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Abstract : Effects of neuropeptides, cholecystokinin-octapeptide (CCK-8:5, 50, 500 tg/kg, s. c¢.) and
its analogue ceruletide (Cer : 0.4, 4, 40 i&/kg, s. c), on the salivary responses induced by
autonomimetic drugs in mice were analyzed in a pharmacological manner.

It was found that CCK-8 further stimulated an increased response to the pilocarpine (0.8 ng/kg,
s. ¢.)- induced saivation in the cholinergic nervous system. Cer further stimulated response to the
dobutamine (10 mg/kg, s. c.)- induced salivation, but not to salbutamol (40 mg/kg, s. c.), in the
adrenergic nervous system. On the other hand, CCK-8 and Cer showed no effects on the
phenylephrine (5 mg/kg, s. c.)- and clonidine (5 mg/kg, s. c.)- induced salivation in the adrenergic
nervous system. Thus, it suggests that CCK-8 has a different effect compared to Cer on the
responses to the salivary secretion induced by autonomimetic drugs in mice.
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Pharmacological study on regulatory effect of neuro-peptides, cholecystokinin-octapeptide and
its analogue ceruletide, on the salivary response induced by autonomimetic drugs in mice.
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Cholecystokinin-octapeptide
H-Asp-Tyr-Met-Gly-Trp-Met-Asp-Phe-NH,
SO,H
Ceruletide
H-Pyr-Gln-Asp-TYr~Thr-Gly-Trp-Met-Asp-Phe-NHz
SO,H

Fig.1. Chemical structures of cholecystokinin-
octapeptide and ceruletide.

£ I TAHRICB O TIRBERTF K OB
DWBTTRE~ORDL Y ZHLHPICT 510,
cholecystokinin-octapeptide & % O ¥E
TH 5 ceruletide ® GRMBEIEHEICLIH
W DS~ D RSB % B 12 iR Tk
EROTRE L 1,

MR ERBAE

1. ¥BREYW

ddY Rt~ 2 (FE29g» 5 328) %
IBI0PEE LTHY ., =9 213 12 BRIEARS
HA4 70 (B FRiTH»SHF%RTEE T, B
R TEL SR TR T) ORE 23 £2°C,
BE 0% » 5 60% IckFF S W - BHEE T
HEL, 4V xvy vERGEREKIGEBICE
W& ",

2. fHEHEY

(1) cholecystokinin-octapeptide (CCK-8,
Sigma), = v A~OEE5&IZ 5, 50, 500 4/ke
R\,

(2) CCK-8:aB¥HE D ceruletide (Cer, 15
FHRB), =0 2~NORE5RIT04, 4, 40m/
keZ RV,

Flg.1 i3 CCK-8 & Cer DiL¥RTH 5,

AFEIC BV THOBENS L CERED
AR, <=9 2R0EESIWNRIGDO FHEROE
B oRDIbDT, ThZhORIBERS &
CRBLULI-BETH 5,

(3} zofin3EY
(i) Pilocarpine (0.8 mg/kg), BIZERFUEIES)
KL TaRN Y v ZREDOHAEENF

(ii) Phenylephrine (5 mg/kg), ZRIEMEIER)

EeELTa ZEGBEHE
(i) Clonidine (5mg/kg), a» ZEEIERFE
(iv) Dobutamine (10mg/kg), B:1 XBAKIEH

3
(v) Salbutamol (40 ng/kg), B: ZEIEIEENZK

ROV,

Zho o BRMEEHROFEIELLT, Bl
AR IEENZE i LU T atropine (1 pg/
kg), & 2H ) v ZEEETR, REMREIEEE
LTk, (i) Metoprolol (20 tg/kg), B:
SAEEDEK, (i) Butoxamine (40 zg/kg),
B: TBEHEREELRH VI,

72, CCK-8K EDR7F F¥HIcHd 3
ZAEEDIH proglumide (100 mg/kg) 2RV
foo TOOOEMTT N THEREK (714 ¥
¥y — PL EHH, RBEER) AR L TR
LK, <9 ROR TS L, BHD
v R IIEBBEKESERRS U,

