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Exocrine Secretory Responsiveness of Dispersed Pancreatic Acini
to Secretagogues in Camostat-treated Rats

Chul Kim, Dong Goo Kim and Kyung Hwan Kim -

Department of Pharmacology, Y onsei University College of Medicine

It is well known that chronic stimulation with CCK gives rise to growth of exocrine pancreas
and to increased content of enzyme proteins in pancreas. However, littls is known about changes
of the secretory function of exocrine pancreas which has been chronically stimulated with CCK,
especially about the responsiveness to secretagogues such as CCK, caerulein and carbachol.

The present study was performed to investigate the effect of camostat on secretory profiles
and the responsiveness 10 secretagogues of exocrine pancreas by observing in vitro amylase re-
lease stimulated by cholecystokinin-octapeptide(CCK-8) and carbachol in dispersed isolated pan-
creatic acini from camostat-treated rats for 4 or 10 days.

The results summarized as follows:

1) The maximal effective concentration of CCK-8 in amylase release in the camostat treated
group was greater than control group, but that of carbachol was not different between groups.

2) Analysis of the stimulated amylase release as the percentage of the maximal response re-

vealed that camostat treatment caused right-shift of the dose-response curve of CCK-8. Camostat

did not cause significant changes in the dose-response curve of carbachol.
3) There were considerable increases in the amylase release in the camostat-treated group,
compared to the control when acini were stimulated with CCK-8 107°M and carbaochol 107° M,
and higher concentrations.
4) There was a reverse correlation between the tissue content and the maximal release(per-
cent of the total content) of amylase.
These results suggest that chronic exposure of exocrine pancreas to increased endogenous
CCK can enhance the responsiveness of exocrine enzyme secretion to secretagogues, especially at
higher concentrations of CCK and carbachol.
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M 1=

olzx} &JEu|Ae 715H H4FL 2 E(John-
son%s, 1975), Ewzt AAA ‘-ﬁx}(Evander%—,
1979; Nakano%, 1990), 1&]3 secretin %
cholecystokinin(CCK) & ¥&3 9344 FEE9
ojstel  ZHAH(Mainz%s, 1973; Folsch%,
1978). ¢o]F CCKe A7t Fd=2 ojzke] A%
I aad g ike] g FtE Fidde A
o2 4#HA 9o (Solomons, 1983; Yama-
guchig, 1985), ¥ Es] &2 AA A T o
Ao Eu)4de] uld] (hypertrophy) % 24| (hyper-
plasia) = Wil CCKE F7H#A Jehves Ao
2 AZ4E1 dui(Green ¥ Lyman, 1972; Fol-
sch's, 1974; ZAAE T, 1992). & HolxFUl
R aie 840 ZFAE AS =4o] 7A
o 93 CCK #u]& #3AA 8% CCK 59
des 23 @z g8A Ao A ZA#
W A3 849 FEE 24 HYo] MAde =
Blol=A BER=2 A CCK #1]21#44] monitor pep-
tide7} #A3E Aow XWzZstn k. Monitor
peptide ojx}d|A] F@A N2 EHlgn] o peptide
= trypsin®} AL 3l trypsin-monitor peptide
EFdAE FHG. R T ddol B
obd 749 @ Aol trypsind} ARYHo B AYS}
BE trypsin®} ZAFIA @& CCK Hu|UAx
(free monitor peptide)7} Z7}stm o] ERo)
CCKE ¥Fo=z EulAZitds Aol &84 Ao
(Miyasaka%, 1989; Fukuoka @ Scheele, 1990).

