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i 7 e

"~ 75 cholecystokinin (CCK) R/BHIEE & LUVPRBBERICTFETINTFRALELTH
Vo 1928 F(C Ivy & Oldberg IC & W ERINFEER A BT 2MWEE L THRRanrr:" . %

51 A 3k 76 D%, 1943 F(Z Harper & Raper (C& V) BERE Y 5 DEILB R E(DET 2MEHRER

&N, pancreozymin (PZ) ER&fFHo5ni? B, MERFN4OMEEEISNT
W7z D', 1966 F Jorpes & Mutt ICEKWRI—MBETH3ZENBESLICEN |
cholecystokinin-pancreozymin (CCK-PZ) ® LU < Id cholecystokinin (CCK) &#i¢ 5 h
2EIICHE o7, & 5121975 F (1S Vanderhaeghen 5 (2 & V) BNFRIIC & 1T B CCK D
immunoreactivity  RULWHE MY | CCK DPIEBIZERICH TS FEN MBI N
KBICHEWT CCK &, BRETTIEBICAA L -BYMORBICL Y +ZEBB S LU
MDD THBRE & V) B E BRI Uik <2 GIER &R T (Fig. 1)o BERRICH VLTI,

Gallbladder

Contraction ( )
e -
Suppression -~
g 1 Acid secretion
[’/ G cell ;

¢ g
Icell p —
I (?CKF——" Pancreas
0 cck-a Receptor

Contraction ‘I
Small intestine
| 0 Gastrin/CCK-B Receptor

Enzyme secretion @

Roles of CCK and gastrin in gastrointestinal tract.

Fig. |

EIRBEMR S W OHEILBROQEEET S 7 Y EEBICT TN B SRR
75D insulin DA AEEEA® 'Y bHT S, £ BERICSVWTR. BRSLUV
FEENMEMREMER' 'Y 2. BHLUBEICHEWTIE. BEBHOMSG' Y . BEEENT
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ノート注釈


Y L EDERERELTVR, —A. CCK EX D C KImNXT F KDETIN R L
T3 gastrin (3 BEPIRTRESEED GHfa & W B & h. BEED W 2B %, CCK 139
BHERICHEEL THY ., #REEMED LCRRORANEFE LTER'S '

FR'S O BENY . BAL D BLUREB Y A EICHBTAEEASNTLAY,

FWICHEEINCCK ICEL278). BRAEICHTZMEALREINTEHY . ZDOF
AAICEL TWELICBEBBEINTWEVLANSH S (Fig. 2)

o )

Gastrin/CCK-B Receptor

Central nervous system

Peripheral system

\
j ‘

EipR?

Roles of CCK in central nervous system

CCK DRI ELELTORKIEEIZT7I /B BEATHRENS CCK-33 TH"
H. EIEEMIE CRED BN T I /BEEFIEAMIICH Y . CDSBEDT I /ERTHEAS
N3 CCK-8NEMEM LB EETH S, CCKIBCRImP S THEBDT7 I /BT
$H 3 tyrosine (CHREBENIEELTWVWE, SS5ICERRNICB 4 BAOT7I/BEIPS5L D
CCK-4 X S8 BN T I /BED 5 53 CCK-58 PTETET B0 £ HTIVDEEES VHERE
Nz 10EO7 3 /B TR & N3 caerulein 13 CKIBEAISED 7 I / Bk 7 @A CCK-8
ER—T&HY. CCK7F7A7 & LTHVWSLSNTWS, BEAWEEET S gastrin
CCK-8 LHALD CRImEEEH L TV 5,

9

IN5 CCK DFREIRET 2ZFHRICAL TR, BAVLECEHLZOORE B 21

THHRESNTVWE, VEDIEILE 214 7 CCK (CCK-A) SBETH Y. i, AB
BERULOHETHIARMERAS S UPRBRBRO—IICHFET S’ 77, CCK-A FAK
I3 CCK-8ICE3RFMET H V) . F DIEEEM IS gastrin (S EEX 1,00018 .CCK-4 12 EEX 30,000
BIELY L OV EDIIPIBEHBRICHEEL TVBE 1 T CCK (CCK-B) RBAT
H4Y [ ZDREKRIE CCK-8IZxF L IEMBLIE CCK-8 & & U CCK-4 (2N 10 &S 38
FEEBL TWSEY , CO2BHEORBIRICNA . gastrin RSBAEDBRICH 315
PERIEEN TV 71992 F Wank 5IC &V CCK-BRZBARDIBEER—THBEH
FERBE N7 | IRTE T gastrin /CCK-BREBMKE BTN TV B,

CCK DIFERBADBGICRL TIE. CCK LU FDCEKRT7F 0T Téh 3 caerulein D',
Ty bDBMBERERESLZ2ET Y | BLUBRERICEABEEIAL THERL
FBEHR X0 choline RZ 1M ethionine FINB IS L TR L BEAY s BILa ¢ 32
ELVY . CCK PRERDORE. ERICEAS LTV EEZ SN TV, SMBRDORIE
FERDOKES 3. BBRICE 2T, BRDEEARANOHRE . 7)L2—IILORRRIBIUC
L BARIMTH ) (Table 1), NS DERIC &V EIREMEAHVHIR S 1. BEATIH
EBEFZ ORI EUBEBCHEILICES, SMERFICIERIEIC L 3EBREMIROIRE

Table 1 Hypothesis of the mechanism of the etiology and development on acute pancreatitis.

LEtioIogy ( Gallstone, Alcohol etc. )

;

Ilnjury of pancreatic acinar cell } ek

; |

Release and activation of pancreatic enzyme | «————— | CCK release
ol l Stimulation

Autodigestion ( Edema, Necrosis etc. )

l Leak of pancreatic enzyme

[Multiple organ failure (MOF )|




REEICSVEBRODUIMET L. +ZHEBERATOREBREMNMET T 2, TOHER
T4 — KNy VBB ENT SARERMD CCK Dt EN R V) . M IS38I L 7= CCK 1E
BEARIML. SMEREESITIBE ERBILZ3EEIASNTVS, £47)L0—LIC
& BREBEFRI DU CCK IC& WHERMICEMNT 2 EHEDNTVS, bAEICHE IS
BEROBERIIRILDETILE EHICHEICHEML T HY . CCK EBRRORIE. ER

EDBFRESSICEBSSUBRICESVWTHRTZICEBEELRRATHI, &bt
SHESMBERIRFESUBTEERBIEEINTHY . LWDRDH 3 EEREORAREY
BFHELEh WD,

EFE, WCDODDCCK RERICH T 3FRNEBHMENI ROEHE 1. CCK DEIBME
FADRERRD 7= DEBARICAHALS h T3 (Table 2)o CCK-A SBERIEMMNEILZ D
BELY ) RIRX LA F RBBIERTH B dibutyryl cyclic GMP*7’ | 2) CCK @ C Xif
MO7+0T TH S CCK-27-32-amide ** | 3) 7 I /BRT & 3 glutaramic acid FEFD
proglumide *°’ . lorglumide (CR 1409) *°’ | loxiglumide (CR1505)" . tryptophan 3%
BIRD benzotript *?’ | 4) benzodiazepine 581K T & % asperlicin ** . 1.-364.718 ** |
FK480 ‘* ICR¥ &N %, Z DA proglumide $ &£ U benzotript 0 CCK-A REAEIRM (&
B, EB550 &0 D EFRRIREY CCK SBRIEMMEEE A 5, % 7 gastrin / CCK-B
FREBERFTEL T 7 I /BRFBEERD CR 2194 *% | benzodiazepine FEBAED L-
3652607 L ENBESI N T LB,

Table2  CC K receptor antagonists.

CCK-A receptor Gastrin/CCK-B receptor
selective non-selective selective
1. Cyclic nucleotide derivative db ¢cGMP
2. C-terminal analogue of CCK CCK-27-32-amide
3. Amino acid derivatives
3-1) Glutaramic acid derivatives  Lorglumide Proglumide CR-2194
(CR-1409)
Loxiglumide
(CR-1505)
3-2) Tryptophan derivative Benzotript
4. Benzodiazepine derivatives Asperlicin
L-364,718 L-365,260
FK-480 YM-022
4

BT CCK-A REHIEME T H 3 loxiglumide \CRIL T BEFRARIEIBAINTE ).
EFCCKOULSKRBRBRBENADBENNT 3D 2 en o SMBERAEZLLTO
ICAPREEN TSP, %72 loxiglumide DEEBE®Y L UBREHER" 28T 3
FRARARET HEAFICED SN TV B, TDE DI CCK SBRRBMEDRARIVG BHICHN
A.EBRARBIICHIMERER LD CCK LV CCK REHDES T 3 /HLERBICHT
SHLVAEREE L TORRAVIBFIL TV S,

KSG-504  ((S)-arginium  (R)-4-[-N-(3-methoxypropyl)-N-pentylcarbamoyl]-5-(2-
naphthylsulfonyl) pentanoate monohydrate) (Fig. 3) $% v £ 1 FBEHRIX (%) PRIAR
FRICEVWTERENEDFE66984DIERTF KMHILEMTH 3,

COOH
SO,
/\/\/
H CON
* L-Arginine - H,0
o

Fig. 3
Chemical structure of KSG-504, (S)-Arginium (R )-4-[N-(3-methoxypropyl)-N-pentyl-carbamoyl]-5-(2-

naphthylsulfonyl) pentanoate monohydrate

AL, KSG-504 D CCK RRRHIEMEL L TORFIHEREEEHA-HDT. LT
4 BRI T TEER T B,

KSG-504 DfE$H LK RERFIZARD CCK-A RBEIKR. D gastrin / CCK-B BRICAT
ZHIEEHIMERNT 2L &I inviro BIREMRICHT 2 CCK 2 3L & & T 2 BT
BHRERME L S ICIEHRLIBOIB I T 3R ERT L (B8 o

KSG-504 @ in vivo B3k & & UBERDRICH T 3ER A 5 ICERSMBERET
ST B1ERERET L. SMBEREEREL L TORREMEERL - (F28) .




in vitro $& Win vivo BBR. BHLUBED CCK ICLWFRINBZERICHT 3
KSG-504 OMGIER £4RET L. BEAERF. AEMBERE Z2IELHINSRIRICE 1T
ZHEEDEEREE L TORIEEMEER LA (F380) o

K E E NI CCK-B I & VBRI N ZPIRMERICH T 3 KSG-504 KI5 DR
AR LA CCK DIEABF EER L1 (F480) o

F 18 CCKRBAIZIT B KSG-504 D EIRMDIRETH & Uin vitro BRI E R
CCKRIA7 2 7 —tEMHED KSG-504 (2 & 21l

52

Z oy MERIRIZAR, 1 XPBRIFIZEAR. ELEY PAREGRIZAAD' 2 1-CCK-8 ##
BICW T I2EMEREZITL. KSG-504 D CCK-A & & U gastrin / CCK-B RBHRICGT 2
EEBIRMERRET L 720 & 72 in viro 7 v MNERBMRIEKRE By, BREITERIAY
B¥H LUV Caionophore (C & 2 f&amylase D iCXF T 2 EA. in vitro /LT v MEBGER
A D acetylcholine S FYNFE. histamine B RUHE S £ VW in vitro 7 v+ BIREARD serotonin
BRIEICHT 2R EZHAN. CCK 2L & T 2182 DRBENKRS S URERLUZED
REENT SRICICHT 2ERERETL 7=,

EBRMA SV AE

|. EERENM)

Wistar REEMZ v b (200 - 250 g) & & U Hartley REEMEILE Y b (350 - 530 g)
EBRIRIND— (GER) &V, BEMKX (5-18kg) 2FEERE}Y (RHE) &
WEBAL. 188 (2312 C) $SLVMEE (551+5%) FMHT 1 BELULEABLEZDOEE
BRICH L 7o,

2. (EREY

KSG-504 & & Wloxiglumide 13 ¥ v £ 1 FETHE (BF) (CTERL 2, T DMBERIC
FRLAEMILLTDEY ThHhd, CCK-8. gastrin-releasing peptide (GRP). secretin $
& U vasoactive intestinal peptide (VIP) (~7'F Kift, E@). '’°1-CCK-8 (NewEngland
Nuclear. USA). collagenase type I. soybean trypsin inhibitor. bacitracin. Caionophore

A23187. mepyramine. serotonin ¥ & U cyproheptadine (Sigma. USA) . carbachol (Aldrich.

USA). BayK 8644 (Calbiochem. USA),




3. ERAZE
) 7 MR, 1 XBARE SV T Ty PAKERERBIZEAAND'7°1.CCK-8 FEE I RIT

TRR

MOBES LTy bEUBEREE., $7-FLEY &V AREE&EE L %, Chang
SOEEVICELT. IBEEDSOBEDKAS L 7250 mM Tris-HCH $BE & (pH7.7) %
MATIINEZT A A=Y =RV I0BREFRES 1 XL, 50000 xg T 10 HfEhE
DREE L7z, ESICRKRICAZEDRERENMABRO L, BONIRKRIOKSHEESE
BR SR &R (50 mM Tris-HCI, S mM MgCl ,. S mM dithiothreitol. 0.14 mg/ml bacitracin, 2
mg/ml bovine serum albumin (BSA) ) A . BEBLEERE Lz, COEARADER
=S Lowry i&° Y ICK WK 1=,

BEBEAZR (0.22 mg protein/ml) & 30pM '?°I-CCK-8 $ J UBIBAEDHBRELS T
EEERASEARE 37CT 30 PBA > Fa~N—b, ELAMEERIZER (2 mg
protein/ml) & 100 pM '"“I-CCK-8 $ & U#HBREL* ST HRE R % 37 C T30 oE1 > F 2
N—hU7, RICAZRZA8L. A8 (GF/B; Whatman. England) & K5%R&&4 ml T4
ExPLE-DE, ABOBSEEE v 7> 2 — (Auto-Gamma 5650; Packard, USA) T
AIE L 7=,

o, MMBFEE /14 XLVBAREBE L. Chang SDHERY ICREV EFED
10 & 50 mM Tris-HCIHRER(PH 7.4) ZMA 10BRBARES H 1 XL 7D 550,000 xg
10 PfED&RU % 2 @75 726 85 NLRISKSEEERARER (10 mM Hepes, |
mM EGTA, S mM MgCl ,, 130 mM NaCl. 0.25 mg/ml bacitracin, 0.2 mg/ml soybean trypsin
inhibitor; pH 6.5) EMMA BB UIRIZEARE L /-

RERARARAKR (1.5 mg/ml) & 30pM '?°I-CCK-8 $ S UHEBRFE 2 S CRE AR & 25C T2
BT X aN— ML 7, RICAREABL. EPERAMOMHFREERIE L 7=,

BONE' P ILCCK-8 DIEEEAMBEEEE L. 1070° M CCKR EETARPTRHS
N’' 2 I-CCK-8IEE EX B RIWBEE L L /2o CCK RBRNDIFRMIESE B 11145
CECHBBRIBEEENELRD -, R T ORBBMTER (KD S S URKEESBAEE
(Bmax) 3 Scatchard B8#7° ¢ & V) | % - #MERFEDOEETEHKI) I3 Ki=ICSOA1+1./Kd) (L 1
KERICAHW"2°1-CCK-8 DiRfE)"* L WK /-

2) in vitro 7 v MERFEMRAEAR L V) O amylase BUHEICRIT TR

1 RBBLAEZy PEVWEBERERE L., AMSDOAHE S " ICEL Ty NOERE
BRI AR 2 (ER U 7o, RERHEAE & FIREE. 120 unitsyml 374+ —F . 0.2% BSA. 0.01%
trypsin inhibitor. WAB7 I / BR% & T Krebs-Henseleit $2&/& (KHB) (pH 7.35) & 5 ml
EALL 37CICTS0 PRAEA > FaN—hU7E, Exy MEBVTHEMAICEHKERL D
5. M40 XAy (150 um) TABEL. 4% BSA 258 KHB #REARICERE L 50 xg
T4 9fEh&0 U 7zo L% 0.01% trypsin inhibitor. 0.5% BSA S UVWLBT7 I /BREE
E Hepes-Ringer $21&/&(pH 7.35) S mI T2 @%F L 72D 5. 300 pgml D cycloheximide
% &€ Hepes-Ringer S&RE AP I7TCICTI00B@ T LA > F 2 ~X— b UIREHRIZEKR %R
WU,

