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Cholecystokinin (CCK) and gallbladder contraction.
Toku Takahashi, MD, PhD.
Associate Professor,
Department of Surgery,
Duke University,
Durham, NC 27705, USA.
<Ttakahas@duke.edu>

The physiological importance of cholecystokinin (CCK) mediating gallbladder
(GB) contraction has been well established. However, the mechanism
responsible for CCK-induced GB contraction is unclear. The relative roles of
direct muscle stimulation and neural activation of CCK-octapeptide (CCK-8)
has been studied in ketamine-anesthetized guineas. Infusion of CCK~8 (2.5—
40 ng/kg/min) increased GB pressure in a dose-dependent fashion.
Pretreatment with atropine or hexamethonium antagonized GB responses to
low doses of CCK-8 (2.5-5 ng/kg/min) but had no effect on doses greater
than 10 ng/keg/min. Bilateral truncal vagotomy also significantly reduced
GB responses to low doses of CCK-8 (2.5-5 ng/kg/min) but did not affect
responses to high doses (10-40 ng/kg/min). Atropine or hexamethonium
had no further inhibitory effects on guinea pigs that had undergone truncal
vagotomy. These observations indicate that CCK stimulated GB contraction
via both a neural and a direct smooth muscle effect. Lower doses of CCK~8
act via stimulation of presynaptic cholinergic neurons in a vagally mediated

pathway, whereas higher doses of CCK-8 act directly on GB smooth muscle
(V.
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Similar results have been reported in conscious dogs that postprandial
GB contractions were partially inhibited by atropine and hexamethonium.
The existence of CCK-A receptors in the vagal nerve and GB have élso shown
by autoradiography. It is suggested that postprandial CCK~induced GB
contractions are regulated through CCK-A receptors both on the vagal nerve
and on the GB (2). The vagus nerves provide the major nicotinic input to GB
neurons and that vagal terminals within GB are a site of neurohormonal
modulation of GB ganglionic output by CCK (3).

The possible mechanisms of CCK-induced GA contraction will be reviewed.
The neural mechanism of CCK mediating gastrointestinal function will also be
compared among GB, pancreas (4) and stomach (5).
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—HNTHREL. BERS Bl E T 55 PlEMRICHRARE L 2. LEE
R 22 BITIIRIERESR O . RHEER 2 BlE &0 L7z, BB RGN ZRITHL
3E LS SR E 2 RS 2 B E RumiioR - @ EWRE 21 FITidafEE
% 6 B, BEEYLAR O Bl 25807z, ABE ARImERLR - H@E IEf A 17 1 Tid.
SMEERCHEEREO ST N>, BEEABEZE TS choledochocele
Tl FEWED D - iR ORRE NIRS & DI DRR G NSV, FFITH
BEETSREY TRIBEROIENYRNA SN, EEEREICEREZET 5,
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19. BIFLERER ) 5 A EHE ST EHIC BT SR HBE
REERSI AR NEL 1) [FSVE2) . SARTTISIRRBTANE 3)
OrEiEE, FR £ WEIITA B EE DIIEA M EFE1). M
AER2). RIER3) .

JREEREES] (5 8%, M) 1 ERCP ZMEfr L /. T+ i85 FTHIsrERic
KRELRBFENEEL, ZIXDhZal—2 3 %o/, BEEEZNLT
TREMNEE SN, FTHEITHRL+HEHBEELDEEN SN, 8IE
SHMN S DEEBIDEAZRT 5 EHZEL 7z hEia%E £ TREIER S N2,
T FRIEANOEERI O LIIA S NN o7z, EFEIS TG ACERIC A E
L. ZZhoEE 20mm OHEE S HE EEEREE Iz, EEEGRE
EIZBNWTHENIEERNNYEFT S Z L3N TNnEHN, ZORKIESHIC
FIDDTNI AR EI NI,

20. HEREMEIEEPANC NS AT O LNF L 7)) DR
D R B K ORI REDHERS

BHERREESZHENR  ILAEL T, BRHES. & IET
B : SUBRSRIEMRAT b 21 7 VIR AR I BN THIR Z BT 2 &
WOER DD, BENEBDRTRTSERIC K S EE M= L,
WTDENEC DN TREEIT o7z, WM& BRFEESRETS 3 Fl. W
NHIETNI-—NUTH B, BT 12meg/BE=ROKRST Lz, ik KERD
W% % ERP X713 MRCP. EAA D tEaEE 27 L F AR 7213 BT-PABA
AER. BENIBEREZE 75gOGTT TEEFL /=, Pl 3 EFIT N TICIEEH
DK 2RO, 2 FUIERRDHEEZED. 1 BN TH 2RI
LT, WERFBOBMIIE, F2F MBI bIRno7z, KaE BRSO
EDEWIIRIC X D REMREE RS NITER T 2ERNPEFICH L T,
TIIREIMEREICRVED LEZ oM,
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21. BUS IZ & ZEOFHELR X OBEHEDO M
BRKZE—NE 1), RE—RE2)