ol¢t Z& EA wiE) 4 trypsin A
camostat2 7 F439e gE ¥F CCK &
=7} Z718dn deh(Gokes, 1986). Trypsin
AAEHDd e FAAA guanidino acid ester”}
gzl gaA sl ©|% aromatic ester A<
camostatL trypsinie olulg}l kallikrein, plasmin,
thrombin, C;, @ C, esterase 2 A F Ao &
AR JAF I (Tamuras, 1977). Camostat &
o] & (EAFE 494.53) BEAZA F840]

o SN ¢t Uch wEA FAE A
g uPx gy AFFoen FATE ¢ UL B
ok ol trypsin A& o]eje] EHo] FFH
AZo] wsle] FAo] gle £FAAME 4~15¢
3 BT FAsE oz A FFS FA H
= ZAHo] Slo] o|zl ¥ 7jF ¥WE AT F
8% =78 xoln Jh(OtsukiF, 1987). T¢-
7] camostatFolo} 2% CCK F= e
camostatg A& T3t 9 FHY A7t
gzFd H& ZA JEl} AS5FHOE camostat
& o A$ 58 5&9 CCKA A% =%
Al AH(GokeS, 1988).

% CCK wx71 Z71E g™l o|&x7F Al
=22 A$, oz gEu|AMe Ago] FAHY
ZA2EY e b JeEige & ¢8EA Aok
(Solomon, 1983; Yamaguchi%, 1985). &1}
CCKel A&Ho g %EFHIUY oz JEHAE
CCKW caerulein, carbachol %¢] Eu|A=E3
(secretagogue) 2 =3 & wfe] oEH w4
#alod= =do] Bk EWAFEAY dE v
Aol Zasdld A9 AFEEV}F Eddtes 2
o} oz} qEujMe A E AAEF FUH
ol Zagwel AFEE7E Frksde At
9lt}. AAZ CCK-octapeptide(CCK-8)1} camo-
statg A&EFHoz2 FAF HFFHY oz HRT
o] H}& CCK-8, caerulein, carbachol S 0.2 A=
P& o 52 Fuo F7Pt Aoe Rk A=
B (Otsuki ¥ Williams, 1983; Otsuki%, 1987,
Herzig%s, 1990), camostat2 Ald Fo43 F o
A camostato|L} CCKE Fojshd oha 2u)gko]
xRy ats ®»a7k UcH(KeimS, 1988;
23S %, 1992). 2 ol@ mREE CCK
U} camostat2 Fag 7ztolu} &3, <JFH] V]
B9 AxRRA 3T F5, AAY = AAH
Ao &7 zto) Hoz g Hm3}r] FET
Yy ol8E RauEe A Age Ag F39
107°M o)4te] vlAg]E n5xe CCKE A3
ofgt whgAel Zast JEgow, AARER
CCK-80]1} camostat& T3l AL JEFA=
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58 A A 24417 0} At & HEPon=
oln] CCKe] 3fo] Alzpzl Zdelolr HFEd At
2598 Aoz AZHD. 200 mmg/kg?] camo-
state AFHOZ Folstw 83 CCKE Z7hA
A 2N HaAo oA HW FHERT F
719 Az ok 8A7F 2 &HAtH(GokeS, 1986).
weta] B AdgME AE kg 200mg £F9]
camostat-S 12A)7F tF0 2 Fddle] AU

A 7hEde A&FRo g F& FEe CCKe 9
3 dge W 4 EH dAA Az, g2 o7 A
EE Abgete] d¥sln. olf 24E HEsq
AZE A2 BARAAL oA ) el

AFA FF ol9e] oz A5 JYME FF
& womz REIEAL B3 wewtom H
717k ol® L, olak 22 AAE AgsAE o A
A % (acinar cell) 9|o A Z (ductal cell)v} 2|
zAo] o Ui 2 TA ugo] WRTH
camostat Fo]ZA BT R oHY ;A

BHlE Az dasted BAAC] 9] el

meid 2 Apeiae dF CCKE F7HA
olzxe] MY, ZF4& dottn ¢&HA camo-
statS 3 FHo] RE&How T3 & ozt AL