PERREMRRIEARS R EHRE (28 1ml) £37CICTI09MBT > FaN—bLL
DB, 3000 rpm T 20 BEHRD (KM-15200; 7K2, ®BR) L, EEDD amylase
=% CM-amylose DEX& (737 —tH-BFT X h70—; fi¥, ABR) 2BV TAIE
Uleo 720 BBREEMA TV VEREMRBEBREBERUELMBRANICEENS
4 amylase £ % 8ITE U #=oamylase SE R I MIEAL amylase BICX T 2/ —t > hTE
L7

3) in vitro BV E v EIBGARARD acetylcholine # & U histamine IHE (- & 1T ¢ 22188
MOBGESEAELEY bEWABEME L. REFHAICES 20 mm OIEA %
Ul BRIEMH R (95% 0,+5%CO,) EBT L7730 CTO Krebs BER &1
L2210mIDY T XIERICT g DEFR AP T TBEL -, BEL-HEEOTLIEZ
REMZLZATFa—%— (SBIT. BAXE. &FR) sV IALBEA L0557
(Rectigraph 8S. =%, HH) (Z82$3 L 7=,
acetylcholine # RIEMICAEML T—E L INMBRICEB-DE . HBREANEBEL T
acetylcholine D &= E DIFEHIEN DRZE EIRET L /2, £ /- histamine & RIEAVITH N
LT—ELANERICER DS, #HEBREALE L T histamine D FRE DULHEERIEA
B AR




4) in vitro 7 v~ BEEARD serotonin INHEIC R IT T RE

BOBEE LSy &Y BESEBEL. EFHAAICKRE 10mm. 182mm DIF
KEEE L, EREEMH A EBRL-30 CD Krebs $REREMMZ L7210 ml DY
GBI 1 g DEFEDP T TREL -, BRELL-BEROBILBERE I X7 2
—H— AN LARCEBEASOT T TIZECER L 7=, serotonin & RIEMISEML T —E L
FIERICEBEDE, HBREF B L T serotonin DEREDIHEHIRN DRE & 1%
L

4. #EEtnIE

BEEIETIOE + IERRETRL L, SHETOABEDRER Dunnet DBE L
HEREE% .2 BERDRTEIL Student D r-test £ ZNEFNAWTIT o 72, EBREN 5%
LUTDHZEEEETHD EHEL =,

EERIER

. Ty MER. 1 XBEBS LU ENLE Y PAREERIZRAAD'*°I-CCK-8FEE I RIT

TR

B, BB SUKKEERIZERAD'2°1-CCK-8 DIAF RGBS EILBEICKIZLT
BERA9CHEINL . SRESEIIRIMANT H > /25 % 7= Scatchard R DFER IS EIR &
Y. INSBIERICEITD N °I-CCK-8 DRBAFRBINEFN—TBRTHIEEZ SN
726 '?°1-CCK-8 O Kd 113 T v MERIEARTRH/NE HWTA XBEREFEER. £
LEyY PAKEBRRIZARNDIBTSH > 7= (Table 3)o £7-. Bmax 137 v MERIEK >>
XBRIBIZER > TLEY MAREERZEADIRT & - 7=,

Sy, 1 XBBSLVELE Y PAMEBERIZERAD'?°1-CCK-8 DIEE X
KSG-504 (Fig.4) $EUCCK-8IC& W IBEKEMICBREIN, v MESSLU M X
AEEREIC3 Y 3 KSG-504 DK EIZIZFIEE LWMETH -7 (ZnEFh1730M & £V 283
nM) (Tabled), b5, ELEy PAREERBICHT 3 KEIX413uM EES JVER
(CEEL 1,500 - 2400 fEA X VMETH 7= I N5 IFBEDIERICZNT 5 CCK-8 DK, E
(30.242. 0.528 L UV'5.82 nM Tdh o7,

10

Table 3  Scatchard analysis of the specific [ '“I]-CCK-8 binding.

Tissue n Kd ( nM) Bmax ( fmol/mg protein )
Pancreas 8 0.18+).02 1012+123
Gallbladder 7 0.31+0.03 S22
Cerebral Cortex 9 0.88+0.11 213

n, number of experiments; Kd, dissociation constant; Bmax, maximum binding site density.

Values represent meantS.E.

—

(=4

S
J

125 .CCK-8 binding ( % of control )
wn
(=)

(=]
L

T 1 T T 1

7 6 S 4

(=]
‘>

Concentration of KSG-504 (-Log M)
Fig. 4
Displacement of ' 2°I-CCK-8 binding by KSG-504 in rat pancreatic (O). canine gallbladder (@) and guinea
pig cerebrocortical ([_]) membrane preparations. Specific binding of '?° [-CCK-8 is expressed as a

percentage of control binding. Each point indicates the mean + S.E. of 5-8 experiments.




Table 4  Effect of KSG-504 and CCK-8 on the ['*1]-CCK-8 binding.

Drug Tissue n IC (M) Ki(M)
KSG-504 Pancreas 8 (2.02+0.11)210" (1.73+0.09)10"7
Gallbladder S (3.0140.63)°10°7 (2.83iﬂ.57).m'7
Cerebral Cortex 7 (4.60£2.15)e107* (4.13£1.93)e10*
CCK-8 Pancreas 8 (2.82+0.09)e10°1" (2.4240.08)10"*
Gallbladder 5 (5.79+0.78)10°"" (5.28+0.71)e10°1"
Cerebral Cortex 7 (6.48+0.81)¢10"° (5.8240.72)°10°°

n, number of experiments; 1Cso molar concentration of the drug producing 50% displacement

of the specific binding; Ki, inhibition constant. Values represent meantS.E.

2. invitro 7 v MERBHRAZARL V) O amylase B ICRIZ TR

KSG-504 (1077 - 10~ * M)IZERH T DIEIRE AR amylase ST LAl S RB & R
F& B b -7 (Fig. 5)o

CCK-8133X107'2 M & V) BE&TFAVIC amylase B Z{EE L.3X107'° M TERAM
HEPHE L%, GRPIZ3XI0 ' M &+ amylase I E{EE L. 107° M TRARIGHR
5N 7z, carbachol HREERFACHEEZMEEL . 3X10 ° M THRARIBERL 7,
A23187 & & Usecretin & amylase M A{EEL. ZhFh3X100° MELVI10' M T
RARIGHP RSN, VIPIE3X10° M TRABEEZRLAY. ZODHEFENHDT
Hoto TREMEFEMCaF v+ > XNV T T2 X M TS BayK 8644 (3 amylase BUHIC
MU SHBERIZES AL o1,

b5 KSG-504 & & U loxiglumide 1 107'° M D CCK-8 (C & % fERREMARADL 5 D
amylase MEZEEIKFLTHHE L. ZD IC (JERZNEFN 19X107° M LU
2.2X1078 M Téh -7 (Fig. 6)o F7-. KSG-504 (& CCK-8 MigERICEIREHH > 7
hEE 7D CCK-8DRARISICIEREE RIZE %5 » 57 (Fig. 7TA) o Shild Plot 8247 D

&R, BE130.927. KSG-504 D pA ,1EI36.9F0.1 Tdh -7 (Fig. 7B),

I 40
S
=
=)
& 301
b
S 20
£
&
x 104
=
z st F
0‘ r T T T : | T T .
12 11 10 9 8 7 6 S 4

Concentration of the Drug ( -Log M)
Fig. 5
Effects of KSG-504 (V), CCK-8 (O), GRP (@), carbachol ((J), A23287 (M), secretin (A). VIP (&) or
BayK 8644 (¥) on amylase release from isolated rat pancreatic acini. Amylase release was expressed as a

percentage of the initial content in acinar cells. Each point indicates the means + S.E. of 6-7 experiments.

30
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Control 7 6 5 4

Concentration of the drugs ( -Log M )
Fig. 6
Effects of KSG-504 (O) and loxiglumide (@) on amylase release stimulated by 10™' © M CCK-8 from

isolated rat pancreatic acini. Amylase release was expressed as a percentage of the initial content in acinar cells

Each point indicates the mean + S.E. of 5 experiments.
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Fig. 7

Effects of KSG-504 on CCK-8-stimulated amylase release from isolated pancreatic acini of rats. (A);
Amylase release stimulated by various concentrations of CCK-8 was determined in the control (O) or the
presence of 0.3 (@), 1 (L) or 3 () uM KSG-504. Results are calculated as the percentage of maximal
release in control experiment. Each point indicates the mean * S.E. of 6 experiments. The Shild plot for
inhibition of CCK-8-stimulated amylase release with increasing concentrations of KSG-504. (B); Linear-

regression analysis shows a slope of 0.927 and pA2 of 6.90

KSG-504 (10~ * M) % carbachol (3X10° % M). GRP(3X10™° M). A23187 (107° M),
secretin (1077 M) $EUVIP3X107° M) (& Damylase EIC LB E RIZES 5

- 7- (Fig. 8)o atropine (1077 M) & carbachol (Z & % amylase S % ZBRICHIH L 72,

40
i 304
S
<
153
7 20
[72]
a
3
[%]
1=
b ok
]
>
g 104 ;
r
7
Pl e
0 -
CCh CCh CCh GRP  GRP Secretin Secretin A23187 A23187 VIP  VIP
+ + + + + +
KSG-504 Atropine KSG-504 KSG-504 KSG-504 KSG-504

Fig. 8

Effects of KSG-504 (10™* M) and atropine (1077 M) on amylase release stimulated by 3X10 ¢ M
carbachol (CCh). 3X10™° M GRP, 1077 M secretin. 107> M A23187or 3X10~° M VIP fromisolated
rat pancreatic acini. Amylase release was expressed as a percentage of the initial content in acinar cells. Each

column indicates the mean + S.E. of 6 experiments. **; significantly different from CCh at P<0.01.

3. in vitro £V E v MAIBGIEARD acetylcholine $ &£ U histamine INHEIC R IT T 528

TILEY bDin vitro EIFAEAKIC acetylcholine & RIEAVEAE T 3 &IBEKIZAN AR
M E L. mAUNHESIE 107 MBARFIC 3.06 + 0.16 g (n=6)T& -7, KSG-504 &
acetylcholine DiRERICHIARICHN LZB 2 RIZ S L 5 7= (Fig. 9)o atropine (10 ° M)
(3 acetylcholine DIRERICHIREEHICS 7 M& £ 1=,

/o BIVE Y FOBEIBGAZARIC histamine & RIERICAINT 3 &BREKIF LU
U mAIHESIE 107" MBEARFIC 3.28 £0.25 g(n=6)T & - 7= ,KSG-504 |3 histamine
Di=ERICHIRICH LB 2 RIZ&S L2 57 (Fig. 10), histamine H , SBAIENZET

& % mepyramine (3X10™° M)i3 histamine DiEERICHIREEAHICS 7 b &€ 1,
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4

Concentration of ACh (-Log M)

Fig. 9

Effects of KSG-504 and atropine on the contractile response to acetylcholine in isolated ileum from guinea
pigs. The maximum response of the dose-response curve for acetylcholine before treatment with each drug
was taken as 100 percent. Control; @. 1077 M; [J.107® M: Il 107° M: A.107* M KSG-

504; A, 107 % M atropine. Each point indicates the mean + S E. of 6 experiments.
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Concentration of histamine (-Log M )
Fig. 10
Effects of KSG-504 and mepyramine on the contractile response to histamine in isolated ileum trom guinea

pigs. The maximum response of the dose-response curve for histamine before treatment with each drug was

taken as 100 percent. O.Control; @. 1077 M; [J, 107% M: Il 107°> M: A, 107" M KSG-504; A.

3X10~? M mepyramine. Each point indicates the mean + S.E. of 6 experiments

4. in vitro 7 v BARAKRD serotonin IXHEIC R 13§ 2%

7 v bDin vitro BAEAKIC serotonin % REBNIAINT 3 EBEERFHLIEEI £ L.
RANNMESIE 107 MBRRFIC 224 £0.28 g (n=6)T& - 7=, KSG-504 |E serotonin M
RERICHARICH L@ E RIF & 4 d o7 (Fig. 11), serotonin SBEIEMEETH 3
cyproheptadine (107° M)id serotonin DR ERICHIREET AL 7 h& £ /-

100 4
;
=
4 (=]
R
=
c
(=}
O
(- e . v ]
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Concentration of serotonin (-Log M)
Fig. 11
Effects of KSG-504 and cyproheptadine on the contractile response to serotonin in isolated gastric fundus
from rats. The maximum response of the dose-response curve for serotonin before treatment with each drug
was taken as 100 percent. O, Control; [J,107% M; I 107° M; A, 107" MKSG-504; &, 1075 M

cyproheptadine. Each point indicates the mean = S.E. of 6 experiments.
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Zy hE A XBREIVENLE Y PAREERIEARAAND' ?°-CCK-8 fEEERDIE
R.INZAODBRERICSVWTREROZFEFROFAEDP RE N, SAED T v MERIRE
AAD'?°-CCK-8 5B DAFRETEL20.190M T&H V) . Chang 5DIRE (&% 0.1 nM)
SV IVMENES N, — A, 1T XBERBICKH L TCCK RREICEATAREN LENT
WEW,SEOA XBEROBEMELR03II oM IE. ELEY b (030M). T (0.6nM) &

SUTHZ (0.5nM) TOFRE S 30 L EFRELVWHDTH -7, EILEY PARKE



BEEHEW. SEOHER (0.88 nM) 13 Innis & Synder DIRE (HEL££ 0.3 nM) 2
LXK EMETH -7, ThHDOFEREY . SAEAIAVWAEZ Y MESSUELEY b
K EERIEARD CCK-8 ([T HMMMBIXMBBEREC RES LW & 5T
1 XERIRIZARD CCK-8 (ICX T HFMEDMIEHMABR THRE S N TV SR LT
IBELVWENHIRBL. UTOER%T o7

"2OLCCK-8 fEEDBmax iE 7 v MERR >> 1 XPERE > TILE Y PRBKNEEDIRT
HY) . REXBMEED CCKRBREBICIE S50 BDREHN R S5 n7, Innis & Synder & 7
v NBEBED CCK S S B EIEEIL Ty YD B L Z 300BERE L THY 2P| JESRKE
ICH I3 CCK RBUARBENDS I NAHIBEANT, £/ 1 XARD Bmax EIXEILE Y
NAEEE (12 fmolimg protein)®® & LU BB (101 fmolimg protein)® '’ @ Bmax f#i &
IVMETHWBERDEWEEZISNZY. T MEBR &L 20 BORAE RSN /-,
F=—NIZTFTZ7 74— CRBVWIARETH, 7 v MERBMRICIEIDLEED 5000 -
10000 D CCK EAUHN$H B DICx LNLZX 2 —BRFEBHMIRTIE 2 DI2E?
EHREINTHY . BRICEANERD CCKRBARBEDANSVWEEZA SN D

fE. BERS S VAR ERIZKRICE VT CCK-813'?°1-CCK-8 DIEE ZIZITFZE L L2
HTEHBRLTHY . CCK-8 D CCK-A $ & Wgastrin / CCK-B REIRICKT T 2 S50
ICEDEWT EPTRENT, —HKSG-504 (3086 L UBERIFIZKRTD' 2°1-CCK-8 D
BT L. KBEEEICEN 1500 - 240085 VEMREEER LI EP S, CCK-ARRE
R LD TEVERMEF TS ENBRO» &G o 1

FESN 3k (3 EIEE AL E > Té % CCK. GRP. secretin, VIP & & VEIR K SFREY
BTH 3 acetylcholine IC L > THREIEN TWVW2, WThOMEHREMIRIEICH S T
FNDORFBERIKHES LRMEIRET 5, CCK-8. GRP & & U carbachol (= & % 43 ik 13 48
A CaREDLERAEN L TmZESN B °Y, ZhEl. Ca ionophore T&H % A23187
LENDBEREL L, L LENYSEMETFMECaF v XUV T7IZX b TH 3 BayK
8644 W @K REBERIIE L 5722 E L VWEREMRICH VW TEMKTFMED CaEAL
BIITFEELAEWEEZSN D, —F. secretin BEL U VIPIC & 2 T FIVITHERIA cAMP
BEODERAENL UmZEE N3,

KSG-504 p" ERIA T IR EMIZ L V) Damylase MEICXG LA S BERIZ S L H o 7-

18

ZE &V KSG-504 BH IS CCK RBRMEEER A2 HEEHE TVLWAWT ENEEDS
MEGT oI, Tz, KSG-504 13 CCK-8 (2 & 2 amylase ED A &3 EMICRAE L 7-
Lo LItDOSEREENE S S USTERLUBOEIE £ E3MIET 3MEIC & % amylase IS
HICRREZEERIZE A o2 &0 7 invitro BT Y FEIBBAZA acetylcholine 4.
histamine 4X#&. in vitro 7 v M BAREK serotonin PIBICHEE RIZES L -1 & &V).
KSG-504 7" CCK SBALNDR BN E S USBTHRLIBEOIBIC I E* RIZE LU,
CCK RBARDRENLHEMETH I P RE N,