VERERE, RIS D, SE—8, hILER2), MESEE 1)

[HHIEUS AW THEORIEDRE L EHREICD W TR L 2.

RIEE 16 ERNTHET UZRUIREIOFR T, MFNT EUS BXUEREEER
BEET LU 47 B, [BHEIEUS £ SREBRSIENFT R AL L. o
BICXONELU, RIS, BRICBUTDEREZHEIE L. [BRIREE 0K
MAENERERSEE, EUS TlRARTa—&(I#) & U T, NERICEHEL
DHSNBHEIER T I—(IEDIT. NERIZ BEIALS RALH TR
—REII—GRIIFICHEEI Nz, FEMTIAMEREEZ, PFD #HBRON
TNBERENASNE, [FEIEUS BRIIERE ORI E X BL, B
HERE & BHEBEAIA B 1z,

22. GGA 0 HSP60 HEBR %3 5 HEIE SRS BRI RICEI T 5 LRt
ERRVA(I=Prs ) o2
wA B SRR
GGA (Geranylgeranylacetone) 13HS P72 HEEHEMNTDREHEHERZ2FT
L5ZENHSENTVWS. FERTIICCGANEESHERAOUEDREZAT S
N, BFEELUTHS POREENHZNE2ERMCHRE L. EBRICIT Wistar
REHMES Y bEAW, GGCADBRRSE, HIHEFRAZIERL, & 5IZEOH
EERNICEALEZ. ME7IS—, a2M-IRY, EREREE, L6, TNFa
B, BEEREERELZ. BICGGARS, ER5D2BOTy M EAN,
ERAERD 10 HBICHEZHL, HS P60, 72 D% Westemn blotting TH
ML, GCARFICXVEAEERBLUBRREFKIARICERL, &8
MANT A= —bEEZRLU-. BHRETIIHS P60 BRIEL, GGAD
JEREERIIHS P60 HZENT 2 LRI N,
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23. Iv MEBEEICNT AHEEREE S UBROREICET 25

EMRERAZEE SR
£ BE—ER, dtAf AL =g E—ER

T v M T8 0 % DRERIIROREREE - XREMIO YRR 21TV, FEERROH
EERMBLUZ. £, MBENRERERRI L,

24. (EPEGUIVER BN X B 8RR OBLIRIRA R OB

BIET =2, FHEE BT, DI SR MBHE S BE.

RfREEFAR  FH B, B A
BEERBETIEN, EEEICIA, RAKEDDOBECRRARNEFET D &
SONTNDS, BASIMBERERREIC L5 R, BRI RE 2RI E
HERICREEZEZ D EEZ oD, T I TRELRKIEYN S LRI NDEH
TRV BEZDHT L. BHEREREE OELRINRRICDW TR Lz, MR
feEE 184l ERHBE 10 SIRMBEEARE 12 FITH S, BHEERR
ERCEMER, FETIEHREEIVAR B EDEINZRD, EEEIEM
ICPRER SR BRI B BN L 7z, EHRESIIVR EESHTICER Y
FIKAEITB LRI R R OFERE RS Z LN TE, BHERARE OREREMNT
FEM AR BITINA., RAME TR R DIRE EBED B B &5 2 BTz,
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25. /N L REHIE E VLK S HIRT OB A & IR TR DO 2 DAL
HEERE MRS, B 3INBQBEEEF), FMNERQ), 5 RIE R,
HIAREHER) (H#9) BEOFEIEIIREIC EEEEEN SHET DD
EE D F2IING LR OSBRI EF SRR F AL THRE 3 HlaEH
AT BEERAA. S BICTOMIBE | RIBERFTT VEMWICRHE L Bz TFE%
RIREMEIC DWW TR 72, [HiE] Pdx—1 cNDA ZHHAA AN Ii-EREEL
79 ING_E R BRI SE D R EAIIR T B IEC6 MMV A L /2. 187200-yh D
Pdx-1mRNA DFHE % western blot = THR L, @FEBM% (YK14 fiig) %=
@ﬁbté%ﬁﬁkﬂ&ﬂﬁjéﬁﬁzﬁlbtﬁikﬂﬂ4ﬁﬁ%ﬁib
7. [#55] 1EC6 Mzl monolayer OEAIKDOFEEZRT A, YK14 #IREIZ
trabeculation Z 2k L SEEHANZIIMAE E B L, EEF DM OFMIIE 12 5L
DI WFERIDRR E N2 BN OFVETREBL 2 E 2 A ERBIELZMIET
tobzy,CgA, CCK, PPYIMIF AENBIEICHRE O AVAIRETH /= LinL
ISL1-YK14 #ifa TIX 172y & Glut2 OFEERERH #7- ISL1-YK14 #ija %
STZ $ERA 7 M DIERENICRET 2 & %5 2 HiED & M EOK T & fu {22y
MED ERZERD. [FEw] UEORRLD /NG LEOBRMEERWTEKA
MR ZED Z SR L, & SITHERIE DB FIRBEDO RIREE N HER T E /2.

