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Effects of SN-307, a Novel 5-HT; Receptor Antagonist,
on Rodential Gastrointestinal Motility
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(Chief : Prof. H. Ohshika)

ABSTRACT The effects of SN-307, selective and potent 5-HT, receptor antagonist, on
gastrintestinal motility were investigated using mouse, rat and guinea-pig models.

Gastrointestinal transit of charcoal meal in mice was inhibited by pretreatment with SN-307, which
was given orally and intravenously. In sham-operated or appendectomized mice, on the other hand, it
was facilitated by pretreatment with SN-307, given intravenously.

Gastric emptying in rats was enhanced by SN-307 at a low dose (0.01 mg/kg, i.v.) but was inhibited
at a high dose (1.0 mg/kg, i.v.).

The spontaneous contractile activity of the isolated guinea-pig stomach was facilitated by SN-307 at
a low dose but inhibited at a high dose. The muscle tone of the isolated stomach was increased by SN-
307 at a low concentration (10-’M), but decreased at a high concentration (10-M). The vagal stimu-
lation-induced contraction of the isolated guinea-pig stomach was inhibited by 10-°*M SN-307.

From the above results, it seems likely that SN-307 causes dual effects in rodential gastrointestinal
motility depending on the given doses of the drug.

(Received March 31, 1989 and accepted April 28, 1989)
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1, 2, 3, 9-Tetrahydro-9-methyl-3-[(2-methyl-
imidazol-1-yDmethyl]-carbazole-4-one, hydro-
chloride, dihydrate (SN-307) (¥E% GR38032F)
(Fig. Disg hhoBRMOFm R AR 5-HT, 54
MR TR b, RS FEMREIELR T, 5-HT
TR ERZENLBSBIERCERT S LML R
T3, ME RT3 EEER L LG, 5-HT,
2- methyl-5-HT iz X &A% » b EBHEE B ORHEY
Hxdzre, Lty  OBHHEYEEIRSZ
L1 R EAERE IhT5, SN-307 13, 4 ferretic
R\ T cisplatin i X BEE: 2 HIHEIT 5 2 L1 2RE X
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Fig. 1 Chemical structure of 1, 2, 3, 9-Tetrahydro-9-
methyl-3-[(2-methylimidazol-1-y1) methyl]-
carbazole-4-one, hydrochloride, dihydrate
(SN-307).
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Y 3—, 24-32g), HEME Wistar %5 » b(ARZ V7,
250-300 g) & X UHEM: Hartley Rt v b (AugE
ERBY Y 4 —, 350-450g) EEMRLI

SN-307 lxHA 2 7 7 v# X b, metoclopramide(L
TFMP &3 5)ixKarinco #£(f # YV 7) & b, domperi-
done (LA F DP &% 3) i Chemoiberica SA # (- #
D7) X biREE® 5 137, 5-hydroxytryptamine (L)
F5-HT &3%), dopamine hydrochloride { Sigma
OEEAEE L. ¥ 7, atropine sulfate (LLF
atropine &3 %), tetrodotoxin (LAF TTX &7 %)
% X O haloperidol X Fh Fh Merck, HLFETES
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2:2:3 EIEv MEHBEARE L BRERER

ELEY FRROBFEERLE, AEC—HE+
BB e E LM L. B BEEA X Van Nueten
and Janssen®™ OFHRIE L TIFRE L. TibbER
% Tyrode B CHE%E, FBB L YAENERS
=a—UEBALMPIRIcESE L. Ric, 20ml ©
Tyrode BCE X WL TRELERL, BEAL~<
7 2 AR (70 mi Tyrode %, 37C) WBELX. §
Hic—EE (6ecm H,0) B4, FFVAFa—9—
(BAY¥E, TNF) #»HALBEARECELYRE L.