ﬁ%,ﬁﬂi%&-%a&ﬂ A 2N A amylase
&8l8 712889 CCK ¥ carbachold] o] 7}
FHEIE o 76?: 02X A&HQl camo-
stato] Foiz} oz} ejFu]de] BRYF H &4
ASEZY dg vhgAde] ofwd JITFE A=
2 #Fsa O 54E gotR A it ofE
2] camostatg 4U7F Fofd Fab 1097 Fodr
Foz o] Agsle camostat T 7|7t
o zpolrt Qe doprazt AT

ME Y Wy

1) MEEE W AEZ
ARZELE ZEZF 200g <tHo Sprague-
DawleyA] 47 3z 2 Al&s9om Add 4F

d o) @A 21.5%,

s A 3.5%, Zw 0.6%
ool FiE EFE

AR R FEANA AR

AH-g-3t AT

AF e fZx7, 497F camostat FoF, 10
7t camostat FolFo® o] AFslFor
camostat Fo] & camostatg 5% 01] L‘10:] A
% kg% 200 mge] &F& 12417 3HA s
23] U %o (intragastric admlmstratlon) o}ﬁi’.
W oAg 9 obEdE e Fol¥ T
Hol HANA oldE Azadn. HEze
camostat =7y 2 HWHo g THo FLE

& 4907 2 1007 FAR F S

ol
—u

Do
>
r_\,i

2) 24 O|x} MAMlZ2 22|

oz MM Ee EzE: Ansah%(1986)9 W
& WY Agsdd. 7 g5 EdemE 25
mM N-2-hydroxyethylpiperazine-N'-2-ethane sul-
fonic acid(HEPES), 104 mM NaCl, 4.7 mM KCl,
1.2 mM KH,PO,, 1.2 mM MgS0,, 2.0 mM CaCl,,
15 mM glucose$}t 504 ¥Z&¥ H olmAil &
A 29 (vol/vol)7} E3H HEPES €349 (pH
7.4)9) 0.1% $¥x% <437 (bovine serum albu-
min;BSA), 0.12 mg/ml soybean trypsin inhibitor
2 H/1 F 100% 0,82 FE3AFZ 37°C A
2 AHgE Tk

BEeag& s dustw wrete] A
BH 9 oz HAZdtd ARG dHE A
A F AAE &l o] &stHoen 28 4%
ZAY a9 9 abh F34Y SH4E& 9
—70°Ce] B#A3GATH HE T ozt JIE H4F&
o]  40~50U/mle] collagenase(Warthington
Biochemicals, Freehold, NJ, USA)¢}l 1% BSA,

rr

mlo

_=

0.5mM Ca**o] TgH F2EY S5mlE FIT
F 7= @A AgA 1443)/Rog _CM

37°CeLe-42 oA 1087t incubationd} it} 4

3 GAagNoE upio] FWA 1077 4§4,
4087 &4 8N A3l (enzymatic digestion) A
Atk 718 GFoles ANT F pipetted ol
& plastic pipette tip®] YT+ =77} FolR&= ©
oz AL 7AHAe R E3(mechanical disrup-
tion) Al B3E olx HNEF EZH #AHE

F_n.,
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(ductal cells)& #AA37] s HE 2H&
mesh nylon clothg& o] &3] 73 & 4% 1%
BSAZ}t E“Iﬂ'% dzdoz Az FAERIAA
Y E mHd(filiration and purification). ©]
27 Bzl®@ AAME= trypan blue dye exclusion
test2 95%0lde] AEEE AT F 01%
BSAZF 23d 718 43 H 343l amylase
1] A o] &3t

3) B4 o|x} MMiZolAL amylase 2l
. ,

alis)