LIE. KSG-504 {3 CCK-A REARICXF U gastrin / CCK-BRBERICLEEL 1000 ZLLED
BIRMEBT 5. CCK SRRICHERMN P DB ANAENETH I EPAS L EL 5
o

BESET—2ELT. Ty M ERIE %) I2H UV TKSG-504 LIS D CCK BR
HTIEMEEESRL. 7y MERS LU Ty PARKEEEAD'?2°1-.CCK-8 EEICRIZT
PEBERIILABERE. ThEhFigl2. Figl3ll. £/-%D IC,,fE% Table 5 (Z/R
9o KSG-484 |3 KSG-504 D 7€ I K TH 3, CCK-A SEEKICH T2 RIRM 12
benzodiazepine FFEAL-364,718 (S1K) PImHE <. 1.-365.260 (RSF) PRbHELNT
EDEBRS D EL STy LA LGNS Fig 12, Fig 13 &L U Table 5 TEA L 72 L-365.260
BEMTER LT IR TH D, Lotti & Chang ICEWEREINT LS 1.-365260
I3eFEMA (R1K) TdH Y. gastrin / CCK-BRBRICH L LW FVBRMERL TV
%, INS5DIER LV | benzodiazepine FFEIXIC £ 5 CCK-A & & U gastrin /CCK-B R
EOFACIE ZDMIABEDP K EEHEL TR EEZIOSND, N5 L-364718 %13
U & & F % benzodiazepine 338K (Table 2) IEKANDAREMHI RS T/ & (. #NELR
ICEWTHEARICHE LBEBADER ELH 2 2 ENFS N TV, glutaramic acid FEEK
T3 lorglumide @ CCK-A SBEANDRIMED ROED - 20, ZDILEMILMRBE
M LEEBSE D 5 72, Nl lorglumide @ dipentyl S DEAMDZ I HPEE L T3
EEZ 5N 3, loxiglumide I3 dipentyl BBALIC ether 58 2 A FEAM 21K L -1EEWD
TdH'V) . CCK-A RBEFICI T 2 3RFM S lorglumide (CEENRXR XL 3 D HERRIEEMN H
PIEEUZESNTHVUIERATOICANI ED SN TULB, Lr LA S, loxiglumide

7 /BBERTHYEORN G EICHBEANZRDIERIC. JEIFRTHID 1 /2
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DAREMARTSH 3,

KSG-504 D F + 1K T % % KSG-484 |3 CCK-A RBEIRIZAF U loxiglumide & I3 IXRF
DFFMES SEIRMERL 2, RIFETH S KSG-504 3. KEREI SNz EICLY
CCK-AZBRICHT 2N SURRMDP S5 ICALEL,—ASTHETH % KSG-520
D CCK-A ZSERMKIZHT 2 #IRM 12 KSG-504 L WK< CCK-A SEREFICSIHAED
benzodiazepine FEEN SETH I B ERG > R RBBERRVWATSH oo & 72 KSG-
504 (R1F) &5 v bOEBRWICIES L. M2 KSG-520 (Sf#F) »RRESInL D
S ELY) . EHFATIE KSG-504 DEMAENELCEWZ EPHBEINA TS (KE
KT—%)o
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Fig. 12
Displacement of ' 2 ®I-CCK-8 binding by CCK-8 (O), L-364.718 (@), pentagastrin ([_]), lorglumide (),

loxiglumide (A) and KSG-504 (A) in rat pancreatic membrane preparation. Specific binding of '?°I-

CCK-8 is expressed as a percentage of control binding. Each point indicates the mean of 3-5 experiments.
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Fig. 13
Displacement of ' ?°[-CCK-8 binding by CCK-8 (O), L-364.718 (@), L-365,260 (L), lorglumide (H).
loxiglumide (&) and KSG-504 (A) in rat cerebrocortical membrane preparation. Specific binding of
' 25 1.CCK-8 binding is expressed as a percentage of control binding. Each point indicates the mean of 4-5

experiments.

Table § Effect of CCK-8 and CCK-antagonists on the '**1-CCK-8 binding.

Drug Pancreas (ICgy; M) Cerebral Cortex (ICgy; M) Ratio (C.C./P)
CCK-8 28x10°" 7.2X 107 26
L-364,718 (S) 3.9x10 " 11x10* 2820
L-365,260 (RS) 32x10 " 12X107 4
Proglumide 25X10 >10 7 -
Lorglumide (RS) 6.8X10® 35x10°® 52
Loxiglumide (RS) 2.8X10°7 25X10° 86
KSG-484 (RS) 3.4X10 7 21X10° 62
KSG-504 (R) 2.1X10 7 7.5X10 ¢ 357
KSG-520 (S) 33x10° 17x10° 5

21




F 28 KSG-504 D in vivo FEKEEE(C R IT 4 EF D=5

52

FE2ETIE. KSG-504 D in vivo BN R E S UARDAEEREICI T AER L S NICE
BRAMBBERETIICH T I2EHERTT L. SMERAEEE L TORJEMEERL /-,

ERME S LU HE

1. X&)
Wistar REM Z v +(200 -350 g). BRBEREM Y ¥(23-32kg. BRI XTI
v —). BEMRG- 13k SUME—JILRT -12kg. AUI 2, BR) &M

Uhize

2. fEHEY
caerulein (X 7'F KH) . enterokinase & & U benzoyl-arginine p-nitroanilide (BAPNA)
(Sigma) . ' ?°1-CCK-39 & &S ' CCK-8 43 BV ME (KZET7 v £ 1 . BB ) . gabexate
mesilate (/NFES, ABR) EERICAHWZ

3. XA E
) BT 2y MEADIBICRIZT R

7y MNESARIBIZBRSDHEY (LRS- TRHELE, Ty bETRIBRLA-D S,
urethane (1.5 ghkg) DETIHEICTHEL. RES SV KRBRICHAZ 21— L 2EAL
7o BBEBEESYIBAL . AFREEIC TREEICRY I FL > F 21— F(PE-10. Becton
Dickinson. USA)%#EA L. EERFETEFMIRES -, 5 ICHTEBREOSRIC
THREICRYIFLLOF2—T(PE-10) AL, BREHFEMULZ, 7 v MESSRIC
349 3 KSG-504 DIEBIBLIT OS5 @) OEEREMHTRETL 7=,
1-a. CCK-8 3RS i

I ngkg'min' @ CCK-8 % 30 HREIAMRMICHEHEEA L 1=, £IENRIBRIESH (£ R

22

B (CIAEIERIRIBAR % 0.01 mi/min DFOR THERAICHEEA L 72 KSG-504 13 CCK-8
’E5 30 7R & W ERRAICEHRCEA L 2o BERE 30 DBICHEIL .. BERF D amylase £
FRIELZ. H2—2DAHEE LT, 0.5 ng/kg D CCK-8 & EFIRAICIRS L 7=, KSG-504
I3 CCK-812 5D | DRIZAHIRAIRS Lo, BEREIOH T EICHEIL. BREL S VIS
fEARHFDER. amylase. trypsin & & Ulipase E & RITE L 72
I-b. At PFRMFEP CCKIRE S & VRS 5k

10% casein 78 % 2.3 ml/30 min DFR T 30 S+ ZI8BAICEFEAL -, £ BB
IZH VT 10% casein DILH V) (ICEIBBYBRIER % 2.3 ml/ 30 min DFHE T+ 8RB AIC
FRUEA L 7o KSG-504 13 casein 5 30 FA1& W ERIRAICHEFEA Lz, BERE 30
DT ETHEM L. BERFD amylase EXRITE L 72, KERET . £REF S & U casein B
D7y bOTITKEMEL V) heparin $xM1 U M CCKIRE £ RITE L 7=,
I-c. secretin & CCK-8 DI & V) FR S h - fEN D

secretin (0.3 ng kg min)BE 3. CCK-8 (1 ng kg min )BEIR$ L < (I secretin & &
CCK-8 # RIRF(C | RERIAFARAICIFFEA L 20 £ REHCIIEIEMNRIER % 0.01 mlinin
DR THRAICIFFEA L 726 KSG-504 13 secretin B L < 13 CCK-8 % 5D 30 4 A&
WERIRARICIFREEA L2, BERE | BRI SRR L. BARE L 5 ICIERPDEXRER
&V amylase EZRIE L 7=,
I-d. FERBES D RESL 3 ik

KSG-504 #3581 30 A% 5 TS5 % 30 SEOEREZIRIL . BRES &
UBERF D amylase 8 #RITE L 7=,
I-e. TZ1ERBEARS L 7- KSG-504 DREA DI T B2

| pgkg M CCK-8 ZAFARAIC IS L 72, KSG-504 (3 CCK-8 %5 10 DRI+ 18R
"5 U7, BBAREIOD T EICERIL. BERPD amylase EZRIE L 7=,

2) BREET A XS ICRIZ YR

1 RARE L 7= 1 X % pentobarbital (30 mg/kg) DEFRAIRSIC THEEL. [REH LUK
MREFARICH = 1 — L &AL DO BEBEERRAL A EREICRKUIFLF 21—
T(PE-SO)EHEA L. BERE 209 ZEIEHERL DB, BE&RPD amylase EXBIE L 7=,
0.1 ugkg O CCK-8 A B3RS L. 7 I —tERMWEN —TFICA DB HERE

]11
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% CCK-8 %5 | HAIICAMRAIRS L Z DIFR 24851 L /-

3) BREET U Y XA IBICRIZT R

1 BIBB LY X % urethane (1.2 ghg) DETHRESICTHREL. [E S SUKAMRS
FRICH=Z2—LEBALAEDBIESE ERRAL A, BEICKUIFLEF -7
(PE-10) %3 A UBEHR % 30 BT & ICHERL 206 RPD amylase EZRIE L 7o 2
ug/kg M CCK-8 % 30 HBICARARAIRS L. B&E amylase Db EN —TFEICH > DB HER
& CCK-8%%5 | DRIICAHIRAIRS LT DIERERRTL 1o

4) BEET 7 v MERSBIIHT 3%

7y bETRIBRL TERICHUVA, KSG-504 %5 30 7RI, 15 HLV 60 HRICER
EEARL ') 0.5 ml § D heparin kM L 72, MA&% 3.000 rpm T 10 AfE&D (KR-600P;
7R%) LK ERZD S MFEHD immunoreactive insulin (IRDIEEEREL =5 7 v
MEARS AT T 2 KSG-504 DIERBIZLIT D 3@ ) DEBREMHF TRETL 7=
4-a. glucose i35 % insulin 73 i

Z v Ml glucose | ghkg #RRMOKS L 7=, KSG-504 13 glucose 35 | 9 RiIICERARAIE
Sltee
4-b. glucose & CCK-8 DBHAIC & V) EE3 & h 7= insulin 2

7 MZ glucose | ghkg #8O5 LIE BIC CCK-8 0.5 pgkg Z5RAKS L 72,
KSG-504 13 glucose %5 | HRIICERA®RS L 7=,
4-c. FERAAFD insulin 53k

7w MIKSG-504 23RS L. £ DIEREARETL 7o,

5) 1 XD caerulein BRIMBERET NICHT 5 FHHDR

1 R¥B L 7= 1 X % pentobarbital (30 mg/kg) DEFRAIRSIC THELL. [RES LUK
REENEFARIC H = 2 — L 23 A L 7218, caerulein (25 ugkg) * B T35 L SMBER % fER
U 7z KSG-504 % caerulein #5® 30 981 & ¥) BRARAICHEFHEA L. £ZAFAY(C heparin
FM & TV, MDD amylase & & U lipase =E EBIE L 7=,

6) 7 v h®Dcaerulein FREIMBERETNVIINT ZBBRDR

1 RIBEB L7y b % urethane (1.5 ghg) DETIREICTHEL. [E. EFRE &
VKERESARICHZ 2 — L&A L= caerulein (50 pgkg) % 1 BFREIZ EICET4@ET
5 L2MEREFERL /-, KSG-504 & &£ U gabexate mesilate % Bx$% caerulein 57D
30 pE LY BARAICHESEA L. ZRF09(C heparin £ % fTu . MBS amylase & & U

lipase i=f& & RIE L 7=,

4. PAE

amylase 7= & |2 amylase-B Test Wako & A\ CM-amylose DEX :EICTRIE L -0 EHiR
FE IS Lowry i&° Y (IS TRITE L 726 trypsin iR I3 enterokinase & BV T trypsinogen % &M
{E®7 L 7= 5 BAPNA &Y (I TRIE U 7=, lipase i=fZ IE Lipase kit A"Marupi” (KB
WE, KBr) AL BALB-DTNB EICTRIE L -, ERBEEIEBEMASD DRTE >
X7 I (Sysmex AVL99S: R, ®RR) ZTHVWTRAIEL 7=,

M¥EFD CCK BUTOAEERAVTREL 2% c 2 ml DMIEE 2 ml D OS M
triethylamine &8RS L. 819 - TS5 ml D acetonitrile & 10 ml D ethanol THEFL THL
7= Sep-Pak 71— K1) v ¥ (Waters, Milford, MA, USA) E@:@& ¥ 7, 20 ml DEREKT
AP L7=DB. 2ml D acetonitrile/D.W. (50:50 vw) TCCK &3 LEBRIARTEES
B, BEIEAY L TILE0.2mID0.03 M phosphate buffer (pH 7.6)IBREL ' *°1-
CCK-39 & CCK-8 3R MAEE AW T CCKIREEREL 227"

immunoreactive insulin (IR1) 7=/ {3 Insulin 'Eiken' Radioimmunoassay Kit (. R3)

% B two-antibody & C TRIE L 7=,

5. #atariE

AIEEIEFIE + FERETRL L, SRETORREDREIS Dunneu DEELE
BARTE L% . 2 B¥BIDOARTE 1E Student D r-test £ F N EFNHWTIT o 72, £ 2 BERERD 5%
LUTDBEEEETHZ EHEL 7,




pemani d o b il o e o

A T T T AT ey fv ¥ 5 W g

T TR Y TR R T T p——

KGR

. KB T 5 v MRS DIBICRIZT RE
I-a. CCK-8 SR 3EREI 3 ik
CCK-8 (1 ng kg' min ) DERARAIFEIEAIC & V) BE amylase D ERARICK 2.1 18
(n=16) (21BANL 7= (Fig. 14) o KSG-504 DEFARAIFFEAIL I DCCK-8ICEL DT 3
St E AREFMCHEIL. 100 ug kg' min DRSS TRERBOSBEICET
%) L 75 KSG-504 D ED s fE I3 18 pg kg’ min" T > oo

1200 1 r AR (] o I

7
4l

i

600 1

Amylase output (1U/30min)

0
Saline CCK-$ 10 30 100

Control  Control KSG-504 (ug ke! taint)

Fig. 14

Effects of KSG-504 on pancreatic amylase secretion induced by intravenous infusion of CCK-8 at a dose of
I ng kg'min" in aneathetized rats. Intravenous infusion of KSG-504 was started 30 min before CCK-8
infusion. Each column indicates the mean+ S.E. of 12-16rats. *; significantly different from CCK-8 control
at P<0.05.

CCK-8 (0.5 ne/kg) DEIARAIR S (- & V) BEAR D B I35 RID 2.4 5 (CHEBM L 7= (Table
6) . £7-. BEEA. amylase. trypsin & & Wlipase MEIEEFNEFN 63, 104, 845
S 16,2152 L 7o KSG-504 & CCK-8 35D | HAICHRAIRS T2 5L EE
b & U BB R 13 A BARTERYIC IS & h 7=, KSG-504 D CCK-8 BARAEA & 5 IS
BRE A . amylase. trypsin & U lipase 242449 % ED 5 fEIZ Z €1 0.86.0.43.0.76.

029 £UV0.84 mg/kg Tdh > 7o

Table 6 Effect of KSG-504 on CCK-8 stimulated pancreatic exocrine secretion in anesthetized rats.