B e mERE, EXPEEE (BANRE, SEN-
7103) =X b 5msec+50 mA«10 Hz ¢ 10 RO HI B
L, RERCEE L7+ FBERENL TS5
BciTotz. EBh, <27 X RN Tyrode I EERE
g/1: NaCl8.0, KC10.2, MgCl,0.1, _CaClz 0.2,
NaH,PO, 0.05, glucose 1.0)% 37°Cicff#EL, 100%
0, gas ¥EZ L. LI EOEECHECERYY, <2
2 AR S hute.

2:2+4 {RETSRIMNIE

ZEMOFHEDZE OB E L Student D t BEHR A
WCET, BRESKUT A ERAKESE L,

3 B &
31 I RBERRFREXEEICTT S SN-307, MP
B LU DP OERB

EH=7 A SN-307 ©0.01, 0.1, 1.0 xX0%10.0
mg/kg ¥EOEET S E, 10.0mg/kg BERTER
B 5B R RHEEED A B Ao (p<0.05) 2387
bdbhhntz, Lnrl, MPBIODPD2.5 508X
10.0 mg/kg AR OHE LI, £RELEHIOMTE
BRhERRD NIz -7z (Fig. 2). SN-307 (0.01,
0.1, 1.0, 2.0 3 X T’ 4.0 mg/kg) DEIRINEE T,
4.0 mg/kg B 5 TEAR ERICHARRRBREDS
B oiidl (p<0.05) 23F@B;H R, Fh, MPRI O
DP © 1.0, 2.0 3 X 0'4.0 mg/kg ¥ BIRAKEE L &2
23, MP 4.0 mg/kg HE5EHTOLRKBEEOER
Ml (p<0.05) »B@EDHH i (Fig. 2).

WICBEF MR35 SN-307 DBREEE~DIE
RERR L. BEFMCX D, v 7 28105 RKH
REEFELETL, E%~v AL T sham-opera-
tion v v RAFETIIM 45%, EEBREE~ 7 AT
) 65% DIE T 23D Btz SN-307 (0.01 mg/kg~
10.0 mg/kg) % sham-operation = 7 A2 05 L

HLEBEBIRT 5 5-HT, TEGEEE 223

ohl, HAREHL OBTRREEECER EIIE
Ddbhich otz (Fig.3). Lo L SN-307 OERAE
£, 0.01 mg/kg ®REFHLEC, £ERGHEHCE
NRIRREGE DB B IR (p<0.0D 23588 b iz (Fig.
3). MP %X U'DP o o# 513, sham-operation =
T ADRKMBRICMEHEL S L ehole. T,
MP ¥ & O'DP o#rH#EL5 ©, MP4.0mg/kg &5
BTOLRKREREORENTZD bhi (Fig. 3.

BB~ 7 212 SN-307, MP X U0'DP %%h*%
hEOHEL T, £EREEHICERRRBERCER
RERRED Shikh ot Fig. . Lirl, hd
oIk AE L5 c, SN-307 @ 0.1 mg/kg # 5
#%, MP 4.0 mg/kg #5833 X0 DP 1.0 mg/kg #5
BT, ThENREKBROBEEREE (p<0.01) 2338
»biie (Fig. .

3.2 v PBERSHHHEEICTT 5 SN-307, MP 84
U DP O fER

5 v MZSN-307 ®0.01, 0.1 % X0°1.0mg/kg %
BofsTss, #5 1BEEET1.0mg/kg T
BEtHfE v (R e s HAA R bR, FELRE
Tt ote. 7, MPEDP ® 1.0 8X0°10.0
mg/kg DEOFHEEBTLERERE IR D LI
ot (Fig.5).

SN-307 o#IR AR LTI, #5 1 RBESEC-Tho
FAE (0.01, 0.1, 1.0mg/kg) TL BHHEREDEE
FLIRD B eh - TeA, 2 BEE 11 0.01 mg/kg
BETEHHEOEE i (p<0.05), 1.0mg/kg
BECHEEME (p<0.05) B@Dd LR (Fig 6).
%7z, MP ¥ X O'DP D #IkN#E & ¢, MPo 10
mg/kg #51% 1 B C BB HEE O BB el (P <
0.01), DP o 10 mg/kg $5-4% 2 Rl -caduic B BeHi 2
DOREE RIS (p<0.01) #FH LI (Fig. 6).
3:3 FNEY FEREIZRIZTT SN-307 DR