2algd o)z AMEE silicon HEE vialo] &
3 37°CAAM 6038 /802 EEE e g2
Al incubationdldd . -f-ElE & amylase ¥& =
3ttt Amylase frele 30879 ZxfE F
o8 X9 CCK-8 ¥ carbachold] 9§ ==&
g2 o] H3g e A5/l AF A =
=8 0% F dAZFE Ao AAEE(2700X
g 158)3t FFda AxFeos Esiddh
AEZL AFE 718 dF3doz M3l =&
3 2471z NEE #38to amylased FA9
o] &t Art. FF A MEZFNA ZHE amylase
¥ Be F amylaseF o2 3o 3087 AFH
gl % mediumE #2E amylaseds =
amylase?o] th3t WEEZ FASL 7|2 FA
mediumf 2 #2)8 amylase}& wWFo] &5 =}
Fo o8 amylase #2& AU (Amy-
lase release(% of total amylase content) = (A=
T8 F 439N amylased — 7y F
4Eqd e amylased) + (AFHE F F39
el amylase+A5/8 & A EHe amylase
%))

4) =AU SThllEF 54 24 53

o|AEAL 1mgd 1049 Y HHFE ¥
TR F, AR (2700 x g, 158)5t o
< AF9e 39 4 &4 84 FH ol &3t
act.

F9Y FFL Lowryg(1951)& o] &3ty &

A3A L, amylase X = AE71AAA #2H
= maltoseE Bernfeld®(1955)0. 2 Z&3X 34 in-
ternational unit(IU) 22 FA|8tgch. Trypsin &
HH= NRE enterokinase 37°CoIA 243t
%9} incubationd}e] try-sinogeng #A3IA[71 T}
€  N-p-toluenesulfo-nyl-L-arginine
(TAME) 7129 E#&£xE UV spectrophoto-
meter (Shimadzu UV-240, Kyoto, Japan) 2 247
nmmo| A &334 tH(Hummel, 1959).

methylester

5) XI2EYH A SHXzE]

243 28 AT + TZoAE EASYTH
B8 BML analysis of variance(ANOVA)
g ogan feldol 4 A% 74 2o A
o]= Scheffe’s test® ZAARsLg.on pgke] 0.051]
wel Z4E EAGH R e Aoz #A
53t

=T
1) OIRFRH W A T HEY WE

4 2 1097te] EXA F7l= camostat o
o3 Yz A ApelE 3 F gt o
U o)z} FAE tizFo] AF 100gF 0.34+
0.04 g2le] vlal] 4479 camostat FoJ&2 0.54+
0.09, 10¥97¥9] camostat £ 2 0.63+0.11% ¢
A Zislrt. Camostat Fol7¢] oz} =
2 GoRAZ 2o dF 2 54 4L dix
ol vEte dsrow, oy YL FEW &
Fur g4 B4dAM "L Fzgol #FHIR
camostat 447t FoFRT}F 1047 FolTolA
B2 lth(Table 1). £3] XA U] amylases] &
e ozt g B tiz:Fo] 41707 IUAH Hg
camostat 447t FoJFe 344710 Z, camostat
1097 Foe 1281002 A ZAE B
k.



Table 1. Effect of camostat feeding on the weight and the protein content of pancreas

Control Camostat treatment

(n=6) 4 days (n=9) . 10 days (n="6)
Weight gain (g) 8.31+6.0 (4 days) 8.3+1.9 :

23.3+4.4 (10 days) - 167446

Weight of pancreas 0.34£0.02 0.54 +0.003* 0.63+0.05*
(g/100g body weight)
Protein content 119.6+5.1 91.0+3.5* 83.3+5.6*
(mg/g pancreas)
Amylase activity 41,707 +7,760 3,447 +653* 1,281 +301*
(IU/g pancreas)
Trypsin activity 144.3+£12.0 42.5+7.0* 21.3+2.4*
(TAME U/g pancreas)

Values are means + S.E. Numbers in parentheses are the numbers of animals. Camostat(200mg/kg body weight)

was given twice daily through orogastric tube for 4 or 10 days. Control rats were given tap water for 4 or 10 days.
* p<<0.01vs. control.

