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Abstract

AIM: To investigate the ionic and molecular
mechanisms underlying the effects of changes
in plasma cholecystokinin octapeptide (CCK-
8S) and somatostatin (SS) on stress-induced bile
regurgitation in rats.

METHODS: The changes in plasma CCK-8S, SS
and intragastric bile concentration under stress-
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ful condition were measured by radioimmuno-
assay (RIA). The contractile response of gastric
antral smooth strips isolated from healthy
adult rats was recorded by poly physiography.
The regulatory effect of protein kinase C (PKC)
on the phosphorylation of type 3 inositol 1, 4,
5-triphosphate receptor (InsP;R3) in gastric
smooth muscle cells (SMC) was determined
by immunoprecipitation. The changes in in-
tracellular calcium fluorescence intensity (FI)
of SMC (presented as [Ca®]i) were analyzed
by laser scanning confocal microscopy. L-type
voltage-dependent calcium currents (Ic,) of
SMC were recorded by the patch-clamp tech-
nique.

RESULTS: Both plasma CCK-8S level and gas-
tric bile concentration significantly increased
during the stress period and reached the peak
at 2 h after stress, while reverse effect was ob-
served in plasma SS level. Respective addition
of CCK-8S and SS caused a rapid, sustained,
concentration-dependent increase and decrease
in muscle contraction of gastric antral strips,
and CCK-85-induced increase in the contractile
response could be significantly blocked by ad-
ministration of nifedipine or SS. Similar results
were obtained for the changes in FI and I,
of SMC. Pretreatment with SS significantly in-
creased CCK-85-promoted phosphorylation of
InsP;R3 in SMC.

CONCLUSION: Gastric mucosal damage in-
duced by bile regurgitation under stressful
condition is closely associated with gastric
antral dysmotility evoked by the changes in
CCK-8S and SS. CCK-8S-enhanced gastric
antral contraction depends on the release of
intracellular calcium stores and the influx of
extracellular calcium via L-type voltage-de-
pendent calcium channels, and can be blocked
with SS, suggesting that both CCK-8S and SS
play important roles in the regulation of gas-
tric motility.

Key Words: Stress; Bile regurgitation; Cholecystoki-
nin octapeptide; Somatostatin; Gastric motility
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BEY: R 8T mAk- A\ ke &K % &
(CCK-8S). A K& (SS)# T AL, LR =% &
ST SR Tt RO P 6 A48 ZAE R Fe Al K AAUH].

Fik: ()R % & 77 A fe 2 CCK-8SH=SS
KF, 5 Ew AT RABATIVE, 2)% F4A
RPIL R F E BRI LR E HH T oyl
U5 &3 (3) T JE P T ik Ae o R BL I iR A B
EF R (SMC) = A1, 4, 5- =B8R LES
% AR (InsPsR3)# B2 1L K -F; (4)Fura-3/AMARIT
B £SMC, WLE#HALCCK-8SA=SS*T it 1 45 5
F R (Ca™ 1)t % vk, (5)& ML F At ]
B ESMCHIL-A 1 4245818 ¥R (1, )89
TAH L.

LR ()& ERECCK-S8SKEME A
e it Bk KT B 25 3R (39.P<0.01), vA KLk 4%
RE1-2hmALE, M RSSHKAEN 2T K
# P(35P<0.05); (2)CCK-8SHEA T § £ fouly
IMTYAT R RH IR G he i, MERTHR
(3#P<0.01), SSHFJA A8 R H A& FL BT CCK 49 3
SR ; (3)CCK-8S 34 5% § 5 -F 7 Mltm it
[Ca® i% 3R Awl,, (3P<0.01), SSHE A 48R
F A FLITCCK #4938 32 2 i ; (4)SSHE A FCCK-
8S_L iR 649 InsP, R B AL KT 7Tk B H-38 5%

LS MOMCT AR RUR A A0 B R
5 CCKASS T AT § 3h /) ZELE AR %,
CCK-8Sif 1T ¥4 3% Jir, 17 4548 38 Ao AL 9145 1 34
¥k F MY, AN TTARSSHT R, =4 &
JLPTE R B B A FELP AR TR,

REET: B ABTHRU AR R; A RWER; B
;A

THW, BE, L, SR EKORVIA FEERER
NSORDTRALHDHNER. HRELABIAE 2010; 18(24)
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ISz (stress ulcer, SU)JE IR /G BRI
W T PR IR R, HAT R B R R 2 AN T
2, BVA BN BRI v A 6 43 1.
KA TN, STl S 30RT 5 | e A4k P 22 ol i - i JOAC