Group Dose n Volume Protein Amylase Trypsin Lipase
(mg/kg, i.v.) ( pl/30min ) (mg/30min)  (IU/30min)  (ng/30min)  ( U/30min)
Saline 7 24.1+2.7 0.93H).25 177144 42+16 7.8+2.4
Control (CCK-8) 8 §9.6:3.3##  S.85H).25 ## 1832+187 ## 35242 ## 126.5+11.5 ##
KSG-504 0.3 8 48.6:4.0 4.091£0.42 ** 1048+135 235+36 * 68.9+14.4
1 8 44.5%3.1 ** 3.67H).32 ** 886187 * 20029 ** 43.8+11.5*
3 7 28.81+2.9 ** 2.10H).25 ** 45767 ** 119£2() ** RIIRe )0

The value represents meantS.E. of 7-8 rats. ## : P<(.01 vs saline group.

* 1 P<0.0S, ** : P<0.01 vs control group.

1-b. casein FREMIEh CCKIBE & & VRN Dk
FIBNRIEARE T EBRICEFIALAERES Y POMBED CCKIEEIX 091 +
025 pM TH o276 —H. 10% casein # +_IEBBARICHEFEIEAL - caseinBEZ v b
B CCKIBEIL3.44 £ 052 pMICER L7 (Fig. 15) o % 7=, casein DIFFSTAICL
v) B% amylase i € (3 226 £ 28 1U/30min 7 5 573 £ 96 1U/30min  (n=18) (Z3&HNL 7=
(Fig.16) o L» L&D SEEBNRIERDIFE T A I amylase DBICHEE* RIT & &
P ol GEARI218 £48 1U/30min & & WFE A 228 £61 1U/30min) (n=12), KSG-504
DEFRAIFFETE A S casein (2 & B amylase 7 s & B EKIFAVCHIFI L. S0 pg kg' min'

DS TREBHODMEICE THH L /=,

1.0 4 —_—

Plasma CCK concentration ( pM )

0.0 4

Saline 10% Casein
Fig. 15
Plasma CCK concentrations of normal rats andrats intraduodenally infused with 10% casein. Each column

indicates the mean £ S.E. of 12-18 rats. **; significantly different from saline at P<0.01.
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Fig. 16
Effects of KSG-504 on pancreatic amylase secretion induced by intraduodenal infusion of 10% casein in
anesthetized rats. Intravenous infusion of KSG-504 was started 30 min before the casein infusion. Each

column indicates the mean = S.E. of 12-18 rats. **; significantly different from casein control at P<0.01.

I-c. secretin & CCK-8 DHAIC & V) FFR & h 7-BES ik

BEE R BE 7 b 8 13 secretin (0.3 ng kg ' min)DIFFLEA . B amylase Db 8 13 CCK-8 (1
ng kg' min Y OFFIEAICEN FThEFhE 25 BH LV 6.1 BICHERISEML - (Fig.
17) o 7. BEARDME L secretin 5 5 IZCCK-8IC LW ZhZF N2 BB RICHEN
L 726 KSG-504 (100 ug kg' min")DERARAI$FETE A 13 secretin (C & B BB/ D & & V&
SR LB ERIZEE L 5120 secretin (IC & BB amylase D&% 1 /21
BT &€ (Fig. 18) o CCK-8 & secretin & RIRFICEPARAICIFIEAT 2 & secretin B
WMAFL ) HRENDIBENIEIL 7= (Table 7) o 4F(C amylase DR EEHEITEML 7=,
KSG-504 |¥ CCK-8 & secretin DFABIC L 2R E S VER DI E % secreun BIRIFD
L ANJLIZHIEI L. amylase 9 i E % secretin BIRRBFLIT (CHIH L 7=,
1-d. FERIBAS DRI 93 i

3mg/kg D KSG-504 & &3ARAMICIHS T 5 & FERIARFDRE amylase Db E IS BEIZHD
Flanrn. BEPBEIEILL AL 57 (Table 8) o
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Fig. 17
Effects of intravenous infusion of secretin (0.3 ngkg' min') or CCK-8 (1 ng kg"' min"') on pancreatic juice

volume (A), bicarbonate output (B) and amylase output (C) in anesthetized rats. Each column indicates the

mean £ S.E. of 5 rats. **; significantly different from saline at P<0.01.
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Fig. 18
Effects of KSG-504 on pancreatic juice volume (A), bicarbonate output (B) and amylase output (C) induced
by intravenousinfusion of secretin at a dose of 0.3 ng kg"' min™'. Intravenous infusion of KSG-504 at a dose

of 100 ug kg™ min"' was started 30 min before secretin infusion. Each column indicates the mean+ S.E. of

7-8 rats.
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Table 7 Effect of KSG-504 on secretin plus CCK-8 stimulated pancreatic exocrine secretion in anesthetized rats.

Group Dose n Volume HCO ; Amylase
( pg/kg/min, i.v. ) (pl/hr ) (uEg/hr) (1U/hr)
Secretin Y9 628+ 4.5 5.07£0.35 452+118

Control (Secretin + CCK-8) 8 97.8+17.3 6.57£0.73 1480400 #
KSG-504 10 7 75.7£10.5 5.37£0.65 961+243
30 8 7/1c7Az7/4] 4.81+0.31 990+339

100 8 67.1% 4.0 4.93+0.58 344+ 70 *

The value represents meantS.E. of 7-9 rats. # : P<(.05 vs secretin treated group.

* : P<0.0S vs control group.

Table 8 Effect of KSG-504 on basal pancreatic exocrine secretion in anesthetized rats.

Group Dose n Volume Amylase
( mg/kg, i.v.) (ul/30min ) ( 1U/30min )

Saline 10 21.5£1.8 380+ 71

KSG-504 1 9 19.7+2.2 267+ 79
3 10 18.111.2 176+ 31 *

The value represents meantS.E. of 8-10 rats. * : P<0.05 vs saline group.

l-e. +Z#ERBAIRS L 72 KSG-504 DREN DI T B8
CCK-8 (1 p gkg)DEFARAIIRSIC & V) BE amylase DB I BEICH) 8.8 fEI218ML =
(Fig. 19) o KSG-504 D+ _38BBMIR 513 CCK-8 Z & B % amylase 9k & HE(C k1T
LTHHIL. FDED ¢ flIE 12.1 mg/kg TH > 7=

2. MRELT 1 XBENDIBIC RIS B

CCK-8 (0.1 pgkg)DERARAIZEIC & V) B% amylase D E 1L 314 + 74 [UROmin » 5
4802 + 679 1UR0min (ZH#ANL 7= (n=10) o KSG-504 & & Uloxiglumide % CCK-8 %5
D1 DENCEMRARS T2 2 &C&W . BEamylase Dbl BEERFOICHHIE A, 20D
ED B3 ZhZ£h 098 mg/kg LUV 1.73 mg/kg TH - 7= (Fig. 20)

30

P<0.01
1200 4

800 4

*%

400

Amylase output ( IU /30 min)

Saline CCK-8 1 3 10 30
Control Control

KSG-504 ( mg/kg, id.)
Fig. 19

Effects of KSG-504 on pancreatic amylase secretion induced by intravenous injection of CCK-8 at a dose of
I ng/kg in anesthetized rats. Sodium carboxymethylcellulose (CMC, 0.5%) or KSG-504 was intraduodenally
injected 10 min before CCK-8 injection. Each column indicates the mean + S E. of S rats. **: significantly

different from CCK-8 control at P<0.01.

100

S0 A

Amylase output ( % of control )

0.'1 0.'3 1 1 llo

Dose of the drugs ( mg/kg. i.v.)
Fig. 20
Effects of KSG-504 (O) and loxiglumide (@) on pancreatic amylase secretion induced by intravenous
injection of CCK-8 at a dose of 0.1 pg/kg in anesthetized dogs. Drugs were intravenously injected | min
before CCK-8 injection. Each point was calculated as a percentage of the amylase secretion in the control

group, and indicates the mean £ S.E. of 5-6 dogs.
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3. MEET Y XBENA SIS RIS RIR

CCK-8 (2 ng/kg) DEFARAIIE 5 (1 & V) BE amylase Db E 13 94 £ 19 1U/30min A 5 1,047 +
88 1U/30min (Z3BHA L 72(n=17)o KSG-50 & & W loxiglumide % CCK-8 35D | HAiIZA%
IRAICIRS T B2 &IC& V). BEamylase Db IS HEKTFCHIBIE N, ZDED , fBIE
IFnEFhil mgkg H5EV 24 mg/kg TH > 7% (Fig. 21)

100 -

50 4

Amylase output ( % of control )

T
0.1 0.3 1

‘»

Dose of the drugs ( mg/kg, i.v.)
Fig. 21
Effects of KSG-504 (O) and loxiglumide (@) on pancreatic amylase secretion induced by intravenous
injection of CCK-8 at a dose of 2 ug/kg in anesthetized rabbits. Drugs were intravenously injected 1 min
before CCK-8 injection. Each point was calculated as a percentage of the amylase secretion in the control

group, and indicates the mean + S E. of 5-6 rabbits.

4. REBT 7 v MERSIBICRIZ T 2%
4-a. glucose &5 3 insulin 9 i

glucose & | g/kg BARS T 3 5 1SHEDOMBEF IRI LANILIZFI 4. 6ZI2HEIML .
#5560 DEICIIEERIOLANILICEAE L7 (Table 9) o KSG-504 13 glucose (& & 3 M

BIRILANWICRBE 52D 5T,

4-b. glucose & CCK-8 DIFAIC & W EER E 1 7= insulin 23k
CCK-8 (0.5 pghkg, iv.) & glucose DIHABIZ L) 5 15 HEDOMIEH IR LA 3
glucose BLIRBF DK 2 238 L 72 (Table 9) o KSG-504 (2 & ) CCK-8 & glucose D3

FRIC& B MR IRI L NIV & glucose BLIRAFD L NJLICHNS L 7=
4-c. FERIHEFD insulin 9 ik
KSG-504 I3 FFRIMAFDOMB R IRI LANIIZL KB ERIZE L 57 (Table 9)

Table9 Effect of KSG-504 on the level of plasma IRl in conscious rats.

Treatment Group Dose n IRT (pU/ml)
( mg/kg, i.v.) Pre 1S min 6() min
Glucose p.o.
Control (Glucose) 7 14.74£3.2 67.5+9.2 15.7£2.0)
KSG-504 3 7 9.2+1.6 49.8+5.8 13.1+2.4
10 i 10.9+2.8 66.616.1 18.0+3.0
Glucose p.o. + CCK-8i.v.
Glucose 7 13.00.8 46.6+ 7.9 27.8+4.6
Control (Glucose + CCK-8) 8 11.9+2.1 84.5£10.8 # 47.619.9
KSG-504 1 7/ 12.8+£1.9 51.4 10.1 * 43.84+6.6
3 8 19.8+4.6 43.4+ 5.7 ** 34.419.9
Basal
Normal 9 11.842.2 18.3£2.7 9.4H.8
KSG-504 3 9 14.8£2.7 18.8+4.1 22.549.9
10 9 11.7£2.3 19.0£4.5 12.74£2.2

The value represents meantS.E. of 7-9 rats. # : P<0.05 vs glucose treated group. * : P<.05, ** : P<0.01 vs

control group.

5. 4 XD caerulein FRIMBEXETILICHT 3 FHHDER

REETDE — 7L KIC caerulein % BT %5 U 7- 6 BERSED Mg amylase $ & U
lipase iR E X IR ERTDKI 20812 LR U 72, KSG-504 # caerulein 385 D 30 987 & +) 5307
AFFEAT 2 & MEP amylase & Wlipase J2FE 12 B BETZAIC IS & h /- (Fig. 22.
23) o 4312 KSG-504 100 pg kg min"' DIFFTABETIE. amylase & Wlipase D L&
122 TR ICHIH S 7o, caerulein 385 6 BME# (KSG-504 53 ARIA 6.5 B3R97%) O
P amylase & & Wlipase ERICH T 3 KSG-504 DED , fEIRZhFh 2] HLU 18

pugkg' min' TH - 7,
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4 Caerulein 25 pg/kg, s.c.
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Fig. 22

Protective effects of KSG-504 on plasma amylase levels in dogs with caerulein-induced acute pancreatitis.
Saline (O)or 10 (@), 30 (L)) or 100 (M) ug kg ' min' of KSG-504 was intravenously infused 30 min before
the s.c. injection of caerulein (25 pg/kg). Each point indicates the mean + S.E. of 5 dogs. * and **;

significantly different from saline-treated group at P<0.05 and 0.01, respectively
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Fig. 23
Protective effects of KSG-504 on plasma lipase levels in dogs with caerulein-induced acute pancreatitis,
Saline (O)or 10 (@), 30 ((J)or 100 (M) pg kg min' of KSG-504 was intravenously infused 30 min before
the s.c. injection of caerulein (25 pg/kg). Each point indicates the mean®S.E. of 5 dogs. * and **;

significantly different from saline-treated group at P<0.05 and 0.01. respectively
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6. 7 v bDcacrulein FRIMBRAET NI T 3 8BDR

FREETF 7 v bOMIRF amylase & & Ulipase S2E 12 caerulein DREIRSIZ £ 4 LR L L
caerulein #)EI%5 9 BF R ICIMIFSRI DM 9.8 H £V 25 BISEL o KSG-504 300
Hg kg' min' % G&#% caerulein 35 D 30 DL & V) BBRNIBE T AT 3 & MR amylase
HdVlipase REERISHRICIH A N (Fig. 25, 26) o —F. trypsin BHERET H 3

gabexate mesilate 0 100 & LU 300 ugkg' ' min' OFEFARMSZEERITE A H 5
/g

60 - Drug ( i.v. infusion) ]
Caerulein 50 ug/kg, s.c.
: N
S 40
Z
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Fig. 24

Therapeutic effects of KSG-504 and gabexate mesilate on plasma amylase levels in rats with caerulein-
induced acute pancreatitis. Saline (O), 100 ug kg"' min" of KSG-504 ((J). 300 ug kg' min' of KSG-504
(), 100 pg kg' min' of gabexate mesilate (A) or 300 Mg kg' min' of gabexate mesilate (&) was

intravenously infused 30 min after the final s.c. injection of caerulein (50 pg/kg). Each point indicates the

mean + S.E. of 5-7 rats. *; significantly different from saline-treated group at P<0.05.
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Fig. 25

Therapeutic effects of KSG-504 and gabexate mesilate on plasma lipase levels in rats with caerulein-induced
acute pancreatitis. Saline (O), 100 pug kg’ min™' of KSG-504 (L), 300 ng kg "min" of KSG-504 (H). 100
g kg'min' of gabexate mesilate (&) or 300 pg kg min" of gabexate mesilate (&) was intravenously
infused 30 min after the final s.c. injection of caerulein (50 pg/kg). Each point indicates the meant S.E. of

5-7 rats. * and **; significantly different from saline-treated group at P<0.05 and 0.01. respectively.