9) 2alEl 24 o/xt MAMEZe CCK-8 % 3% 7 —=— Control t
carbacholol| i3l amylase {2 s e 2:233:::&
H2HE ojx AMEE 30%7F CCK8= =53} = "

™ incubations}¥ & W amylase #&]= CCK-8 282 ° \

R mek ARAY o Y(TA) FEY FH S o

& Yeiich Ao feweg venhs K8 £3

o FEE trFol 10°Me|gloW camostat 4 T 101

Uzt #1097 FHEe 5X107°ME &9kt !

107°M o]4e] CCK-82 #AFAl9] amylase 2]

&2 camostat FoJFo] Rl ¥lEle] o 07 ' . ¢ 1

Sdom oj2e WAL camostat 1097 T T T et
CCK-8 (log M)

ol @AsA. hET B camostatFof T A _
5= Ay §&% %% olAe] CCK8Z #432A| Fig. 1. Effect of camostat on the CCK-8-stimulated

- B B . amylase release in dispersed pancreatic acini.
amylase £¥]= A2 st Ark(Fig. 1). Values are means + S.E. of the amount of re-

Carbachol #= Ggd A+ dZF 9 camo- leased amylase as a percent of the total
stat BT 2= 5x10°° M4 Ao Slurese amylase content of dispersed pancrgatic acini.
o 2 e B Camostat (200 mg/kg body weight) was
el en CCK8 &A= fElAle uparixg 1 given twice daily through orogastric tube for 4
Fr2 349 amylase §2¥H8-2 camostat or 10 days. Control rats were given tap water
2o o] g2 H)sle o wslgo(Fig. 2). for 4 or 10 days. * p<0.05 vs. control, 'p<
0.05 vs. the group treated with camostat for 4

days.
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257

—=&— Control
—O0— Camostat 4d *
—e— Camostat 10d

20 1

Amylase release
(% of total content)

7 -6 5 4
Carbachol (log M)
Fig. 2. Effect of camostat on the carbachol-stimulated
amylase release in dispersed pancreatic acini.
Values are means + S.E. of the amount of re-
leased amylase as a percent of the total
amylase content of dispersed pancreatic acini.
Camostat (200 mg/kg body weight) was given
twice daily through orogastric tube for 4 or 10
days. Control rats were given tap water for 4
or 10 days. * p<0.05 vs. control, ' p<0.05 vs.
the group treated with camostat for 4 days.

3) =ZY amylase #HMx[e} M o]x} M
MiEZe| ol amylase R®2| 822 A

Zt AEEE ZFU amylase B9} i
H olxp AAEe CCK-8 A=A Hu amylase
FeElvrgae] AAE AR A& FAlg o
ZFW amylase 84317} E&4+E CCK8 A=
A8l Hdl amylase feEl¥hgo] F71Ee &
ATt 2 amylase A9 logztat 7+ A¥
Aol Hojgkgtel ABRAAE LoluE 7L
7V (=)gkeln A#ASF7 0.752(p<0.001) H
A% 4T #AE Qi) Carbachol A5 #
g9 A% A#ASF 0522 (p<0.05) A4H #
AE el ZAW amylase 49} Ay
amylase f2]%¥k8-¢] vhala e B oh(Fig. 3).
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s
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=
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Tissue amylase activity [log(lU/mg pancreas)}

Fig. 3. Relationship between the maximal amylase re-
lease and the tissue amylase activity. Correla-
tion coefficients between amylase activity in
pancreas and maximal amylase release are
0.75 (p<0.001) in (A) and 0.52 (p<0.05) in
(B). =, Controls; O, Rats treated with camo-
stat for 4 days; ®, Rats treated with camostat
for 10 days.