HENES R X CENEZE Lo B —E LicEEsy
AT, SN-307 nfER R ME L7, BEDOR L BSN-
307 (RREE  10'"M~10—*M) oBE% %, BB
=7 R ABRIEM L L &, SN-307 X h ERE
BIUHENEENIC T OELETWbT. T BSN-
307 10"M CEREDCEL 2 L7 L HEHERORES
Tobh, 10°M THLLEERES LEARED LR
7. LoL, BEXREL Iod & (Q10-°M) B BEEEIL
gl Eh, XLCEAE QX10°M, 5X1075M,
10*M) T L e B NERT & BERER O IIFHIAER
Dbt (Fig. D).

5-HT 13, TR LT, 10°°M tEAHED L
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Fig. 5 Effects of oral (p.o.) administration of SN-307 (0.01-1.0mg/kg) (@), metoclopramide (1.0 and 10
mg/kg) (A), domperidone (1.0-10mg/kg) (®w) and vehicle (O) on gastric emptying in rats.

Gastric emptying (%)

Fig. 6

A : Metoclopramide

H : Domperidone

10 mg/kg (@
100 * O

10 mg/kg (a)
100 " O

[iv.]
001 mg/kg  (a)
1001 100
o0 ®:SN-307 01 " (b)
10 " (©)
80f *a 80
60 » 1
b
40F
*c
201
0 1 J
0 1 2 0
Time (W)

1

Time (V)

Effects of intraveneous (i.v.) administration of SN-307 (0.01-1.0mg/kg) (®), metoclopramide (1.0 and

10.0mg/kg) (A) and domperidone (1.0-10.0mg/kg) (®) on gastric emptying

difference from vehicle administration (O) indicated as * p<0.05, ** p<<0.01.

in rats.

Significant
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Fig. 7 Effects of SN-307 on spontaneous contraction
of the isolated guinea-pig stomach.

10°"M
[]

Fig. 8 Effects of SN-307 and haloperidol on gastric
tone and 5-HT-or dopamine-induced gastric
contraction and relaxation in guinea-pigs.

BL LA LSRRI, FOIREITI—FL T\
7e\us. SN-307 10°M 12z o 5-HT o5 OfFBickt
LTI 2R & ieds» 7 (Fig. 8). ¥7:, dopamine 5 X
10°M X h EREMETT55, 2K FiZ SN-307
1M Tl & 7 dotz. L L 2.9X10M @
haloperidol Tix5g4 il X e (Fig. 8).

3e4  HERERHIC & BIEHBINMEICHT S SN-307

DR )

ELE Y b OB EADKEMECESAB L 5
25 &, BEHEE (1~20Hz) it Uit s —
BHEORE LA BESh (Fig. 9. UTFOERT
I, PWEHEEY I0Hz & LR 2 mcte. RBuL 3
ZOWE LR, atropine 10°M 2k b mHlsh, 5x
10°M T4 L Shte. %k, ZOREERR
TTX (W0~"g/mD 1k » Th5EL bl 2 ni (Fig
10).

KEBERNBCL b —EONE LA 2RI ERE
SN-307 ¥ RABMIZIEA & ¥ 7. SN-307 i3, 10-'M

AR S
\ K
[

Smin

Fig. 9 Contractile response of the isolated guinea-pig
stomach to electrical vagus nerve stimulation.
Vagus nerves were stimulated at the indicated

frequencies.
Atropne
10°°M 10°°M 5x10°°M
+ ' Vo
L o= — b
‘ I TS T
— —] % i . L ”
1 ’ T I
A
T T I
— R et =i - 10mmH,0
| PR e _—— —  5min
- . * » . . L] L] . L] L] . .
TTX1077 gim

Fig. 10 Effects of atropine and tetrodotoxin (TTX)
on the contraction of the isolated guinea-pig
stomach induced by the electrical vagus nerve
stimulation (®). Stimulation at intervals of
5 min consisted of a train of 100 square wave
pulses (5 msec, 50mA, 10 Hz).