3. HERSYWEBORIE

Richter ® FEY 2 4 HE cWE L /2 Murai
etal D FEPEZHWTIT»1e =9 X %
urethane (1.0 g/kg, i. p.) THEEL, #E8IDHE
ER LR L 7o, MEARSICXL > THES
N7 I —E ORM TR GUEEE No2)
CRESE, BRELLEKO Y I OHEEEER
By 2 7 & (IBAS-2000) ickbEt#@IL, &
DOEAEERIWEE U TFMMEL 72,

HE FEER RS OEER» S 07T &1,
90 S¥lic btz » TITYV, AEMO G = 2K
BLL, AT EcBoncEERE EbiCi
BRET L 72,

CCK 8 & U Cer EEAB 5.0 30 5770, £
toid 60 AENCERE L, REOEHERIVT
h BRSO T5 SRS L

B, BERMMKIGORIE L2y 2 O

DX LaZERLT, FRilI0R»SFR 4ARE
TORICIT» 120
4, HEtERRE

BonfHREIFEEEIERERETR L,

REROHKHAFENEEEISEIHERALLD



X7 F ¥ ORI BE TR 225

Table 1. Effects of pretreatment with CCK-8 and ceruletide on pilocarpine-induced salivation in mice.

Pilocarpine-induced salivation(mf/ 90 min)

Compound Dose pretreatment with CCK-8 and ceruletide
(18 /kg) .
30 min before 60 min before
0 3614.1 + 286.1 3512.6 + 282.0
5 3599.6 = 314.0 3973.1 = 190.8*
CCK-8
50 3681.4 = 284.4 3723.1 + 364.2
500 3612.8 = 342.2 3639.2 + 455.6
0 3762.9 = 189.5 3950.6 + 305.8
0.4 3997.4 * 256.4 3707.3 + 388.3
Ceruletide
4 3901.7 = 310.9 3948.4 + 340.2
40 3973.3 = 321.8 3696.8 + 407.7

mean £ S.D. n=10. *p<0.05 vs 0 (xg/kg) group (control).
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(5, 50, 500 xe/kg) BLU Cer (0.4, 4, 40

®/kg) OBPIRSE T, BT B L OER
BP0 Tsd, EBRSMRIGORBIIED 5

NiEh- i,

2. Pilocarpine FEER DM I KIZT
CCK-8 8 & U Cer DL
CCK-8 D 5 tg/kg% 60 SrAijiciR 5 Lice

Rz} % pilocarpine (0.8 mg/kg) FHEEEHE

ARG}, Table 1 i2Rd & 5 ot BRI

LTHESHMAZR LI, L L CCK-8® 50

18/kg¥ L U 500 g/ kg D RT3, (LA

SHIEh - T,

738, atropinel ®g/kgDHijHRE <Y R ILEB
WTI3, CCK-8 d 50 ug/keg & T 500 1/ ket
ERTRBHEBSWRIGOHERIZLL, 5
&/ ket 58t D pilocarpine (0.8 mg/kg) FHETEE
BOWBIGOEAME S iz (Fig.2), Th

140+

120

=

100+
804

60

Percent of control

40+

204

saline saline A
+
saline CCI-S CCK-8

Fig.2. Pilocarpine-induced salivary response in
mice.
Each column (mean * S. D) expresses
the value ( % of control) of pilocarpine
(0.8 mg/kg, s. ¢.) -induced salivary response
60 min after CCK-8 (cholecystokinin-8 : 5
18/kg, s. c.) injection. n=10. *p<0.05 vs
saline + saline group {(control 3512.6 *
282.0mf/90min) or saline+CCK-8 group.
Atr : atropine (11g/kg, s. C.).
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Table 2. Effects of pretreatment with CCK-8 and ceruletide on phenylephrine-and clonidine-induced

salivation in mice.