a &

Ao ol Be FA JAIAI] camostatE
Fojsld olxtel vldie} =AW FUW B gAw
wol =771 Jebdtt. E3 trypsinogen, chymo-
trypsin, proelastase$} L serine protease?] 3§
Zo] zA ZUtstn(Keim%s, 1988; Z Ag 5,
1992), °]AL &4 HHHol slHd % WdA
CCKe Z7td 93 Aoz daAd . £ 4%
qME 447 2 10¢7t camostatE % 2
ol FA9 FUtE #EE F YAt e o
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A 2AY $o9F 9 54 B4L camostal
2 ey,
AEFEE  FHAAIZ 2/ Al F
camostat ) 46]1 CCK —E‘_—H]7} Z7V8kaL o]
2} ;g_/\l:}aﬂ Z3Z o
Aaz AZ4Hch. 53] Fohwo) ujs] &
geko] B2 7+43ti camostat 1097}
A 447t FAFRY o B A v
HtE Ao 2 camostatd: FoEd AL
camostat F oo Qf& el CCkEu)
Azt Z713thE Gokes(1988)9] RuE
o olsh 2o] MEHCh
Camostat F-ojoll A H2l8k MAlxe 23
HE 2o ek whe-Ad W3 E golry] 93 0431
sk CCKol| ¢t amylase fal%#e 233 2
% Hd 538 Jedle CCK 571 Z718 &
9 FEBES SWolA 2 © CCKol fja wg
dol tizTo vl ZA% Aoz vehgtlh o
3 Hoj %;&izsﬂ 7k BgAqA F2

29,

2

BN

>

o
ftd
‘1
ki)
Hr
z
)
2
T
o

o

ol o m b
kol S (L
S ol Y M

[
wh O o ro & o fog oo ol o

AW & CCK =8 #A8E F%, A&
g -E—H]x}_,%@_q} ek 34 ERjukSolA Hu

7 F7hne ge 49 2%d 9N
t}(Abdelmoumene % Gardner, 1980; Otsuki 2
Williams, 1983; Herzigs, 1990). CCKe| wigh
#3ute 3= @@ carbachold] wWE wrge

B}

camostat 7 ] ] o]

oo} olgt e A fEREY Z/M= BE9
AHAY YF Eo)FQ wreole o & gt}

ey Hd fFARFEAAMY amylase §8 =
A& camostat Folo] 98 Eold HAWadH =
HollME vhgAgdol 23]y ozl Roer e
%ok 53 1042 E dzTds Hgans
vebd 107°M o9 SA4" 2E CCK HXo
Al dEzFED 2L vHE veliit. ®=§
carbacholol| tfgh EH|WHEME 107°M o]4t9
SEof A camostat FoiF9] wrgo] IAA ehyk
o o9 e R RuRIEA i w
48 e 2R 88 B 5 Uk

4 camostat Fal7-e] Z2A amylase o)

et v @ity ez & 4 ok 13
£ %ol CCKdl <3 At amylase
FreihES AW amylase B9} whn|d st
2 T CCKell thsl wh-g-¥ ofz} carbachol
Hhe = T LA camostat Fo] Fo)
o Hol o]2jg A HEolF g
] amylase @47} dro} Ao favhg
YENGE 7Hedel dith o8 A$ A
olx} MAjEZel FEHAFERA g
€49 Hrrt HA 8 AYE 458 F
- ok 2 FRAAY FERREE FHO fE
g WEge2 FAIE Fig. 4 2 Fig. 59
e A ¥ camostat 497 L 109
o] F o|x} AAMEe] CCKel 23 amylase
5 A R TdA