SN-307
1W07°M 10°M 5x107°M 107°M 5x107°M 10M
) t t + + + o
R I 1
T . ‘ ; R VN S
I :IV, ' Y ‘7 \ \?Hk‘ﬁk\‘tk‘] e i .
i = —
R R e o
- - 10min —

Fig. 11 Effects of SN-307 on the contraction of the
isolated guinea-pig stomach induced by the
electrical vagus nerve stimulation (®).
Stimulation at intervals of 5 min consisted of
a train of 100 square wave pulses (5 msec,
50mA, 10 Hz).
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CTEMNCHEREER L BEEBORELISZ Lo,
10M I EBAEBCRBIC LA THREETAH
5 HERERN O I & R BRI G A B
L7 (Fig.11).

4 £

— RN 5-HT BB FEH L IEEe5? L&
SHTED, flziFerey FEECE, 5-HT 2 FE
HCEEFRT 50, 35\ 3fE#EL»HIEL T ACh
R IR B L X b SR BB TE R I X
D EHE IS, Gaddum and Picarelli'® 23,
HALE )3 5-HT SBE% D BIOM 84K ES
BUTLR, bBfio5-HT oEEFERGD 56, &
EFRIMEZREE2A LTRSS LEBBINTE -,
FE, RSHRMATRERCEDEECC, BENT
BEREERBRI TN 5 X 5 1tic- T, Perouka and
Snyder** Iz X b 3 » » DRKEE D 5-HT S/ &N
5-HT, 8 X O5-HT, kFEH i hi. ZoOGE L, F8
BB TAERIhD L2y, RERMLET
DEBKELEINRTHISDIR5-HT, S8RKLFA—DY
DTHBEEZLREY, Ll, MZEMEIL5-HT,
B IO5-HT, DL-FTho@Ecs»TiiEod, 3E
DOFZHFEG-HT; TEE) L LTHEI R Xbig,
DBIVCMEZAKTHILBI W LE 2N 2E
B 5-HT ZEREY 7 2 4 7 OFEEI BRI TEY,
chbiy, 5-HT X BB EEHOMEE, =V v IEg
PEHRED O ACh Bt odl, FE= ) v IFEEmRD
OB EBRL D ELbRTWS, Mgt
ek o, BB RTS5-HT OffRidEs T8
T b, ACh, noradrenaline, dopamine 1z}t L T,
HILEEBIC DWW T E DR LT\ ARENIE X
nTev, BoRBAR S hic SN-307 1, fEsd TR
Moy 5-HT, SRGENEcHY, HLEETCE
7% 5-HT o®E % @EET5 L cERALTFRE D L
Ezbhb,

~ 7 ADEIRAIZERS L SN-307 11, WBER*
HiXEE X IE R B Tk 4.0 mg/kg THIE L 7= 4% (Fig.
2), sham-operation =¥ 2B B < v ALk,
BETLCO2BRELII5EHED 0.0l mg/kg ¥
L T00.1mg/kg OFIRAF S CRES R, ZoER
¥, SN-307 DML EEBRESEALE B Tii~
73NTWT, BRALHOBHTHILEERIMET L
TBRICBEEML T BT ERFTB LTS, ¥, SN-
307 DE O LI L b, ERBW CHEENE THRL
iedbibbf, FHEH BRI bttt

HLEEB IR T 5 5-HT, SEMGIERZE 221

DL, BOLFERBREBIC L 5HEREDET S, X
YOREPELC I EBhD, BEORER,
{WEEBIRE AR ERR L LT A T\5 MP £ DP
o ThBEE IR (Fig. 3, 4.