S s ) ThEEIRER. BT R 2, FB
SR I, A5 B D B AR B A R 2 S U AR )
SRR, TRV RAAES UTE b i 4E H A
L5 R ORI - JOA T PR A FH AR P2 IR Sl 4
Z (cholecystokinin, CCK)F1/E K413 (somatosta-
tin, SS)EPARN 2 oA T B W TE e PR aR 48 2R
girh, HAphE i TR S iR S AR ) Ik
Jlk, fliaal 53 B S 2 AR S G, RN Ah o)
W Wis sl ke A TR R Y. AT
FUR R VA 7K R Ay 8 ST O BRS UBE Y, A0l 3
WO BRI T I B 41 25 )ik (cholecystokinin
octapeptide, CCK-8S)FISSAL, it — 3% 1421k
5 NS IRV RO AT BRI &R, DA R 3 2 1]
(AR BAE AL EAR I 23 1 A0 22 U, AT A
I R 7 6 FR T SUSRZ BT I 7 1.

1 RIS

1.1 A AR S 2 SD KR40 H, M i
250-300 g, MEMEA, BEHL A (1)1EH X A
105, AATATALEE; ()30 5, 2051 T
WO A2 h, ML RS0 1. 2. 4816 hidhfT
MEE. WAL K RS T AN AR /K24 h)iS, [ DY
TR L, BT5 CE0.5 CoKkMtT, KN Z
K, R4 hULB R SURBE RS 3ot I 4 AREAT
i A B O ISR I TECSRT f 98 2 A W K i 2% v
CCK-8SHISSIK-, Fift F VU e e i ks il 75 i
R R B

12 7%

1.2.1 B ARG Fo AT 08 W2 ) &0 AR
EIEEHSD AR, A 250-300 g, A AR
S By, Wi, IR ECE, W RS BT
HAEK rebsill TEGE T 5 225 B AT Y
WLET 477 o) 43 S DD EC 563 mm, K8 mm () i 52
FHa T TPAT R TE N4 4 A1 WL 40
(smooth muscle cell, SMO)I, K4 B 2 mm
X4 mmpNIRE T AT, 36.0 'C-36.5 'C Mt
%% % 5 25-30 min, CESPSSLEMIRVESIK, |
1R W AT A 23 ke, 7 2 40 B B T
AL w25 F IS 2 ORAF T2 'C-8 ‘CIUKBS
.

1.2.2 BRI 58 JILACBCE T3 A, —
i ] 7€ AEAH 2288 b, 5y — i B 9K ) M BE AR AHIE,
W NLAAE ). & K3 mL/min)FEE2E R
W4k, 37 ‘C£0.5 'C FHFEEARLLO,(950 mL/L)AI
CO,(50 mL/L) ¥R &S BT BARKE
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Castedal & if & iE
%+ =458 R A
S48 CCK-8S(pmol/L) sSing/L) ABstERmol/) ; ;2 A % Z ;; "
= RS R
[ERNIRA 2.23+0.88 45.83+2.11 37.93+£23.76 B b .
NEENTIEE02 h 4.91 +1.44 41.59 + 1.58° 552.28 + 75.69°
NEESRF0 h 9.05+2.93 31.29 +1.53° 690. 70 + 64.69°
NEESERF1 h 10.05 + 3.89° 27.52 +2.53° 1 316.00 + 197.36°
NEEERG2 h 10.80 +3.82° 23.06£3.11° 1 087.30 + 252.75°
NS SRE4 h 8.61+4.17° 26.20 + 1.82° 563.22 +117.97°
NERZESRIG6 h 5.87 +4.95° 31.87+1.97° 62.68 +55.13°

°P<0.05, °P<0.01, “P<0.001 vs [FEXIBLE.

(AT B 7 A ith), % 5 60 min, 458 € 1 H K
PR S i\ AR B SO SR 4 2 T
Ji UV W 4 % ) (R A 1 AR A

1.2.3 Sz itie, BAR & iikfe 92 fp i L1 mL
23 AL HE I SMCEMMAS00 p LA, VK I
JCE40 min)&, 4 °C F12 000 r/minf /05 min, HYL
EI R R IR R, 4, 5- 6%
PR LI SZ A4 (inositol 1, 4, 5- triphosphate recep-
tor, InsP,R)H.4(1 : 100)4 C RIFE2 h)m, Hn
Aprotein A beads, 4 ‘CH#%21 h, 4 ‘CF2 000
r/min /01 minFE B3E. STRAREARA NP LA
ATHHIR AR B 22 pP R DR UTIE SR G DN _EAE 2%
M, 100 CAEPES min. Fi4212% SDS-PAGE
438 J5 ¥ % 2 75 F phospho-(Ser/Thr)substrate
PUPR(L 1 000)57 & 1 ISR T 4 1B L, LUFY
S PR A B EPK CRER SIS 51 vh 1 B R AL,
[F)Ser/Thrikdk. i illE£e12% SDS-PAGE%)
B, R B ER A Y E I, SInsP,R3MPT
(1:1000)4 C FFE IR, KlllinsP;R3 S, W
o BT X0 EBOGE B