EE

CCK % 0.5 -2 ngkg ' min' OISR CEMAICIEFIAT S &, REAFMICEYFRS
N3MhCCKBEE FIZELVWIPEENEOND ERESN TV S MEET T v
M1 ng kg' min' @ CCK-8 % B3ARAIIESKHEIA T 3 & BEamylase Db 813K 2 2238
AL 7o KSG-504 #*Z DEIRL 8D CCK-8 IC & W FRE N 30§ amylase Db & H
SKRMEHCHISEI L 22 & & V). KSG-504 D CCK SBRIEMIEA L in vivo BESI 7k (C
WTHBREBTBZENVELOLELE o, BOWTHEAM CCK ICE VBRI NEAS &
UEBREEERDLICI T D KSG-504 DFEA £485T L 725 CCK-8 (0.5 pg/kg, iv.)iC & V) B
B, EA. amylase. trypsin $ & Wlipase MBI EN EFN 24, 63, 104, 845 &
U 1621BICHEML 7=, CDIERIZ. RESDEIBMCCK-8RIMICL Y T v PIRARE.
amylase & & Utrypsin BB 3-6 BITHML - E VW IWET " & &< —EHBLTW3,
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ZDCCK-BICEBERDMEL S VICSOBRIE L - 2BRIMBEN KSG-5041C& W E
LLHIBIEh -2 & &) . KSG-504 (% amylase D& T4 { CCK (C &LV FR S N 354
DT RTEAHNT S ENBAL DL EL 5T,

M3 CCKIRE L casein (EB) O+ ZIEBARBEIAICLYBED I M2 & V) H
ENERATS (Fig. 1) EEZASNTWVE'D , —H b5V EDDERPBIBES L
T THS secretin IREBEICEEOHREIACLY ERET 3 EREEN TV
SE 10% casein D+ ZIEBAFFIEAICE Y . MFEDP CCK BENDHEE L LR & B
amylase Db EDH B LIEMPBREE Nz, & > Teasein HE5IC L WIEHE S N 3 BEH S
W IIAREM CCK DREENT 3 EE A 5N 3,KSG-504 13 casein 3% 5 (2 & % B& amylase
ik & FREKIFANCHIIL 7o KIE &KV . KSG-504 IEM CCK IC &L W FRE NI
NRBHMHNT B EPBES L EL ST,

BEOERBEDMBIEEIC secretin BN LTWVWB S 70 EHEIN T VR, SADERT
bR I E & BEB RS b E 13 secretin DERRAFFEAIC LW BEISEML 12D,
amylase WA C A 3 EAIE CCK ICHERD LW EWMEARTH o712, RICCCK-8 IC& 3B
% amylase 9k % (X 1222 (CHIH T 2 B E(100 ug kg' min')D KSG-504 O secretin 355
AR T BRBERRET L 7o, COAE D KSG-504 13 secretin IC & VBRI N -5
RESSUBERMEICS(HEBERIZELD 57D secretin I2& 3 amyluse DS
ERFDITHD E L, F 72 KSG-504 13 secretin & CCK-8 DHAIC & ) FR S n /2B
BES SUEEREDIBE % secretin BIRBF OB EIC & THEKFNCHIFIL 2, —
7 secretin & CCK-8 DA & % B amylase 9 Wb & 1$ KSG-504 (2 & ¥) secretin B IRAF D
L ANJVELITFISED U oo FERIBAFDORERKEE 3 (ZBI U T KSG-504 (3B% amylase D &
BEICHBIL 20, BREICH L TR ERIZES LN 57, in viro 7 v MNEREM
B2 & ¥) D secretin R A% amylase SIS U KSG-504 Al S 2B RIZE W & 25
1EBICHEWTIRE L 2o & - T secretin FFRIC & 2B amylase 2 E D' KSG-504 (2 &
ViR L= DIREAM CCK »' B85 U 7= amylase DEEE ik & KSG-504 HHIGIL 7= 7= 8
EEAOND, LIEKSG-504 I3 CCKICK WBRINDIBERS S VEBEFBDAL LS
THRERBYWBHIHNT I ENPBALS» &4 51,

& 5|2 KSG-504 13 ARAIRE DA %5 5§+ Z1EBEARRSICE > THCCKBRET v b
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L Ty

B amylase D EHIGIL -2 & & V). RSB ICEAD S T CCK-A SERICHEMT S
CENRRS Y EL o1,

#tL) T KSG-504 O CCK FFHEPE amylase DT 3EBRE A XS LV X 2 AL
TRIFLEEZABFEZELVDHATOMEIN A SNz, TDEDL S KSG-504 |3 ENMIE
WP H 5T CCKICL 2N EINH T B ENBES P &L 57y 72, KSG-504
DR F71d glutaramic acid FFBF loxiglumide DD LB L THI2 & TH - /-0

FERS ISR L Tk, SHARM CCK IC &V insulin DA BE S NE 2 EAFS N TWL
3900 &SI AN ZRBIZET B CCK RREDFANIRAEI A TS,
729V RCHEVWTCCKIS & BB insulinD ik h’ CCK-AZBARIEMZETH 5 1L-364.718
&I E N AT ETY KW CCK IC & BBERDBER X CCK-A RBHENT 3 &
EZ5NTW3, —A. &£ bDinsulin B H W T CCKI3EL 3 DB EMETIL S
WEDIREHH B’ KSG-504 13 1 mg/kg DERRAILS £ V) SHEM CCKIC & +) FFR A
N2 IRI LNV EHIE L 7D, glucose S5 F %L 5 WIFERIAAFOAEE IR LANIIZIIRIE
A RIZS D57, Karlsson 5 H loxiglumide $ & U L-364.718 (Z & V) SHEM CCK FH
BRI HIEIE N2 EREL TR LA LGNS 1-364.718 1F glucose FRE &
UFERIBAZD insulin DI BE RIZE AW 7Y ) T h 58RI KSG-504 £ AU -
fERELC—HML TV,

FWTEBRSMBEREFNVICHT 2 EAEREIL2EZ A KSG-504 Rifg531 X
D caerulein FRBERETIVICH VT, AEKFIICM amylase & & U lipase fED L7
EHHIL72s D KSG-504 (Z& B caerulein FREER FHARRIE CCK-A RBEEAD
caerulein % 3 WIZWEAMICHEFR I N /- CCK DIEEBEZTEN LD EEZISN B, &
7=. 7 hD caerulein FRMERIMERMAIC KSG-504 235 L TH., BFEREIAEZI .
KSG-504 DA R bR E h /-, KSG-504 | caerulein 35 R D 7 1 — K/\y 74
BENLA-AREM CCK M- &2 2MBEABLEMGIL. BOQEEZED /D EE
A5N 3%, £7/2KSG-504 W RET. BEARDEEARNDYEFR % BRI E U 7 closed duodenal
loop (CDL) F3BEAY . BB T 3 taurocholate i EFA L TR L BEAY &
FURBMBEFEE T T IV T H 2 ethionine FRERVEF VI L THERLAEER
ERT CEPRESINTEHY (Table 10) . CCK W IMBERDRES L VERICFE < B

38

SLTWwWazeEnEz5N 3 &

Z. KSG-504 DRMEREREE L TOHEAMY R

I h’,
Table 10 Effects of KSG-504 on experimental acute pancreatitis models.
Model Species Effects
1. Caerulein-induced Rat, Dog Plasma Amylase, Lipase X\
pancreatitis Pancreatic wet weight %
Mitigation of histological changes
2. Closed duodenal loop (CDL) Rat Plasma Amylase, Lipase 3
-induced pancreatitis Pancreatic wet weight 3
Mitigation of histological changes
3. Taurocholate-induced Rat Plasma Amylase, Lipase &
pancreatitis Pancreatic wet weight & Ascitesa
Mitigation of histological changes
4. Ethionine-induced pancreatitis Mouse Elongation of the survival of mice
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F 38 KSG-504 DREER. B SUBEICX T 2 EFHDRET

=2

CCK & & U gastrin IEFRICHVTHRE © 7 % ' DOa&4 5 THOBEIEEICI L
THHEALEIBEMERB L TWVWS, $4hb. CCK-A RRMFEN LRI %
2 BEEEN Y . BEEEEETE ' L. gastrin/CCK-B RF K%
NUBEYMETE 2§32, 5101, ThSHEEDREICT 3 CCK DS
bW/E SN THY . BAREFROKRE " CABMBERE ' (X T % CCK-A BRI
MBEORRKICAL 5 CIEIEEEB IS T 5 gastrin / CCK-B SBAIEIMES DR
ISRAPRBREIENTW3, 2 2 THEIMLTIE. 1) BR. 2) B. 3) BEICH TS CCK-8
$ B\ d pentagastrin DIEAICXE T 5 KSG-504 DREERFTL. I 55D CCK D
RMEHNEZASNBHEEICHTIABREL L TORAREMEERL 7,

ERMAE SV HE

1. EERENM

ICRRIEM Y M 2 (25 - 40 g). Wistar RIUEMZ v b (156 - 178 g). Hartley RMEME £V
Eov b (300-510g). BAAEEHM IY X (23-3.7kg)b SUMEMR (23 -3.2kg)
EFEBRICAW,

2. {ERE
L-364.718. proglumide & & U benzotript (3% v £ 1 F&IZTEK L 72, pentagastrin

(X7 F KBR) | cimetidine & & U'HRE (Sigma) &AW,

3. EBRAE
3-1) ERRICRIZTHE
1)in vitro E)LE v MRERIZEKRD CCK-8 FRINMEICRIZ T R2E

40

MAOBESE-ELEY FEYBREBEL. HEFAHRICKE 10mm. & 2mm D
mASKIRIZEREMERL 12 2RIIEMH R (95% 0 ,+5% CO ,) E@R L7 37CD
Krebs SR A E M L2 1omI DY T X BRI 1gDEREHITTRELZ, 10° M
DCCK-8 % | B CITBAISHEINML T, —EDIHEN [ S5 N =D B IFEERE & CCK-8
AD S FANCALE URVEB ERET L 7oy BELLHEBROTILBERM M 272
—H%— (SB-IT. BERKXE) 2N LAREFEEZF 20777 (Rectigraph 8S. =5%) (238
$2L 75

2) MREFTEILE Y MEROD CCK-8 FRINMEICRIZTRE

FILE Y b & urethane (0.75 ghkg) $ LU chloralose (30 mgkg) DE TIEFIC & V) Fk
L. RESSUABMRICHZ 2 — L ERBL 1o, RESEEHRYIF L. BBREENIC/FL
R F21—7 (No6. EEX. RIR) &AL THREL, Fa—TORMRICIE=
FEEEBEL. TO—IRICIBA T2 —U3 K7 (SS-1215. 7 h—. RR) %,
BIRICIEE M Z > X7 2 —%— (P23XL. Gould. USA) %#&E& L 7z, BBRAICIE 37C
(CHB U 7-FIBRVRIEARE 0.06 mI/min DFR THFEAL 75 15 D8IC 30 ng/kg D
CCK-8 2FkH =1 —L L WEEL. —EDNMENB SN 7=D B, KSG-504 & CCK-8
BED I DRICEHRD =1 - L LRSS L TERERE L 7-, BRAEOZEILILE b S

CAF A —HENILNCEEXAIOTTTICEEEL -,

3) BREXT 1 XRER D CCK-8 SFRUNMEIC RIT T %

1 X % pentobarbital (30 mgkg) DFEFARAESICE VREL. [E S LK U AERERARIC
HZa—LEREL:, B2 EFTRALAOE BREBIC/IFLERAGF 1 -7 (No
6) EREL. 37COLEIEMRIBA%E 0.2 mUmin DR THFIFAL 2, 30 FEIC 0.1
Hghkg D CCK-8 Rk HA=Z2—L SWEE L. —EDIEHIBSN-DBE, HERE %
CCK-8 5D 1 BRICERD Z 21— L & WIR5 L TER &R L - BRAEDOELIL
ErZRTFa—H—aNIAREBEZFOOTF7IC8EEFL =
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4) BETY XD CCK-8 & S UPEFRBRALEEEFBICRIZTE

ARBRICE VW TFHERBLD - DRARIRT S S UEMHEEER L 2o YT X %7
BRI R, KL -Db. PERFFHAE BBRAETHLEE) 2RBT 2725 CCK-8
DWIEIREA/E L, —ERSICEVWT IR EER L TEELHBRL. BREHELY
Lo 2B ICRAREEEZKOBERABAEE L (UTHEAEERT) . 6. BR
BADEEIL | mgAIED-OAERTIATEEZDODODEREMNICEIEE L. B
RHFHEDIEIZE LTHUL T,
4-a. CCK A3 HER

CCK-8 DHE-—RICBEFRER 378, CCK-80.01 - 1 uglkg ER TS L. 159%(IC
BRAZFRITEL, &5(C1F. CCK-8 1 ughg A X TIHREL T, 5- 30 0ERDIAETESR
AIE LR ETIEAERE Lo, MBREICIE 12BSA 2 ECHBENRIBAREETHRE L -
KSG-504 DFEMNHImEAR T 3. BFMRARS | #RICCCK-8 | ughkg R THRS L 1SS
Ba®ICEAEZAEL 7,
4-b. SREFREHER

SRERIMIC SHPARAEAEEERB -, £ 5 - 302N ERIPEREB K |
mg/body £S5 LT, ISHRICAAZELZRTE L /-5 RIZ20%585F &% 1 ml/body 2
A5 LDb 5~30 HEEFICERFHEDEL 2 8RR L /-, MHBRBHCIIEREKI
mibody £ OS5 L1, £ - BUBMERE (ERR) £RUERBKESOZEL LR
KRET U 7oo KSG-504 DEMFHEICE L TIE . HERERBMARS | D& IC20%50F K% |
ml/body OS5 L. ZD 159 %EICBAEERTEL 7=,

S) in vitro 7 % ¥ ARERMEED CCK-8 FRUMEICRITTRE

MBS €204 X & WRERMEE (MIEERREAR) & ILUEEREOHEY
ICRE- TR L. MEHARICSE 8 mm. b 2mm. Til3mm DEFKIER £ ER
Lo BREMH R EBTL 72 37C D Krebs BERAEARISH AL 1I0MID YT X
AERIZ0.5g DAEFTED T THBEL, 10°° M D CCK-8 ZHEARITHINMNL—TEDEE
PieonizMOb, KSG-504 % RIEMITFM LB EARET L 70

3-2) BICRIZTRE
) BREETZ v DO CCK-8ERBHHEEERERICRIZTRE

AHERICARIT 2 RERET S L UKSG-504 DEMEHME £ T o720 T v b & 16REREER
BEISICAREHER KL TERICHUZ, CCKENEBREXRET 3720, 7
3-100 ugkg DCCK-8 E X TG L. ZTD5HEICEKEK20 mig £EO8F/ L 1=,
BEI09®ICTy FEERL. BPI. WMPFIERERXEBEEMEHL (EEEAMEL. B
NBEMEREEBRICBENEL T. TN5DELPSBRBMEL KRS, BHEHEDEIZE
b7es

RIC CCK-830 pg/kg & R T#5% . ZEK20m/kg OB/ L. 5-20 20BN BEHE
AR TL # ERER L /-,

KSG-504 DEEFHARAIEE 1 HEICCCK-830 ug/kg E R TIHRE L. ZTD 10 9&RICEHF
HEEERITE L 7=,

2) FREET 7 v MO pentagastrin FRBBYBICRIZTER

16 BEfE4 R L= Z v b & urethane BRE: (1.2 gkg sc.) L. KERERARICHZ 21— L %
BALT-REZ EhYIRALATBERICMA WML BAREREL-DBEICBRICH
Za-LEBALE, BHPIRERKLADBBARICITCICIMEL 22 ml DEEME
18R % EAL -, pentagastrin & 300 pghkg R THELA-DE, 30 2BICBEARIICHEAL
HZa—LEWBREHFRDMLU.00IN KEIEF MYV LBRERAVWTREAET 25L&
V) BERD ML E TRITE L 725 KSG-504 13 pentagastrin #8501 SANICERA =21 —L &)

5 . cimetidine & pentagastrin ¥ 5 M 30 SATIC T ZEBARICIKS L 7o,

3-3) BEICRIZTE

1) in vitro TV E v MEIBBIZARD CCK-8 FRIMEIC RIT TR
MOBFEELAZELEY bEYEABERE L. MEFARICKSE 20 mm OIFEKRE(E

BT BRIEMH R EET L 30C O Krebs FBERE DL 10mI DT T X 48

RICT gDEFTEDP T THBELA, 1070° MDCCK-8 %30 9T &IHERISHRML T,

—TEDIFEI B SN 1-D B KSG-504 % CCK-8KMD 5 DRICANE U HARETL =6




|

2) BT Y ¥+ 4886 JULBEHICRIZ TR

16 ABFE#BE L 7= % X % urethane FREX (1.2 g/kgs.c) L. REH LU ARREARICH =
21— LEEBALE, BHEEDYFMAL. T2EBS S ULRBICNAL—2&8BA L, N
IW—RITIEITCICHLB L -2 BKEARED S-10cmH ,0 ICHEDEIFAL A, 0.1
pg/kg M CCK-8 Z&MkH =1 —L LWESEL. —EDORHWHIESN/A-DE. KSG-504
% CCK-8#5D | 9aillfkNES LIEBERET Lo NL—CAREDEIEIIE S

SATFa—Y—ENILANCEEZFIOOT T IR -,

4. #EtALIE
AIEMEISTIE + IRERETRL L, SHETORBEDRE Dunnet DZEHLE

BREZL . 2HBIORT X Student D t-test EZTNEFNHWNTIT o720 £1-BKREH 5%

LTDHREEBRTHD EHEL 72,

ERIER

I ERICRITTRR
1) in vitro BV E v FBERIZERD CCK-8 FRUNMEIC RIT T &

BILEY FOBEBREAKIC RARMEETHS 10 ° M O CCK-8 2BHT S &
1.4+02¢g (n=11)DUHEH G S5 N 7=, papaverine & & U verapamil 132 FEKIFAVIC CCK-
8 12 & BUNHE = HDF L 7= ', atropine & & U hexamethonium ]S ZBE RIZ S L H 5
7= (Fig. 26)o % 7=. benzotript & U proglumide (Table 2) |3 CCK-8 (Z & % IXHEIC 1T
EAERRBRERIZESE N o7 (Fig. 27) o L-364718. lorglumide. loxiglumide & &
KSG-504 13 CCK-8 (Z & DUNHE BBk HIFIL. ZD IC . JEIEZ N Fh 26X