SN-307 23\HE/LEEBNICR LT, (R L OBEo—
HEDERYRE- L, 5 v r 2EVWEBEARBEE
BEORFHITHRd bR, SN-307 ©, HIRp#H
SE20.0lmg/kg TIREABRBH»EE X2, 1.0
mg/kg Tix % OB 0% L 2= (Fig. 6). SN-307 i3,
FAERFENCELEy FOBHNESH R RET S 23
E9 IR TBE, Fo TR, AR CREES
2L &0 LRBIE . ZOBROEIL, —I
BRI E STV B EE 2 bR, KEEO MP
DERIZONTH, RAROERNELEY b EHWE

& LDz D bz, SN-307 DR IBEE LT .
72MP 1%, 10.0mg/kg THEAEHHEY{RE X
%5, DP Tz o X 5 fefEAEED b iehs - 7 (Fig
6). MP 83X 0'DP 13, #iz D, ZREEMETH D,
K BARSHZREL, 2 oNLERROBEH LR
T 52 EBMBRTB29, 25 U fEABE S,
BB ##E R © dopamine M HER K L h IS h 5
dopamine i X I OFRE %, = bDORYHIERT
THDEBIRIN T, Uil Buchheit 529 i3,
metoclopramide O @ EH 2%, dopamine 5 & ki
WIER L v isL 5, 5-HT, SEMGEETERICL 5708
EEIEREL 5, H 412, dopamine ikt BiH T v
FEREDET2Y, 5-HT, ZAEREEED SN-307 1z
Lo TN &K%, ¥72, haloperidol
DL D B NEBEE MEE S i 2 5 &
bd, MPD B AABEH LS, SN-307 & Bk
5-HT; ZBBEMIcE S AEMIVRE IR, X5
B LT % 5-HT; SZERMEERER Iz T,
COBARBHREERDOE S Z EXBEI LTV
618,28).

E1% v EHBERS T SN-307 1%, 10-"M~
10°M CHREY LA S AEER 2 R X ¢ 7028,
10°M~10~*M T, BEREEIRIIEIT 5L &b ERE
FELJETER (Fig. 7). 2ht SN-307 niEE
1, ~v 2 (Fig.1~3) L0 » + (Fig. 6) 2R
TEENMERTORE (BAECHEENRE  =ZH
ECHEEOIFD) L—HL T3, BETTHEE
5, 5-HT; B EOEE I 5 BT 7288
LTRSS, A DLOREHREEL, 20f
EEO DT B D EEEIN T 5222829 =)
X, Baozrey VEHE KRGS 5-HT 0FE
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BERIR LT, SN-307 235 L 724> » 7o (Fig. 8)
CEMBLLEMITLRD, X, dopamine DX 57
MBS R IET s EOFHALS, 5-HT &8
BEHEIZILTWB EELLRS.

TAEy P OBEEEROERICK T, REME
WO X v £35S atropine (& 2 H ) VERME
W) 705 O TTX (MHRIGEERIE) w X b 11l
aniz Fig. 9. “hboERE, Z OIREIERN =
) VBN EES B D ACh EBE N L TELTWAT
LEEMLF TS, 100M @ SN-307 1%, =5 LB
Ko Y VIEBIEMRRIB T ©, METIId 5 HHBER
LR BEERREL TR L. BHEEARER D
LEE 2 ) BRI BIE AR (Fig. 11) CTORME
DD TELULTWAZ 25, BEROESZERIIL
w b= VRS = 2 — e VBEREL T B ATRERESS
Zx2bh5, FLCS5-HT,SEEEEECTH 5SN-
307 WHMER B TR ER L h o ACh BB RET S Z
LIk h B ERENGHERCESELTCWHELDEE L
bhn, AR, BIEFM~ Y 2k 5ON-
307 DIRES ROV THREENS, LELERED
SN- 307 1%, ABERLE - THWThoBE L HEE
BB L CHEIER 2R L (Fig. 2, 6, 7, 11). SN-
307 o A ETOMLEESOIG 2, KARR &R
1 5-HT, SRERZNLTNBD00, HELEBHE
T A IEERNEM RO, BEOLIAZORK
BBl T RBETHS. At TE AL
5-HT, SEKENE T, BEHMERE B
T pA, BRI D T EnD, 5-HT; ZRMEDOY 7
2 A FOBEEERRET HHELH A, 5-HT, H
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