1.2.4 Fura-3/AM fi & @@ ;. 4 & om A
Fura-3/AM(Z# % 410 umol/L), 37 CHL F30
minJEPSSHPE2IK, AN RS X 10°/L. ¥
R334 nm K380 nm, KHEBEK 540
nm, KAEIBA 3 ms, iEESMCHEZ 2T i (1 9¢
SR AR AL

1.2.5 20 BB 7 4 52 B SEBUA 45734, BELU
Wi I SMC T %23 'C-25 C) FREATSE5:. B
SMCa 1 mLJI A4 it P75 145 B 4k
Bi b, WEEES minf5 & [GHEV(1 mL/min). $7if]
Ha M AT HEBH BT 0 3-4 MQ, HEAT v B 22 ) 6
ZF LI A 40 A 40 GBS s 56 ) A 4
HEAT, —d 0 4L, HIPSSHEN,; ) —4lh sk
AL, K ANPSSHE. A4 Hust=C R
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B 1 RLAMIRCCK-8S, SS, SR TEKEDR L. 1: EH
SHHAZH; 2: NS FEF2 h; 3: NIBEEERIG0 h; 4 NABEEHRG
1 h; 5: REMEERIG2 h; 6: RASEEHG4 h; 7: IS5 ERG6 h.

EPC-10-HEAKAS Fr #HORZ8id kL - B R )
P85 1 18 1L (L -type voltage-dependent calcium
currents, Ic,;). IBITpCLAMPH A F T W L% KL,
FFH Clampfit8.0F2 /7> 73 H £ s

Hit A KA I ALK, SEK 4k L
mean=® SDK IR, nZR gl B Z 1 5. WL4csE
90 25 AT IH— L AL B, B BR DUGH B 20 vp 8 K
LTS AR, SR 5 Hlmean £ SER IR, B
RS20 R B P SO A Clamp Fit8.0F 4E 1
BAFSPSS13.01E 4T FC X AL 5, FFEGraphPad In-
state 3.0 &, P Geit 45 R pP<0.0551IA 14
HEEE X

2 R

2.1 CCK-8S. SSEfzitmsK-F MG 75 I B4l
1L 3 CCK-8S A R IH IRk & 5ot F 41 k2 T+
1 (31P<0.058%0.01), —H/EN LR E1-2 hi
Bk d e, SR IEHT N B, (AR N A K56 h
T T 1E 5 X H(P<0.05); SSMWE W3 N %,
TEN IS W52 hik Bl /ME, 2 5T EFHA
TR 1E 5 6 R (F41P<0.05880.01, 21, [&1).
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KRB EEIK 70r CCK-8S washout
KSUMA, #nl 60 B s R it
EL f%'( X [\‘ﬁ‘ ot ;’f{ \:f: 5ol W-,"f,-'\".'\‘!‘.\ll'.'!.‘-ﬁ.l'-I'-J\’Q‘.'\‘i'&“""yu-ﬁw*' ;-f\;w'.lll -lh i'l\‘h 1‘)’11;*2’ -M\ CR R
B EAK S CCK-8S nitedipine
(CCK-88)A=SS % Eﬂjr i Ut Aot adbasbu R bk
o, it =4 e 30} S5 washout
T B Hink RTIITIOTT
IR0 T B 200 s l-."n'"\-"."u'u"Jxl'-\lu".‘C'.f'.;lJ\.'\'\rffI'l‘k"it‘ul{&“*\"’l"lfj'-ha'-‘"i“\f'.*\‘J"FJ“-’\R\&"LL"HJ?\AM-’MW
A, AR =_FZ 10+ m CCK-8S SS
) &5 48 Z AR A Ao 0 ‘ ‘ ‘
AR5 TFAY 1x10° 1x107® 5x10°® 3 [-BUEEERR A FInifedipineFISSX BEMTRIMT
FAUH. CCK-8S (mol/L) ALRIRIBRIRBARREIBN. A: COK-SSHERI R
B g9, B: nifedipine ] T CCK—8STEF T FIMc4E=kRz; C: SSHIH]
80t 4838087 ; D: SSATPEKFCCK—8STE AT RS 4 idons .
70t
£ ool R 2E.
ﬁ 40! 2.5 B AT EIE LR SR H R B R R e
30} SRR B R -40 mV, BL10 m VKK A -40
| mVIFUH E AL 5240 mV, 4ERF400 ms, HUIR b
"l | | | 10 ms. 4 i AL (T ZE ABUS 5-13 msIif H I,
1x10° 1x10° 1x107 ; : : = o I (i fedin-
SS (mol/L) [-VHIZE 10 mVINT, K, BAIEIE (nifedip

B 2 REMRECCK-8SHISSI AR BT BANULYEHIRAN.
A: CCK—8SHETRIATAIN; B: SSHIHMLARNL.