1078 M. 3.8X10°7 M. 25XI0 MB LU 1.9XI0 S MTHh -7

2) MEATFEILE Y FEERCCK-8 BFRIMGBICRIT T /&
FREE T EILE Y MICCK-8 28RS T35 & | ngkg &Y BEXRFNAINGE,IE

U 30 ng/kg TERAUNME (23.8109cmH ,0,n=12) H1ES N7, KSG-504 (X 0.1 mg/kg
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& V) FHERTFAVC CCK-8 30 ng/kg 12 & BUNEE % 141 L 3 mg/kg DEFIRAIZE T 93.4 %

DI ER L 7%= (Fig. 28) o KSG-504 D ED , ,f#i1E 0.23 mg/kg T&H > 7-

R e T
Rﬁ

S

Gallbladder contraction ( % of control )

",
> -
&

Concentration of the drugs (-l.og M)
Fig. 26
Effects of atropine (O), hexamethonium (@). papaverine ([_]) and verapamil (l) on the contractile response
to 1078 M CCK-8 in isolated gallbladder from guinea pigs. Drugs were added to the bath 5 min before adding

CCK-8. Each point indicates the mean®S E. of § experiments.

g §'\§

Y

0 r T T T
8 7 6 S 4

Concentration of the drugs ( -1,og M)

Gallbladder contraction ( % of control )
Q

Fig. 27
Effects ofbenzotript (O), L-364,718 (@), proglumide (L), lorglumide (M), loxiglumide () and KSG-504
(&) on the contractile response to 10~ M CCK-8 in the isolated gallbladder from guineapigs. Drugs were

added to the bath S min before adding CCK-8. Each point indicates the mean®S.E. of 5 experiments.
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100
j

Gallbladder contraction ( % of control )

0- r T T T 1
0.03 0.1 0.3 1 &)

Dose of KSG-504 ( mg/kg, i.v.)
Fig. 28
Effects of KSG-504 on gallbladder contraction induced by intravenous injection of CCK-8 at a dose of 30
ng/kg in anesthetized guinea pigs. KSG-504 was administered intravenously 1 min before the CCK-8
injection. Each point was calculated as a percentage of the contraction in the control group, and indicates the

mean £ S.E. of 8 guinea pigs

100 A

50 4

Gallbladder contraction ( % of control )

0.1 0.‘3 l 3 l‘()
Dose of the drugs ( mg/kg, i.v.)
Fig. 29
Effects of KSG-504 (O) and loxiglumide (@) on gallbladder contraction induced by intravenous injection of
CCK-8 at a dose of 0.1 pg/kg in anesthetized dogs. Drugs were intravenously injected I min before CCK-
8 injection. Eachpoint was calculated as a percentage of the gallbladder contractionin the control group, and

indicates the mean = S.E. of 5-6 dogs.
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3) BT 1 XRBER CCK-8 FRIMBICRIT T8
1 XBBRAMEIE CCK-80.1 ugkg DERAHFESICEN 99+ 13 cmH, 0N 5219 +

1.6 cmH , 0 LR L 72, KSG-504 & & Wloxiglumide & CCK-8 (2 & 3 UNHE & B &3
BUCHIBIL . ZDEDMEIEZN TN 084KV 1.16 mg/kg TH -7 (Fig. 29)

4) REBTYIXDCCK-8 &LV IPRFRBRBFLAEMEEFRICRIZTHE
4-a. CCK-8 B R B2

CCK-8 ET#5 15 %D EISHEKFINED L. | ug/kg THREFD 16%(1K
T U7 (Fig. 30-A) o RKRIBAHED CCK-8 1 ug/kg £ KT 5 L TRRAZDEIL 2
BFROICRITE L 7248 R, S ARICH WV TEBLICHBED 172 THY . 15 9RICIE8%% TR
TL. RIBEELE S, 30DRICIE 1SDEE)PREIML T/ (Fig. 30-B) o LIED
fERD 5 KSG-504 DELEFMIE CCK-8 | pg/kg ETIRED 159%IC1T- 7,

KSG-504 D#MRkAE S 13 3 mgkg & WAEICKTFL TCCK-8 (CK 2D %D
F L. S0mg/kg TIIIFIZT2MEIEEL = (Fig.31) o ED s fEIZ 13.3 mg/kg TH > 70

b 30
o 204 w
z E 207
z z
- v
¥ z
@ =
£ 104 £2 10 4
0 - - 0-
Control  0.01 0.1 1
CCK-8 (ug/kg, s.c. ) Time after CCK-8 administration ( min )

Fig. 30
Effects of CCK-8 on gallbladder emptying in conscious mice. A; CCK-8 (0.01-1 x g/kg) was administered
subcutaneously 15 min before the gallbladder isolation. B; CCK-8 at a dose of I pg/kg was administered

subcutaneously 0-30 min before the gallbladderisolation. Each column indicates the mean+ S.E. of 5-8 mice

**: significantly different from control (A) or 0 min (B) at P<0.01.
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30 - P<0.01
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z
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Normal Control 3 10 30 S0

KSG-504 (mg/kg, i.v.)
Fig. 31
Effects of KSG-504 on gallbladder emptying induced by subcutaneous injection of CCK-8 at a dose of 1
ng/kg in conscious mice. KSG-504 was administered intravenously 1 min beforethe CCK-8 injection. Each

column indicates the mean = S.E. of 9-10 mice. **; significantly different from control at P<0.01.

4-b. GREFRAR

FEKE-IBBREOHEREZO/S L T IS PERICERFHELEEL -HER
X 32-ACR UL REKOADOBORESICE>THHEABRI DT P AN SBED L 1,
IRERILIRE KT L - ERFFHAE DR EFAE T L 20208 15 DB & (344 BR
BD21%IBT U 20250 A ERO/S LA-DOEDEAEIRS. 15. 30 5&ICH W
TENEFNMBED 53%. 13%. 15%IABT L. 15 FLBICEVWTHERRKBDHERSD 5
n7- (Fig.32-B) o 2DZ &N 520%F % | ml/body BOE L T, 15 9EICEMDT
%17 -7

KSG-504 13 3 mghkg &) AEKFAICIEARMBRFLAEBEEREMEIL. 50
mg/kg T IZIZZLIZHFI L 7= (Fig. 33) o ED ¢ fEI$9.6 mg/kg TH > 76
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A. B
’ O o
B 209% e voix

30 - a lr
204 20
of oL
E E
o &
K z
2 s
2] =
) &

104 10 4

*%
*% *¥
*x% *%
uJ 0 J et
Normal Control § 10 20 30 § min 15 min 30 min
Egg volk ( % ) Time after treatment
Fig. 32

Effects ofegg yolk suspension on gallbladder emptying in conscious mice. A: Egg yolk suspension (5-30%)
at a volume of 1 ml/body was administered orally 15 min before the gallbladder isolation. B: Distilled water
or a 20% egg yolk suspension (1 ml/body) was administered orally 5-30 min before the gallbladderisolation.

Each column indicates the mean + S.E. of 7-10 mice. * and **; significantly different from control (A) or

H , O (B) at P<0.05 and P<0.01, respectively.

30 -

P<0.01
o
—
_ 204
oL
E
g
E)
H
—
= 0
04
Normal Control 3 10 30 S0

KSG-504 (mg/kg, i.v.)

Fig. 33

Effects of KSG-504 on gallbladder emptying induced by oral administration of a 20% egg yolk suspension (1
ml/body) in conscious mice. KSG-504 was injected intravenously | min before the egg yolk administration.

Each column indicates the meant S.E. of 8-10 mice. **: significantly different from control at P<0.01.
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5) in vitro 7 ¥ ¥ BB RMEHEARD CCK-8 FRIFEIC KT T RE

Y4 X DOREHBERHEBIERICRARARETHS 107°° M D CCK-8 ZEAHT S &
BIBEHDLERS SUIREOEAN R S 300U EEFK L 7, (Fig.34) o 2D CCK-8
(2 & BIEEINHEIC A L T KSG-504 % RIEHTFMT 3 & 10 ° M &) IXKEHIHITER »
L. 1070° MTRIEZE2LEAMFID» A5 N1,

1 min
()
1g ‘“““
A
CCK-8
1g
A [ ] [ [} [ ]
CCK-8 7 6 5 4 (-Log M)
Fig. 34

Representative recordings of the contractile response to 10~ 8 M CCK-8 in the terminal cavity of the bile

duct from rabbit. The lower trace shows the effects of KSG-504 (1077 -10~* M) on the CCK-8 response

2. BICRIZBT R
1) BEBT oy MCK-SFRBHHEELEERICRIZTE
CCK-8 & 2 BHEHEEEIEMFRADARETFER & Fig. 35 /R L 7co CCK-83-100 u g/kg
AETHRE5L TS HHICEEK20 mikg #BOBFL. TN 10 FERDOEATHE %Al
FE L7,
MBEOBABTEIL1.758 £0.126 ¢ TH - =h. CCK-8 D5 & V) HEKTFN
(ZHANL . 10 ug/kg. 100 pg/kg TIEZENFN 3.052+0.144, 3.947£0.105g T > 7
RIZ CCK-8 30 ughg LB Z v b SUMBZ v MIFREBEKEER L TEMNICEAR
MERTE L7, MBEICH I Z2BEANRE BB L, — A, CCK-8 58 bR
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BRISED LD DODOMEBEFICLEE L TRES »ICHEEILBIEL TH Y . 5. 10, 20 %D
BREMEIMBEOZNFN 179, 257, 240%TH -7, LILEDERH S CCK-8 30
nghg 235 L THBHEEDENRATH IARBKERT 10 PERICEDHEETOI &
t [/fCo

3 saline
Bl coks 30 ke, s

*%

*%
*%

Gastric content (g )

Gastric content (g )

Control _ 3 10 30 1(4) 5 10 20
CCK-8 (pug/kg,s.c.)

Time after treatment ( min )

Fig. 35

Effects of CCK-8 on gastric emptying in conscious rats. A: CCK-8 (3-100 ug/kg) was injected
subcutaneously 5 min before the oral alministration of distilled water, and the stomachwas isolated 10 min
later. B; Saline or CCK-8 at a dose of 30 pg/kg was injected subcutaneously S min before the oral
administration of the distilled water, and the stomach was isolated S-20 min later. Each column indicates the

mean + S .E. of 5-6 rats. **; significantly different from control (A)or saline (B)at P<0.01

KSG-504 130.3 mg/kg a3k S & ) HE ICIKTFE L TCCK-81C & 2 ENBMBEE # )
#lL. ED ¢ (fB133.78 mgkg TH o7 (Fig. 36) o L LAED D30 mekg lCHNTH
T2 LHIFIIEED SN THRAMBIRIL 64.0%2TH - 7=,
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KSG-504 ( mg/kg, i.v.)

Fig. 36
Effects of KSG-504 on the delay of gastric emptying induced by subcutaneous injection of CCK-8 at adose
of 30 ug/kg in conscious rats. KSG-504 was administered intravenously 1 min before CCK-8 injection. Each

column indicates the mean + S.E. of 8-9 rats. **; significantly different from control at P<0.01.

2) REAT Z v bR ZHI MY D FREBYBICRIT TR

pentagastrin 300 ug/kg DR TIRGIC &L 5 BB M2 0.5 -1 BEEICRAK EH Y309 +
4.9 HEqAOmin (23& L 72(n=8), < ® pentagastrin &8 BB 5 ik (2% L KSG-504 (3 - 30
mg/kg) DERARS IS EE RIZE EH -7 (Fig. 37) o —A. cimetidine 30mg/kg

D+IEBARS TIE. BREBIBIFEIN R S h i,

3. BEICRIZTE
1) in vitro BV E v MAIBBIEARD CCK-8 FRINMEICRIZTRE

ELEY POBERBRIZARIZ10 ® M D CCK-8 #BAT 3 &£ 2.54310.17 g (n=6)DIX
RED' e 5 N7-y KSG-504 1 CCK-8 IC & B UNHE & =B AKTZRIICHIFIL 2 D IC 5, fE 13

3.0X107° M T& -7 (Fig. 38) »
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Fig. 37

Effects of KSG-504 andcimetidine on gastric acid output induced by subcutaneous injection of pentagastrin
at a dose of 300 pg/kg in anesthetizedrats. Saline(Q), or 3 (@), 10(3) or 30 (M) mg/kg of KSG-504 was
administered intravenously | min before the pentagastrin injection. Cimetidine (A) at a dose of 30 mg/kg was

administered intraduodenally 30 min before the pentagastrin injection. Each point indicates the mean + S .E

of 6-8 rats. **; significantly different from saline at P<0.01.
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Fig. 38

Eftects of KSG-504 on contractile response to 10™% M CCK-8 in the isolated ileum from guinea pigs. The

preparation was treated with KSG-504 5 min before the application of CCK-8. Each point indicates the mean

* S.E. of 6 experiments.
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FREAT 4 %10 CCK-8 £ APARAMICIRS 2 £ 0.01 pgke &) —aMn+EBAL
HELURERNEO LN A 5N 0.1 ugkg T—EL FIREE P18 S N 7= (Fig. 39) o KSG-504
I3 1 meke &Y FBMKIFHIIC CCK-8 0.1 pghg lc & 3+ 388 & YRR DUNHE & 4]

4L, 10 mg/kg PS5 T 100%DHNH &R U 720

Duodenum 1 min

(=
20
cm H20 JL J\ —JL \
: A e e ® A ® A )
Saline 0.3 1 3 10 (mg/kgi.v.)
Jejunum
20 ’w
cm H20 L
=- =
. e a ® A o a ® 4 ® a
1 0.3 1 3 10 (mg/kgi.v.)
Saline 5
a ; CCK-8 (0.1 ng/kg i.v. )
Fig. 39

Representative recordings of the effects of KSG-504 on duodenum and jejunum contraction induced by

intravenous injection of CCK-8 at a dose of 0.1 pg/kg in anesthetized rabbits. The dose of KSG-504 (0.3-

10 mg/kg, i.v.) is shown in the figure.