2 o]Fs wgAgo] %‘_’::3} Ziii
A

HE o8

A
o,
i

o b
w M
E
ME o M (T

>
o
&
=
o
®
o
=
=3
=2
o, & ok

[‘

_,_,
o?L

e

FA ekob CCK 9 -F:H]X]'Efoﬂ EH?L %754/‘5}
homologous refractoriness) @Aro] vtelytch
2 4 9o

a3y =AW amylase o #27F A f2)
€ F7he] AP dAde] obd A$ camostat

1‘;]_]:
Tzl de A% Wy CCK F7Maezt
at
%

O

~

$Eo BNAFEA BF ox ANEY
§& F/MAHAT L BA4E & o) o= CCK-
Zt 9 14497 FAME AV 497 camostat
& Ra® 849 e 42, 4TS 29
9l carbachole] w3 ¥F&ALS E AL
CCKw} carbachol® amylase F2|z=34] Hd &
BEE7F F7Fska Aok Av)E #A2E A
o] U (Otsuki%s, 1983; Herzig%, 1990), ujekeduy
AN nFEe CCKE =3t mfgyUE o °]
3o Az Ca* & F/H7IE o8 E¥A=
Aol Wigt EHukge] TaITE EI'_(Abdel-
moumene % Gardner, 1980; Menozzi%s, 1989)
s te Asolt. e} olH# nuso] A
Aol Agel A T3 10°M ojae Wy
Ax=e CCKE AFajornt vh-g-4e] a7t v
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Amylase release
(% of maximal release)

—a— Control
—O0-— Camostat 4d
—®— Camostat 10d

20 4

A1 -10 -9 8 7
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Fig. 4. Different response to CCK-8 in dispersed pan-
creatic acini from camostat-treated rats. Leg-
ends are same as Fig. 1.

100 -
80
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40

Amylase release
(% of maximal release)

~—a— Control
—O0— Camostat 4d
—&— Camostat 10d

20

7 6 5 4
Carbachol (log M)

Fig. 5. Different response to carbachol in dispersed
pancreatic acini from camostat-treated rats.
Legends are the same as Fig. 2.

Bgon, Axuz CCK-80lu} camostatg Fo
3 AS AFFAZHEEY 4ATA 2427 A
¢ F HEPornz oju] CCKe o] Alezl
BHolA A AEEHPE Aoz AEHo A
AWM 2 =9 CCKdl 93 dge e
Fefell A AE, Eejd o)A AAEE AMET o

H A¥As v 2dely] dEd A3 Hng
Fe 8t

ol¥l d¥e ZAE AHEYE 7|xEH(datax
el Al %) % 5X107°M olFte AF :
o] CCKell tis) A= camostat FHTH =Lt
o] E2EH] ztolrt gl ot I ol TR
A& camostat FoTFNAN L EAFINESE
Hgor HuwtgoAE Fa) o)t & AolE
yetdd. o)813 A& CCK 8471 252
€42 AFHY 2saze Ba7 238 o
AR AP olAGEe  doAtk: A
(Watanabe%, 1984; Saluja%, 1989)& Az}s|
E o FE3 rde & ¢ gAY A&5HY A
g CCK == digk dF9 BA dorjdez
Y FEFTE o)A vehdes aiiHle o
A @A (supramaximal inhibition of enzyme secre-
tion)o] B&A3H JElRE 7HeAdE A
£ § 9t CCK ¢484 5 1¥%9 CCK +&
A 2dA =z AFE v G43EHE A Y F
24 (low-affinity CCK receptor)E 107°M o]4
9] FxoA CCKeolel Aol AFEM AL8lash
g4l #Y3te AeE nFol(Sato%,
1989; Stark%, 1989), 107°M o]Are] nE &9
At CCKoll &t whgAo] wA e o 4
d A8E ARG FEAd T 5y A
o] Yehd oz FF3) B + ok udA
£ (high-affinity CCK receptor)ol& £dA =
Hgsta QA +84AdE CCKe) A4 2
FAZ Fgate M2 CCK fAHEAD CCK-
JMV-1800} A H F(GalasT, 1988) 134
S8A% AUHA A7 F A OB S8
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A T AEH 25 GTP fAMEA 37tel o3 vt
Lo Z2Z5 31 (Phiperg, 1991) N ¥ Ca¥*sx
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AR e oA P, AAEE SUA70D o
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