2.2 M ISR s T AR EEC CK-8S(1
X107, 1X10% 5X10® mol/L)FSS(1X 107, 1X
10°, 1X 107 mol/L) ] 52 5 4 i 1 i A1 )
B LS B4 30N (P<0.05, [E12). 43 4 YL -
PR T 38 P nifedipine(1 X 10° mol/L)FISS(1
X107 mol/L), 7] [E{LCCK-8S(5 X 10™ mol/L){f: i
T ST RPAT IS IR IR A A i (15]3).
23 RAFHLER KBS ENM[Ca® i
PN IR R 651.3£107.4@m = 20). 45T CCK-
8S(5X 10™ mol/L)JiT, [Ca” 1i%e ) i & 51 (651.3
+107.4 vs 764.5+£85.7, €4, 5); 45FSS (1X 107
mol/L)Jii, [Ca® i%¢ )t & F i 55(651.3+107.4 vs
514.5+54.9, P<0.05, &6, 7).

2.4 CCK-8SA=SS## P % ¢ PKCIR #1 #9 InsP;R3
BRERAL A FEARTUESS T RIS TPKCHRE St
I 8 4% (chelerythrine, 5X 10 mmol/L)
S5 3 B CCK-8S(5X 10 mmol/L); PKC¥4z)
7 25 WL U B L R (phorbol-12-myristate-13-
acetate, PMA, 10”° mmol/L)AbFH (KL AAE Ay BH
SR, T REAS IS [N S min. CCK-8SAEH] R
A, InsP;R3PVBETR A0 /K- T 1 5 0] f 4 (B
8), SS(1 X107 mmol/L) & & #51CCK-8S A+ F 1)
InsP,R3MFER L, Tfichelerythrine I PKCiE 4 nT
BELIKr CCK-8SHE 3R Ins PR3 IR AL (K R4 N . £EPKC
FAPEGT HR AL, 45 TPMAT] ) S InsP,R3MEE 1L

ine, 1 X107 mol/L) A5 HL Ik 410 mV T, £
80%(n = 3), UEPHIZHLLE Loy . 5 1R BT L,
CCK-8S(5X 10" mol/L){EH FSMCIH1., 1A 518
#(-56.42 pA+6.57 pA vs -88.54 pA+5.71 pA, n
=10, P<0.01), 7] #nifedipine(1 X 10° mol/L) &%
HOHI(E9). SS(1X 107 mol/L)AJ & WL, (37
B A87.51%%10.64%, n = 10, K10). H4h,
SS(1 X107 mol/L) AT BHIKFCCK-8S(5X 10™ mol/L)
IR SMCIFI T, o R85 (B 11).

3 e
T 1 T 10 45 B Ih g 22 RGN ARl S g ik
B, P CCKMSSEARZE B kb &%
fRIPIRFST. CCK-8SHMISSAE NN HA I S )
YERIARZR 2R, — 7 CCK 4 & A 9C CKAZ AR
JTEIERA s OddiFE LIl fe I 2l 46 FIH v
Gy 55— 5 T LA AR AR B F 1 S SN 1T
P C CKIF 73 WAk i) “PATH5 L CCKIME A, H
FLANTHIO d d i LWL i 2D R R A0t 1k A -
SR WA D, Kt JE B b a] 2 g 4 FRE A AT
IR, ZEARE I, BATTAE w1 S0 S Ak
b, BT T EC CRARIS SAR A #F K L 52 3
J1 2L AR S 0 1 P RIAH DG AL .
HEYE R T S R0 I 7 40 A o T B ok JEE A
FRPEAN B R . RO R, R A
K, RO, 51N E R ED. 4531
R, RO 46 G R BRI C CK-8SFI B T
P A< P R S i, — AR NS RS 1-2 hiy
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B 4 4 FHCCK-8SHSMC mMZAZE