EE

WS E L E v hBBEEO CCK-8 FFRUNMEICAT L atropine # & U hexamethonium (318 5
SR A BT E T, CCK I & BINEH ERTBRHICHFAT 5 CCK RBHREN LELBZ
¥ AR A N f-, CCK S & BURMEIE CCK 77 DRBIRICHES LD B, HRAAA D Ca

FANEMLE NFEREIN B, T & HBIRANDCa FA K MG B papaverine H &
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U verapamil (IC& V) CCK FREPMEHI MBI I N2, T CCK FRIVMBICXW T 35842 D
CCK-A RBEMFIEMBEDONNIL L-364718 > lorglumide > KSG-504 > loxiglumide DIET
HY. FRTRLEZY MEREDR— bAD' P .CCK-R IEE A BR T 2NIBER
CTHoto DN N5 CCK-ARBRBMEIC L 2IRBIEMNFIERIL CCK-A RE
RIS DHEEIAMITIKIT T 2 Z E VR E N-o—F . benzotript & & W proglumide
DEAIZ 107" M ETAML THEBENT. I S5LEMD CCK-A BRIAKIENIER
IS EFRET U 7-1th CCK-A RBAIBIMBICLENGGV ENBASh EL 5, &7 KSG-
504 D CCK-8 FFRUMEICH T B 1C; fE (1.9X10°° M) Z.FBIHTRLABHEHS v b
PEAREHMRRE 5 D CCK-8 FRT7 I 7 —¥MEICX T 5 KSG-504 DIFMIEAD IC ,  1&
(1.9X107°% M) £¥F L <. KSG-504 130 K UBBRD CCK DIEMICE L WHFIER %
BT32EPHOrEL o1,

KSG-504 13 in vivo ICHE W T H CCK-8FFETILE Y bH KU1 XPERINHNE & ZBFICHD
FLo 1 XBRICKHT EDH (ED,;0.84 mgkg) (&, 5 2B THRE L 7= 1 RS S
WX T B%H (ED6,;0.98 mg/kg) EIFIEHE L L. invivo ICHEWVWTH KSG-504 »iESH
JUBRBICH ULAEDFRERTIENPHASHEL 57z, & 7. KSG-504 DREFIC3T
T 2L loxiglumide D 1.3 - 1.4 8T dh - 7=,

SOICREBEMDOIEREEEICNT 2 KSG-504 DIEBEASZ/-H. v I XEMAWTHE
RHFHEEDFHERIC DOV TARET 2975 720 CCK-8 1Z & Y BRRMAR/T £ 13 F BKTFAVIT IR
DU I uglkg ETHRED 1SHETRZEBFTIHAZEMBED 10212ETH - 7=, 30
FEICHEVTIERABTEECCEML . BEE LTI CCK-8 DERANTBEREL.
BEADBEENRI 272 EPEASND RICMEERONS L TERBHHEITES
BERN L, REKDFSICL - THRBRIEFAEOEE RN EBD S i, BEEY
REM CCK 2N L THENADBERIBTZ2ZEPMONTEY . BEEEECERRZKDO+
ZHEBARAICLZ DD LW SBEOROKRSIC LY IBRRAT B ILREICK
BFLTHRD L. 20250 E %5 15 DB TIECCK-8 | ug/kg 5 EREETH - 1=, IR
PREEMFIME U TAEMCCK 258 L. BRNMEEELEL-bDOERDND

KSG-504 I3AERBRICSEVWT. AEBICETFL-BERIHENSEIERERL, L
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AT ﬂ‘ e

Lan s, RABRTIE S N/ KSG-504 D IC 5 fBEIE 10 mg/kgBIETHY . EILEY b,
1 XUZH D CCK-8 FFREBIEISIER ICLEXTHBS »ICEL 272, YT AT I
O in vivo BARINMEHRRICHENTI0BUED CCK-8 25 L TWVWB Z ENRREE X
S5N5H. FMIL S SICKRFDUVENH S 5, ARARICHWT CCK-8 HSLVIIHIC &
37 ZAERPEEEREER % KSG-504 PIZEE LVEETHIHILAZZ &LV,
KSG-504 IS IBRIRIAIC & > TREMICHEEE S h /- CCK ORERINFEER HIFILES
ZENREINT,

Y XERE RO B RMRENMEIE CCK-8 DARMCEWAEL L, 7Y ¥
ERMEISHBBFCEEE & EHRIKHEBEEZRL. VWHW30ddiFFEHRAL T
W3, Oddi B IZREAHEMICE VW TEBLKZEIEES D THY . 0ddi DR
HLUCIRIRHES ICE WY+ ZHEBICHIM S h 5, CCK DIERICRIL TIE. CCK 7
FO7THS caerulein (K WEEHENLE Y MEERHEEDINFEN ZRICEES NS Z
EPT BEWin vivo 1 XREAFEME N EIMA S S - CCK IC& W HIFIZh 22 &°°
£V OdiFhEBEEET 2 &V IFH & 1 X Oddi BBENEMRANICIFKI%S & h 72 CCK
WCEWETLAZE? &) Oddi BHEBHEIHTZEVIRIFEL . RAEICE-TL
5, SAEOMET Y X¥BEERMEIBEAVHERINBEOREIFI TSI ONTH %, &
DL H FRRERMERIC & 1T 5 CCK-8 DIEAICH L KSG-504 n iR AKRTFAY 4 HIHI
BERLEZZELY . BERMEICEVWTHEBERME. CCK OEBICHEMT S &
PEES PICE N,

BOBEESIE CCK ICELWIMFITNBZZEPRSNTEY 'Y | ZOEAIE CCK-A
RFEERENTHEEAOSNTVS, SAIT Y MIBWVWT. CCKIWHEKRBFNICEARR
MOBERNNDHILEES €52 & ML 2o KSG-504 DRBRARIIRSICEY . B
RAE I AEEFASHED L.CCK-8 I & 2 BHEHADRIE IS § 2 BRI B 5 h
2o LD LEDS30meghkg ICHEVWTHEBHLYBEARTERZ . RAIEIEIL 64.0%
ICEEE 27, BICIECCK-ARBRDH % 5 gastrin/CCK-B RBAENPFEL THY).
CCK-8IC & 2 BHEHEEEMEEAIC 13 —EBgastrin /CCK-BRBEAKRNIEESE L T3 rb LN
B FMIETRETH D, TDCCK-BICELD Ty b BEHEED BRI # KSG-504 »* A
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EERFNICRAA%ETHIHIL72F &Y. KSG-504 I3BICH 1D CCK-ARBERENL
ERISICOIEMEREB T 3ENPBESDICE o 7

"2°.CCK-8 #EEERICH L T, KSG-504 O CCK-A BEMEAN ORIRMD gastrin /
CCK-B BMRICEEAN 1000 fBLUESWZ E&2FE 1 BBICH VW TIRE L 72, pentagastrin C
FWIREIN-T Y FBESMWICH L. cimetidine #E2iHI 2R LA-DIZR L KSG-
S04 WE KB ERIIS LD o2 E LY KSG-504 1F in vivo (2T gastrin /
CCK-BEBERENTIRICICRBERIIES LW ENRAS P &L 5 70

KSG-504 13 in vitro £/LE v FEIRE CCK-8FFUNMEIZ N L T HAERRE#AR & £ U
FERIEARICE TR EREIZIBEF LVIIR (IC . ,=3.0X10 * M) E7RL 7%, E 7 in vivo
BEICHWTH KSG-504 D CCK BMIEBIERE N/,

LIE. KSG-504 I3RER. BHLUVUBEICHVTHEAM S L UAREAM CCK (Z & V) Ei2
SNBRIGICH L. CCK-ARBREN L TEBLGHEMIEBERTH . gastrin/CCK-B &
BEENTAORGICETEERIIEABEVWIENAOP EL o, ThESDIER LY
KSG-504 I3REREBPEBEMBERE S ENBEE. BEXRMEI. B LUBEBRBEIC
FWVWT. CCK-ARBERENLTCCKPEE L TVWBEEZ SN TVWAHEREBDBREL
BV OBEEREINB,
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EAS ARCHEESLAECCKICENELD chiE fEFR LS 23§ B KSG-504 DIERA DAREY
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CCK |3 bR IR IZ 5V T HEC gastrin / CCK-B RBEREN LeaRmEMEE LT
W ER'Y 10 20 2 22 2 FIRTRARTINTLS (Fig. 2) o fthA. KBS
W A7 COK IC kv §8R3° 0 . BEERERS' . $8°° . SERMES ) K EDFR
RAERANSZEHMEIN TSN, ZORMIES SN CCK IC& BERNE
R & URIED E DL CCK SRIEFENT ORI NT VAL, ZZTHAWT
4. COK-8 EMIEIC L WAET DI N SPIEMEMICT 5 CCK-A BRFFBIME KSG-
504 XMIBEDER &R L. RBICHS SN/ CCK IS ERINSPRERANE
NR2EEENLTELZDDEER L,

ERAE

1. XBREY |
KR%mH77XQ4369\Wmm%mﬁivFUM-Q8QB$UE$Eé§mﬁ

Y X(.6-32kg)EHV,

2. [EHEY
thiopental (FDSZE, KFR) . chlorpromazine (EERFE, Kf) & &L U aminopyrine

(Aldrich. USA) #ZEERICHW 7,

3. ERAE
1) &4 X Mg S & OREFRRA KSG-504 REDRIE
4 £ % urethane (1.2 ghg)DETREICE W ARE L. ARBRBMKICH =2~ A
L 7o KSG-504 10 mgkg # B&fk& WIS LD BIC, BN ARREIR D — 2 — L
& V) heparin #%11 U %25 KSG-504 #%5 30 HHBICEEBHBARCE 1 BHORIC27 T —

SO (FILE R &#F LKEEREH 1 m KM L 720 F 72 KSG-504 0.5 mg kg "min’'
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T HAAR K V) 2 BFEIEETE A LTRSS heparin 3207 3 & & 610, R5R904 2 B3RS
RICHRFBRR 2RI L 2o MK I 3.000 rpm T 10 HRBED (KR-600P: 2 4£ %) LT
ReS, RS SUMEROSMIIC0. I NIEEE I mI EMALEDSE diethylether 5 ml
THBE U 726 3,000 rpm TS ARBROHBE L DB, cther BERDAK I ml TS L. =2
RAMTBRERE L7120 REME 300 4 | OSFREIOT RT 5T 4 — (HPLO)
REBEEICERSERTERRBE L, HPLC IR LC800 (BAAKIE. NTF) %.
A7 Ll Inertsil ODS-2 (GLY A I > 2, BR) £AV. 232 nm ORAEEREL T
EE %175 7%, BEEIL acetonitrile /phosphate buffer (pH3.0)  (45:55 wv) . FoF 2 |
ml/min, H 7 LBEILSS CE L7,

2) NV XADBREHBICRIZ T L

BREHBICIFRE (Animex A0, BRRMEAT, TH) #AL. I B4EDvI 2%
TIRAF Y 7= 30X20X12cm)IC AN, AnZEHS L IR 6IREIN S 1-D5
ICHRERR 2155 L. BREHE £ ERMITAIE L 7, KSG-504 H U < 12 chlorpromazine
TRFRAIES . CCK-8 E ETHE . LU CCK-8 & KSG-504 5 AL TER AT 7,
HEFRI2 KSG-504 % CCK-8 D | RIS L TR L7

3) ¥ RUZH T B thiopental BREERIC R IT 4 2%

¥ 7 X thiopental 35 mg/kg & BARAIES L. EERFDEEEIBIE S L TERODE
FeBFfa) (S T BIEA £ AR5T L 25 & HEERIL thiopental 335 1 AB1IC KSG-504 b L < 12
chlorpromazine % 3k I#% 5. thiopental 35 5 HHIIC CCK-8 # ETH/E . L0
KSG-504 #5%5 | 312 CCK-8 £ALE L 7 D 5 H#I(C thiopental %385 L T1T - 7-

4) ¥ A&\ HEEEE writhing (SR IT T 528

NI RIS0.6% viv BFREE 10 mikg BERRAIES L. 2D S A% &V 15 HREID writhing
B ERITE U720 & SRERISEFBRIZS | HA1IC KSG-504 B U < I3 aminopyrine % 528k
5. EFBIR5 S DA CCK-8 £ TS5 . L UKSG-504385 | H1%12 CCK-8 % 4L
BLEDSHEICEHBREIRS L TIT- -,
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5) 7v POBREICRIZTRE

Sy MZ 10:00~18:00 O, Z#fEAR # BRICEBNI €. TR BRELT 4
ARGAE LAY . SsBBRICT v b&ERIS— IS L. TR 10 B5ICK) 12 g DIRERF
55 2 30 PRBDBRESHATEL 72, & BRI KSG-504 £ #3RAIE L 2D 1 &K
WARIE, CCK-8 EETH/ELZD 10 9L YRIE. LUV CCK-8 ETHRS | AR

KSG-504 2355 L Ti1-> 7=

4. $EHALIE
BIEEIETME + IBHRETRL -, BBRRTOAEBZEDRTEIL Dunnet DB E L

BERELEE 2 HERDORTEIL Student D r-test FZ N EFNBHWTITo 720 X -BREHN 5%
LUTDIZE BB THD EHTEL -

ESIE S

I VY X¥MFE S & CREERERA KSG-504 =&

FREL T 7 4 (2 KSG-504 10 mgkg &&3ARAIRE L7- 5 pEDOMEFIRAE L 84.5 +
14.4 pgiml. % 7-30 2113 26.2 + 9.9 ug/ml TH - 7= (Fig. 40-A)o —F. KSG-504 0.5
mg kg min' & ABARAUCHEEEEA L7230 P EDMBFIREIL 592 £7.4 pgnl TH Y |
1203 % T—E L MEFRENR N7 (Fig. 40-B)o LA L & D5 KSG-504 10 mg/kg
1530 %5 £ U0.5 mg kg 'min ' HFESE AR 120 2EOMERBPOREIIVT N
HARHBERSAR (50 ng/ml) LT TH -7,
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Fig. 40
Plasma (O) and cerebrospinal fluid (@) concentrations of KSG-504 in anesthetized rabbits. A: 10 mg/kg of

KSG-504 was injected intravenously. B: 0.5 mg kg' min' of KSG-504 was infused intravenously for 120

min.

2 XIADEREHBICRIZTEE
1) KSG-504 B ¥k {E M

NUADBREHE £ Animex A THET 3 & . BEHREBE & bICRIEH PN -G
BIL 7=, FIBMBIERE 10 mlkg BMRAIES L - HBED 0 HRIDH Y > F KIS
T—UICEHMES € TH VMBS 1897 +223 (Fig.41-A) THo10, r—JICBHEE ¢
15813 424 £127  (Fig. 41-B) DB p o1, BMEDBEIZL 2D S F . KSG-504 1.
3. 10 BLU30 mghg DERAIRS 12 EBRBECS BB 4 BT Bhote —H.
chlorpromazine O | mghkg DBMRARE TIRIv I X8 — SICBHE £ T BEWEEIRE
ELEBEDHY IS %60 HEICH- VBB S h 1,
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Fig. 43
Effects of KSG-504 on the decrease of the spontaneous motility of mice induced by 100 ug/kg of CCK-8. The
rup was admimistersd 1 mice not acclimated 1o the test cage. O. Saline; @, CCK-8 100 perkg: U,
CCK-8 100ug/kg + KSG- 504 3 mg/kg; M, CCK-8 100 pg/kg + KSG-504 10 mg/kg; A, CCK-8 100
pg/kg + KSG-504 30 mg/kg. CCK-8 was administered subcutaneously | min after the intravenous injection
of KSG-504. Each point indicates the mean + S.E. of 8 experiments. * and **; significantly different from

CCK-8 100 pg/kg treated group at P<0.05 and P<0.01. respectively.

3. ¥ AICE T B thiopental :FREERICK T TR
1) KSG-504 B3 {EF

FIBRIBIER % 10 mikg B3ARAIR S L 7- 14 BRB¥ D thiopental (Z & % 1E[A) R &E KBFfE
13264+ 22 TH 70 THITK L TKSG-504 1. 3. 10 S LV 30 mgkg DFFARA%
5132 B RIE& L o7 (Fig. 44-A) . —F chlorpromazine 3 mg/kg DFEFARAIE
5713, ARG ERRFHEABEOERNED SNz,
2) CCK-8 B3R EH

1% BSA E ECEIEMRIBARE 10ml/kg E TS L= X & 34f@BF & L7, CCK-8
| HEVN0 pghkg DETIRERIFZEERIZI G 5100 100 ugkg DIREIZS Y BE
HIER(T46 £ 172 ) HER® S5 h 7= (Fig. 44-B)
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Fig. 44

Effects of KSG-504, chlorpromazine (CPZ) and CCK-8 on the thiopental-induced sleep in mice. A: The drug
was administered intravenously | min before the thiopental (35 mg/kg, i.v.) injection. B: CCK-8 was
administered subcutaneously S min before the thiopental injection. Sleeping time was defined as the time

(sec) to restore the righting reflex in mice. Each column indicates the mean £ S.E. of 10-11 mice. **:

significantly different from control at P<0.01.

3) CCK-8 (2 & 2 thiopental BERRZE R ZXF§ % KSG-504 DIEF
CCK-8 100 ugkg DETEI3~ T XD thiopental EREERIZE £ WBEDS L 7 3
fEICHER L 720 2D 100 pg/kg O CCK-8 1 & 3 BERRZER IC3F L. KSG-504 0.3 - 30 mg/kg

D1 RAIGIAEICETF L AERINFIERERL. 10 58S V30 mgke DIRETIRA
BLAEINA S N7 (Fig. 45) o
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P<0.01
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L !
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Fig. 45

Effects of KSG-504 on the CCK-8-induced prolongation of thiopental-induced sleep in mice. KSG-504 was
administered intravenously 1 min before the CCK-8 injection (100 pg/kg. s.c.). and thiopental (35
mg/kg.i.v.) was administeredS min later. Each column indicates the mean* S.E. of 10 mice. *: significantly

different from the saline treated group at P<0.05.

