISIE %
HE 2 ¥ (Tokuyama et al, 1989) Z ;v s,
AR RIIHEIC B 1) 2 BB DG bR EIh S,

BT, PSY R b v REFIC X 2 HURES

872 5 U IZ morphine Tt PR B O # &l 5F 5 3
DZP % 5-HT RITLEOFELE L LT, ¥
LWHARZEDOREE & L TOTREM 255 L
Tz, ZORER, By a v 7 D5EHIKEKA bR &
BRRY, HENEFEOEEE DRV PSY
A MVABRIBENRIZ, MAREDIP D&
%573, BRIB X CERNCHALZER SRS
& TV buspirone, Y-25,130, ICS 205-903, #i
350, PIAEIER %R T ritanserin & X - TH%E
U7z, £z, 2o DEWITZPSY A PV AERE
iz & % morphine MR OIEIZIE b, Fif
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ATV 3 imipramine iZW¥Fhd, X PV R &
STERENDZINSDORGCEEL khoiz,
ABAEIE, PSY X bV RAERIC X BRERIGHS,
BLUEB LW BBCESHTBY, 20D
PFAREA 2B T 2RI & > TOARERKICH
#HlanizborEzond, Lidd->T, K&K,
FERDFHELREL BRIFLOITRREDR Y
)—= /7&2: LTERTHBLEDI, APV
ABHIC & BRI T 2 HEREEE LT
325, A MVARERT %S LREHRE
TECEN R EYOBROIEHbHFZ 51 5.

BB, BEET, TIWRLEZPSY R b2
& % 2 DORIGIT 2HAREOHIER
BREBEDOREVI EDS, WFNPORIGEIE
BELTHARELRET 52 L RTREEEZ S
h3. JTEEEEIICIE PSY-SIA O 324 2 B
¥ %7z %, morphine MM QHIHEIIZ T3 2% &
BERIEEYL T 3135 PEETTVR TV, wih
wl %, EMBF CERIE®H>72 D, mor-
phine iR OMGEER S H 55511k, AE
REBET 2130, ZThENL D 1 ODHEER
HLLENH B,

EERBERICBWYT, FIALEAT ) — 7
BELLTRbVILAVLORTWRRaYy7 Yy l*
%EE% (Geller and Seifter, 1960 ; Vogel et al, 1971)
X, ZOREELLSEFEEREVEEINEY, B
Y~DOBESHIBIC L 2 BHREZ . POFREZ LR
— 1T 3 FHlEADORME 2 X U, EOIEE
CEREWEME CIRE S LA R EDREND B,
—7, BENAIN T3 EPM SHEax: (Lister,
1987 ; Pellow et al, 1987) 1%, social interaction

SE&: (File, 1980), two compartment explora-

tion SB&¥E (Colpaert et al, 1985) 7z ¥ & [FI&%,
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1990) ZE¥BEaN-[IEL H 5.
PLE, PSY X b v R ARIZ L 53K GOME)
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Abstract: Masakatsu TAKAHASHI and Hiroshi KANETO (Department of Pharmacology, Faculty of Phar-

maceutical Sciences, Nagasaki University, 1-14 Bunkyo-machi, Nagasaki, 852 Japan)
(6) — A novel method in mice using psychological stress.

Assessment of anxiolytics

Jpn. J. Psychopharmacol., 15: 375-383 (1995).

Both antinociception induced by psychological stress (PSY, using the communication box) and the suppression
by the stress of the development of antinociceptive tolerance to morphine were completely extinguished by
diazepam (DZP, 1-2 mg/kg), suggesting an essential role of emotional factors in the underlying mechanisms.
Based on these findings, a simple and selective method for evaluating anxiolytics was designed. Treatment with
methysergide (2-20 mg/kg, ip), buspirone (1-10 mg/kg, ip), ritanserin (1-5mg/kg, ip), Y-25,130 (0.03-0.1 mg/kg,
ip) and ICS 205-930 (1-100 xg/kg, po), all of which reportedly possess anxiolytic activity, dose-dependently
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suppressed both the production of PSY stress-induced antinociception (PSY-SIA) and the blockade of the develop-
ment of morphine tolerance by PSY stress. In contrast to these compounds, (=*)pindolol (up to 3mg/kg) and
imipramine, even after pretreatment daily with 40 mg/kg, ip, for 5 days, produced no such suppression. In an
elevated plus-maze (EPM) method, frequently used as a simple method for detecting anxiolytic drugs, not only
DZP, buspirone, Y-25,130 and ICS 205-930 but also imipramine (daily with 40 mg/kg for 5 days) increased the time
spent on the open arms, while methysergide or retanserin failed to augment the time, indicating that the EPM
method is not selective for this purpose. Since U-50,488H suppresses the development of morphine tolerance, the
utility of the compound for PSY stress was also examined ; however, the suppressive effect was counteracted by
(=) pindolol but not by ritanserin. Thus, we proposed a valid new method for screening anxiolytic drugs in mice,
by testing the extinguishable effect of drugs on these parameters, i.e., PSY-SIA and suppression by PSY stress of
the development of morphine tolerance.
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