26. MBS T LY AT RERE A EOEER
TR 2 4
BAER., REMNE AR SHcE GRR=F MBS WII%eR
TIESE  mEEES KA E
fRIEFEEE LT, EEZE R-YEE B GRS Z2kETL TWE
To INODREFNTITL THEES > F &M% 6 771 B ~5 FETV. EHOHEM
ErEARET L7z, (1) BBEZES R-Y - 2 EZBHIC Te OB 238D, LI
INBANDRIZEERE, 22 FO—JUTEEUEBIE L7z, (2) fEE-F—faRsHHE
W15 REVHRER AN B2 O R IC Te OEF#H % 326 sump syndrome
BRI L7z, (3) IRETHEIHEREAVE  Tc DBH R A L—XIZEATD
PEft AN A S BN ORRERRRE. O3> hO—)UWZialL 7=,
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27. RERESE TABSERRG M D T B & AR ke 2R~ DR ad
EEE—RR SR
R, BREER|, ZHER. ZHIEH.

EL:D) HE%@%T?W;@%‘Z&k&%f;m ME DT BRERERIR A2 D & HiikE 52
ERBERENREINDLDITRY, éﬂf%%@ﬁﬂb@ﬁt NEY
FIERERL TWD, SlEl IEHESE T R SR I O TR EERER IR M A AR A\ D
BIIOW TR Lz, (] BERNZEHALEE 215 hf*ﬂ’ﬁﬁ”ﬁ?ﬁﬂﬁfﬁ]ﬂj
MHETEI T, AT US I TFEESEIRET & M2 OB WEFI 2 REL T, &
FEWC BT 2 KIREBRIREEDOZ b, IMED TFREHRE US ICTHERLE, £z
INRE T4 T )= A BEEOE bERELE. [BR] FERE
FRdld 99.6+£19.3 4. &KMEEIE 11mmHe. {ERMEIE 10~12 E TRIBER
B (BREXER 13 257£110% &2 DERIRED RS0 TN, MiEOT
ik US TIEAS hllife 2R TER oz, M/NR. 747 7 —4
. BEROLTIBERDEMN oIz, [FEEE) IS TR AT R AR

MR ZEHET M. MEOMEEROBIIIES M > 7.

28. 5 ) —NEEEIVEY b TOWREBROEFITDONT
BHEAY BERYY HREEY B FE=? NRET D BHHF Y
DIUEEANE 2) LEE KB ERNE LR X - E - &4
HEY) T4 ) —)VENIEMERE L TIHENE 26T 5, £/ Et 285
INEIVEY MNGP)HETIX Bt OUEEINHIZIRIZEET 5 (WHERZER .
Z DY & IR EBRIC K DRRET L7z, AiE) GP I Et K&T v hno—2k%E
BEL., B4DBELEF TERETR o, #F) control # TIX KC,
BayK8644 DOUHEI Et THIHIZ 413, PDBu, histamine OUHEIZINEIE
7. HREANEFE Ca®'lz &% histamine OINHEIL Et OEEEZIT2N 57,
Et B T3 KCl, BayK8644, histamine, PDBu DOIUEIE Et THIRIE 317205
7. PDBu OUHENE verapamil TREWCHIZ N7z, &iR) GP REFEO Bt it
P13 PKC &M 6 L-type Ca®"channel O TORE THMRINE I &
ME Z 5N,
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