4. 7 AT H T DEEER writhing (S RIZ TR
1) KSG-504 B3k {E A

FIBMRIBARE 10 mkg BRI S L 2 WM BREF CISEFBEIES 5 A2 5 D 15 [T
427 £2.5B1D writhing WERER I N7z, T NICHT L T KSG-504 1. 3. 10 & U 30 mg/kg
DERAIRES I3 2B ERIZEH D 57 (Fig. 46-A) o —7F aminopyrine 10 mgkg
DEMAIRETIREEL writhing ROV H B 5 i,
2) CCK-8 B FF

1% BSA £ S CHBIRIBRE 10mkg R TG LAY T X MBREE LA, ThIC
XL TCCK-81.10H K100 pg/kg DETIEIIZEBERIS LD 57D 300 u g/kg
DEEICEVBEREGRY(38.1 +32@) DR 51/ (Fig. 46-B) o
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Control 1 3 10 30 10 ( mg/kg,i.v.) Control 1 10100 300 (ppkg, sc.)
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Fig. 46

Effects of KSG-504, aminopyrine and CCK-8 on the acetic acid-induced writhing in mice. A: The drug was
administered intravenously I min before the injection of 0.6% acetic acid (10ml/kg, i.p.). B: CCK-8 was
administered subcutaneously 5 min before the injection of aceticacid. Each column indicates the mean+ S E.

of 14 mice. * and **; significantly different from control at P<0.05 and P<0.01, respectively.

3) CCK-8 (C & 2 EFEL writhing #HIHIIC%4 ¢ % KSG-504 DIEF

CCK-8 300 pgkg NDETIREIZ L) 77 XD writhing BUIXRBED & & £ 75%I2K D
L7o D300 ug/kg M CCK-8 (Z & B writhing Bk A Zxt L T KSG-504 1 mg/kg D 1 4
ARSI EBERIZS LD =0 3. 10 B LU 30 mg/kg DIREIZ & V) writhing B>
OIMHMER A A S5 h 71 (Fig. 47) o
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Fig. 47

Effects of KSG-504 on the CCK-8-induced decrease of acetic acidrinduced writhing in mice. KSG-504 was
administered intravenously | min before CCK-8 administration. and 0.6% acetic acid (10 ml/kg. i.p.) was
injected S min later. Each column indicates the mean + S.E. of 14 mice. *; significantly different fromthe

saline treated group at P<0.05.

5. 7V POBREICRIZTRRE
1) KSG-504 Bih{EA

HIPMRISR T 2 ml/kg B3ARAIIES L - BRBIDIR 5 #30 pRI OB REIX2.20 £0.12
g/100 g TH o7 ZHIK LT KSG-504 1. 3. 10 & & V30 mg/kg DFFRAIRS 22

TEERIZS LD o7 (Fig 48-A) o
2) CCK-8 B3R {E

1% BSA * ECHEBNRIBARE | mkg R THRS LTy bEXBREE L, NIl
JFLTCCK-81 HELVI0 ughkg DETIEIIZBERIZSI AP 572D 100 ugkg D%
SC&VEBLBREBDRY (1.74 £0.12 g/100 g) »iB%» 5N /- (Fig. 48-B)
3) CCK-8 IC&L B BREMDICHT 3 KSG-504 DIEFA

CCK-8 100 pg/kg DETIREIZELN T FOBREBUENBEOS L L 70% 2RV L 1=,
2D 100 pgkg M CCK-8 (2 & B2 BREBHDICH L TKSG-504 3. 10 & V30 mgkg D
| PRSI AEICERTFL TEBEEORDVEMFIL. 105 KU30 mgkg DIRE5TIRE
BadlgInAshi, (Fig. 49) .
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Fig. 48
Effects of KSG-504 and CCK-8 on satiety in rats. A: KSG-504 was administered intravenously. B: CCK-

8 was administered subcutaneously. Each column indicates the mean+ S.E. of 8 rats. *; significantly different

from control at P<0.05.

- P<0.01
- *
=
=]
=
£
2
2 1
3
g
g
3
P-4
=
0 ]

Control  Saline 3 10 30
KSG-504 ( mg/kg, i.v. )
J

L

CCK-8 (100 pg/kg, s.c.)
Fig. 49
Effects of KSG-504 on the decrease of food consumption induced by 100 Hg/kg of CCK-8 injection in rats.
KSG-504 was administered intravenously | min before the CCK-8 injection. Each column indicates the mean

* S.E. of 8 rats. *; significantly different from the saline treated group at P<0.05.




EE

KMICHEES L 72 KSG-504 DIEBEN R, KEWThED» EEAT 5720
KSG-504 DHREANDBITM E4R3T L 70 PN DBITMIE KSG-504 Z53ARAICIRS L
T-EORERANDBITELAMEL 72, HPLCIC K2 EEICVLELEDKERERE .
MARERAILDZELKBBEICHFENT 2720 FERICIS urethane MEXF T OV H X & A
Wio B2HTHREL LD BT 7Y XI2H 11D CCK-8 FRENDBICHT 3
KSG-504 33MRAIIZSBF D ED  fEIX 1.1 mgkg TH DD, ZTDF10EZED KSG-504 %
BERAIR S L7230 D& DOBRBEBARDIC KSG-504 BARE I h e o7z, F720 T ME
DT B ED o fED 30 B8 D KSG-504 £HHEAL 2 120 2 Z DREBEREAPIC
H KSG-504 BRRH SN r o7 TNSDEN S KSG-504 IPIREBITHDZ LW MEE
MTHY) . KIERSFICIEERECCK-AZBERICOAERT 5 2 RS N7,

YOZBREHEE Animex ZTHIELAEZA ¥IRES—JICHHEI L TH W
BEDH T MMIOBREBIMES B B DIASETH o7 F—JICHNEZT € TH VD
I MIERRTECLIZIBREHENEET N THY HLE € 158 ILIRFRITEILL
HOBREBEDAERML TS, WTFNDEHTICHWTH KSG-504 37T AD
BREBEICRKTRERITZES LD 57, 8D CCK-A SBRHEREMETH 5 A65186 D
ERAERE S BB ICHEBERIZFI LV ENPREINTVEY . — A, CCK-8
DETHRETIZ 100 pghg DESICEVEBELEBHEONEIDGA 5N, LA LEDS

CCK-8 #EERRAICIRE L 1581213, 10 ug/keg £ V) EEBENHIERHIRIBLTHY Y |

A CCK & 3 BRESHMHNICIIBEAKROMBENES L TVWEEEZILSN B, &
S5ICIIRMICHS L 72 CCK-8 IC & 5 BREEBHHIIEAH KSG-504 DRSS IC & WM
InicELY . COFBARKBCCKARERENLAMEATHI EB DN B,

Zetler 13 ¥ 77 2D hexobarbital FFEEARAFREIN CCK-8 DETHREICLVERI N, £
D ED o N 230 pgkg THRA ERELTWVWSB" , SEAHLPRFLETTZID
thiopental FRER D 100 pghg DCCK-8 ICL W EBBIZER SN, 7. v XBFER
writhing & SHE D CCK-8 (ED ¢ ,: 790 pghg. s.c.) IS WHIHI I h, KIE‘E5EI -
CCK D—EBH X ICBIT LEBRERAIP AL ERESI N TLZ Y SEOHKBRICEHL
TH300 ugkg DETHRE THERELEREANIEBOHONZ, LA LED ST D CCK-8 I
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& % thiopental FFREERRIE REA & & UBEEL writhing #IBI{EAH KSG-504 DRI S (C &
VAEKFMICATINAZ &L, 100 yghkg B L <IE300 ughkg EVW--SHED
CCK-8 DRMIEEICSL BN S DIEAIEKRMCCK-AZBTHREN L TETEEEZSN
%, CCK BAMICHVWTEZEHILEL EDMRBICHFET I3RBERIERT 3 IEH 1)
TH < — BRI SR &SRO Y AMEEMBE ICIERA L acetylcholine Db % {2
H#T B EHIC. GABA FEMRXICHIEA L GABA BB L. MAIMICHB &
PRESNTVE®Y  CCK RIS IC L ZBRBIEFAD—BRICIE H % 5 < GABA fF8H#9
ROBSHEZ SN, Th SHIFIMERRE T T 5 CCK DIEAAICEH T 5 CCK-A ZERK
DBFENREEI N (Fig. 50) o

Gaslrin/CCK-H RecaptnD

Central nervous system

Peripheral system j v

Fig. 50

Roles of CCK-A and gastrin / CCK-B receptors in central nervous and peripheral systems.

Zy hOBREIX 100 ug/kg D CCK-8DETHREICLWVAERBICHSIE N, —H. &
BRANDIS TIE 8 ugkg TEREIIGINBO SN T3 'Y . &7-CCK DHRIERS Tt
BRINGINFZEAERS N G 5728 &Y. CCKDIBRICHT 2RRISEICKM
DS DRUMRMICED EHMEIN TV FEET v L hORUMBEREEH CCK
IC&WEREI NS EH Blackshaw & Grundy (IC & WERE’S S hTwd, SERRET L 7
CCK IC & 2 BRIBIEAD KSG-504 DRI SIC L ) BEXRFMICHIR I h-E LY.
CCK A E L L 2BRMENI K OMHRIBHERHL THY., AWIIHFEHET S
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CCK-ARBEKENTBERHNS (Fig. 50) »

SERET LAY XEREE. v AR, vIURBHESLIUT Y PERREIINT S
CCK-8 DIEAILE TS L1858 100 pg/kg UETRB UL, —H. BIWLTHRE L -
EOICCCK-BIIBET v XOBPRBEEEEICK L 0.01 ugkg DET/RE LY BEKTE
BOGHNEIER L. ZDED fEIZ0.02 ug/kg TH o760 o TCCKDI N SITEHIKET
ZERIGHEILERLELE LTOERERBRTZIAEN 10000 EE2ET 32 & »¥IRF
Lo 7. ThSTEHIIHT L KSG-504 DBBRES IR SHBE RIS L 122 E
V. FKBICHIPEIREAM CCK A h SPRIEREHMTHERT ZaJREMIE b H Vs
Eiohd,

LIE. KIS L7 KSG-504 OPRBITMDI B TRLWC & SLUVERBICKS
L 7= CCK-8 DEIFITENCKT LRI L < KAEICHS L 72 KSG-504 " BEXRFNLBE & 7R
Lz & &N, RBWIHS I N/ CCK IS & WAL 2 PIRMERILIRERAOIFIM S &
FURODMBEICTFET S CCK-ARBRENLTELZDBDEEZASN D,

CCK REMRIEME. KSG-504 DEILERAES & UPIEHEREICRIZTEREMR L.
LT OXRIEEF 7,

%1 BB TIE. KSG-504 DBEH & VBBRFIZARD CCK-A RER. KBEED gastrin /
CCK-BRBMERICH T 2HEEIFMERITTHEEHICCCK 2II U & T 3 BIBTERHME
BMEL S ICRBELUE OBBICHT 2B #1251 L 7, KSG-504 13 BIERIZAA
D' 1-CCK-8DIEEE TN EF Ty MERRIZAR (K=173nM) | 1 XPBREIZEKR (K=
283 nM) . BTy PARKRERIZER (K=413 uM) ORIHTHHIL 2. 2h 5 DOF
R & V) KSG-504 13 gastrin / CCK-B RBA L ) b, CCK-ARBRICH LSVERMEH
T3 EDHIBL -, & 512 KSG-504 13 CCK-8 R in vitro 7 v ~EAR EHEFUZ AR & V)
@ amylase B &R EIFACHIH) L 22 DI L. GRP. secretin. VIP. carbachol & &
V' A23187 R amylase UEHICIIRZBERIZI B P 5720 F 72 KSG-504 13 in vitro EJL
T v MEIBIRARIC & 13 B acetylcholine FEFEUNHE K U histamine FERANHME. in viro 7 v b
BIEARICEH T 5 serotonin BRINKEICRHBERIS LD o7, LEDKER L) KSG-504
I3 CCK LN DRBHENT 2B RUSBARLUBOBBICIN L TRERERI LV
CCK-AZRBRIHERN D DRENLHMETHI I RSP EL T,

28T, in vivo BEREREICH T B KSG-504 DIEA #425F L 725 KSG-504 |SFRELXT
7 MIEH 29 AM CCK FREN DIk MRS 6 LU+ 2HEBERKRSICLYA
SKIFOVHIEI U 7= 1, secretin FREA D RICIIZBERIZS L 57, KSG-504 1&
BMEET 7 v MIHEWTicaseinD+TIEBARS (S L V) I & N 7-ARM CCK (2 & 2%
S bBRBICHHI L 72 KSG-504 BFEEIT A XLV I Y XICH TS CCK-8 FRME
Shyil & BEERFCHGIL -, 720 BET I v MIH 29 EM CCK FRERS
Wh B L 7= glucose BREADIBICIIHZEBERIZES LGP 571, & 512 KSG-504 13
caerulein FRIMBERET VK L FEIIRS SVBBRDRER L, LIEL Y KSG-
504 REEBEBLSVICBMBEICLL DS T SHEAMCCK S SUAREM CCK IC& V) EE
RINBENADEAF L. SMERETNVICEVWTTFRHISSVERDRERETS &
PWERS D & o 7,




EI3BTIE. inviro H L < I3 invivoIBR. B & L UBEREEICIT 5 KSG-504 DIE
%Rt L 7= KSG-504 13 in vitro 8 S UMEFT T EY b, BEATA XG5S VICRER
T ZBRBOSMAMD L < I3 RNEM CCK FRINHKE £ B E K789 (CHE L 72 KSG-504
I3 Y ¥ FREERAEER D CCK-8 R AUHE & H1HI L 72, KSG-504 3 RBET T v b CCK
BREESIFIEAERET L0, BEET T v MO pentagastrin FRBEBDHIC I2RE
A RIZS LD 57, KSG-504 1 in viro ENE Y NABE S UHMEI T 7Y ¥+ 216 4
5 UNCERE D CCK SFRUNME £ MHI L 7= LIE. KSG-504 I$RER. RFBEXRMEE. BH &
UVBEICSVTHEMS FURAERMCCK ICEWERLINBRICICH L. CCK-A SEK
AN L TEBRLEMMEAERTH. gastrin /CCK-BRBEENT IRICICIEZEERIZ
SEWCEPRRS R EL o7,

EA4BBTIE. CCK-8 DERMISIC L) BRI N B BREPIRMEMICHTT B KSG-504 D
EREARET L 720 MREFT O X OXRMICHS L 72 KSG-504 DREFBERPFIRE AR HER
FRLUTTHY) . KSG-504 DHRIFBITMEN S TRV ENBBS D &% 5 725 KSG-504 (1
-30 mg/kg,iv)DBEBIES IO XARESHE. v RAER. vURE/ES LU T Y b
BREICZEERIZEI LD 5725 CCK-8(100H L < 13300 pg/kg.s.c)ld v AB R EED
EIH. v XEBRER. v XE/ES LIV Ty MEBRIGIFEA %R L 2, KSG-504
I3 CCK-8 RIEIREIZ LB I N S TEHEALICK L BB ERENAMEI /R L7, M EDKE
PS5, KMWICHES I N/ CCK ICEWEL ZPIRMERIF R BOMBIMRE S L UKD
MR ICHFET S CCK-AZTRENLTEL B ENVTREENT,

LlE. 18255 48% TOMRL 5 RDEEHR &1 7-. KSG-504 13 CCK-A 2EK
I3t WLBRA A DOBRELILEMTH Y  SMBEREIIUH & T 2B L 5 ICIEE.
B. BERBICEVWTCCK ENLRED LCIRERTZEEASNTVBHRABICHT
SERAGAEREICLY) DBEEHIC. CCK DI LHAEERIAT 2 ICHRLILEY
THBIZERERVWET Z &k,

 r—

&Y

RERDBIIHY . KARXDOREROHEE &Y . »p DHEES CHRMEIREE L1
SUEMEHMAZEZRZMERFPHE MOERMRCRELIH#HB 2R LET
Fo MR EIEE % L ABUERMERKFIZZMRRAAEMARRILT KE2BIHUR
5 B ILERERAZIEZMRAAERAF ALY 2R FHRICERHAMLE T

ARRICBE L. BROMIEERROBLEREE LAX v b1 ERTEHKKEH
WEMRBESR. @EREMEL S NICEBIBRMRBARABE BSEEHRELICRL
BAML 3, S50 BADMIEBIEIRE & LA ¥ v 1 ZRTEAKSHEISEAI
FHRRE HREEFRIE. IBEARLCERRE BHE—1Et+. HARARBE HEF
fRZt@t BIFEFE_MAME FINBEXIETL S VICAIEFE—MRMAE AUERHER T
RS BEHABMLE T,

XRICHMBNIREEE L 2%y 1 FRIEMASHBIFESZE ZMRA /I EBIE
TRE. KINFEZER. KBEBXK. BEFRES # BERE. 28 BX4 S U
FREMICEMOBERLET,
ERMEESHLTIBEEE LAF v b1 BRI EKRKEHAIEMRRE ERIX2 v
TORERICBEHOEERLET,
REICAMRER T A TTEVARRICEHBRLE T,

1996 % 98 4H
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