BACa™ ISR, A # T 5 R A

A: Ffadhifura—3/AM; B:f%;  CCKASSHALE

R A FHLPAR

4 +
590 CCK-8S
T T

0 50 100 150 200 250
t/s

5 CCK-8S{EFTFSMCIBRICa* iy ar k.

B O RE Y e i B S A R 1 A
JE 8. 5 CCK-8SHIPHYTERAH S, N4 5
M 3¢ SSTF4E F %, HAECCK-8SFIHYTIR/K Tk
AR I SSK - Bt R A%, JG 2842 BT, k] A,
SR R v C CR A WA KE IR S S 73 h v /b 15 N i
eHIRY B i A R S DA G

W 18 B 32 B R BEAE3AN T T HE SE -
1. BT 48, B-IHE-0ddiKFELY L,
VAT BV SO ) e A e X 3 i 2 Bl K LI
gE N0 RIS R R C CK-8S T 9 FE it
PR3 K B 32 P UL A Wi, S STEH
FH 2, CCK-8SH IG5 HI T 4 SS T4l Ax it &
K01 M DAY B 94 J3E ([C ™ Ti) T e A2 A 1 22 b 4 i A4 3
IR EE B 21 M Py 5 PR TSR e o M el i i
JEE M Py S B Ca TiTH SRR, k3t —
SRS ST C CK-8SHf 5 1 52 WL 45 e 48 4 il 4
FHIGALEL, BRI = % KB $ESMC[Ca” i
[R50 . 45 1 BoR, CCK-8SH] i iR Ca’ iZk
SPSSYE AR, f 2 BR[Ca™ i, B -1 4R
W . 03 8 P ES0 g A5 38 i T YT S
TN O - R RIS B 4T,
T ARG B W A, S R A e
WIS BB B 2 e A AR, Castedal ST
SRAESE -+ —4a W B R R A5 AR i
SR IR O, N T S8 iR iE
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fura—3/AM; C: 257" CCK-8S.

Bl 3 LI 2 B i, IR R SRR T L
TEATE AR L WA P B 825 8 sk (7 T
W26 o C AR RE S, CCKTF RIS SR
M 1 55 S S WL, SRR+
V-8 2R B EERE I, 75 SEda P LR K
[EF PN N Y VAN

0 T P R R S W LS B0 1
Yo R 2, 1 Tns PyRAE 31 53 0 P 465 72 1) o
R0 B9 B oR CCK AT A 5 i ) = B A DL
(InsPy) 5 P _InsPREE 4, i) 0 Py 45 R i
SIE[Ca* 1iTh w5 R A 4e . W& Ak 55
PR [ . PK CIE L i R A Ins PR AN R 47 5
(22955 %R, IR AL 5 I Tns PoR & 25 B A T 4
InsP,fRIBBURAE, AT 400 Lo s Py BBURK P P 5 0 425
A R T, At A2 A T PR P A A S 1 — R
22 G R - I R PR, AEAR LI, ST
gt R BRI 45 FPRKCEEh FIPMARICCK-8S,
CCK Py 58 4% ] v] # PK CH17 7] chelerythrine T
FHL HEAR, 25T SSI] 35 3R C CK-8S /7
[1)'H $2SMC InsP,RIFIRL, $&/R"— 7 HPKCE 5
CCKA S H FESMC InsP,REFRILIIT, ¥ —
3 THISSIl ik 14 51 CCK A 7 1) InsP, R R 1K, #17H1
MANAESRE. T AEAR S T, WIS RS SIK
- R %, HSSHTCCK A 5 I InsP, R R AL 410
TN ARG, (2 HE T CCRA SR M AR, A
[[IP/IENNA Son L A= WIE -~ IR a2 S
BAHEC S FESMC I, MR, SSHCCKA
T ¢ BE SR HAT B FFEIVE . R AE
PFCIRA TN, SSUKFI 3 T FEHISS T X CCK
(A5, (R T A0 R AN 8 T ok 2 - TR A S
TEHEN ML, I 45 e 1 R AL S BUE 523
HEFLHIRE.

B2, TR ARSI AT (DR
BT R R A7 A HLAES UK AR Pt 31 5 5
YRR, Q)N BUA N CCK RIS SAR AL AE B 5 1y

B EFEAEA, L
Eeind =00 W RO
4 SSTad it %
v CCK-8SA~F- 84
SMCHe A 459t 3,
ImE R T B
HF4L.
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AL A, #
BT, B &
BITE B A
FAH L
HAd.
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5001
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tls

7 SSIEFTFSMCHERICa™iFENZR Y.

A Probe: InsP;R3

B Probe: p-ser/thr PKC

CCK-8S - + -
SS - - + - -
chelerythrine - - - + -
PMA - - - -4

8 CCK-8SFISSHIEATENHIPKCHRRABYINSP,RIEVEEERL
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