Phenylphrine-induced salivation (mf/90min)  Clonidine-induced salivation (mf/90min)

Dose

Comound (&/k) pretreatment with CCK-8 and ceruletide pretreatment with CCK-8 and ceruletide
30 min before 60 min before 30 min before 60 min before
i} 721.1 = T71.4 824.1 = 191.2 604.5 = 43.7 638.8 = 53.1
5 679.1 = 81.9 842.2 & 141.1 632.9 + 58.7 625.1 = 101.0
CCK-8
50 715.4 £ 105.6 818.4 = 125.5 618.1 = 68.0 673.8 = 134.7
500 712.0 = 61.9 809.9 = 146.7 622.6 = 49.0 678.8 = 98.4
0 708.9 + 128.9 738.1 = 83.9 775.7 = 54.8 601.9 + 131.3
0.4 757.0 = 63.9 703.5 £ 93.3 765.8 + 44 .4 594.3 = 102.4
Ceruletide
4 737.3 £ 89.8 717.4 £ 85.5 786.5 X 63.3 620.1 £ 116.5
40 736.8 &+ 61.9 681.9 = 97.8 770.0 = 48.9 612.5 = 85.3

Table 3. Effects of pretreatment with CCK-8 and ceruletde on dobutamine-induced salivation in mice.

Dobutamine-induced salivation (mif/90min)

Compound Dose pretreatment with CCK-8 and ceruletide
(18/ke) . .
30min before 60min before
0 823.7 = 97.5 835.5 = 121.0
5 781.4 = 100.4 843.7 + 128.7
CCK-8
50 771.8 = 87.3 840.0 + 118.2
500 781.6 = 83.1 839.1 + 108.1
0 1074.6 = 274.4 872.2 + 78.2
0.4 978.6 = 162.9 895.8 = 96.5
Ceruletide
4 1046.5 + 155.5 892.2 = 104.5
40 1639.7 £ 212.5* 1136.5 = 137.9*

mean £ S.D. n=10. *p<0.05 vs 0 (4g/kg) group (control).
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Metoprolol(20 ug/kg)
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Fig.3. Dobutamine-induced salivary response in mice.
Each column (mean £ S. D.) expresses the value ( % of control) of dobutamine (10 mg/kg, s. c.)

-induced salivary response 60 min after Cer (ceruletide : 40g/kg, s. c.) injection.
** . p<0.01. saline + saline group (control) : left 872.2 = 78.2 mf/90min, right 894.5

* . p<0.05.
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Proglumide(100mg/kg)
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n=10.

+ 89.3 mf/90min. Met : metoprolol. Pro : proglumide.
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Table 4. Effects of pretreatment with CCK-8 and ceruletide on salbutamol-induced salivation in mice.

Salbutamol-induced salivation(mf/90min)

Compound Dose pretreatment with CCK-8 and ceruletide
(18/kg) . .
30 min before 60 min before
0 569.0 = 37.1 619.1 = 44.5
5 554.6 & 39.7 619.3 = 64.9
CCK-8
50 585.1 * 48.6 579.2 = 50.2
500 558.6 * 35.7 617.5 = 66.1
0 582.3 + 43.2 561.9 + 61.8
0.4 607.9 £ 59.8 581.1 & 78.6
Ceruletide
4 608.4 + 70.4 570.9 £ 60.7
40 691.3 = 82.6* 722.3 £ 86.1*

Percent of control

Fig
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*p<0.05 vs 0 (1g/kg) group (control).
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.4. Salbutamol-induced salivary response in mice.
Each column (mean * S. D) expresses the value ( % of control) of salbutamol (40 mg/ke, s. c.)

-induced salivary response 60 min after Cer (ceruletide : 40 1g/kg, s. c.) injection. n=10.

*:p<0.05.

** . p<0.01. saline +saline group (control): left 561.9 * 61.9 mf/90min, right 583.7 *+

71.6mf/90min. But : butoxamine. Pro : proglumide.
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