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Abstract

AIM: To investigate the characteristics of the
pacemaker current in cultured interstitial cells
of Cajal (ICC) from murine stomach and small
intestine.

METHODS: ICC was isolated from murine
stomach and small intestine and then cultured
in the medium with stem cell factors. After 72
hours, ICC was identified by immunohisto-
chemical technique with monoclonal antibody
for c-kit protein labelling and the pacemaker
currents in gastric and intestinal ICC were re-
corded under the conventional whole-cell patch-
clamp configuration. When the concentration
of calcium-chelating agent EGTA was increased
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from 0.1 to 10 mmol/L, the effects of low intra-
cellular calcium on the pacemaker currents were
observed.

RESULTS: At the 72™ hour, 2 to 4 projections
were stacked out from the body of ICC, which
interconnected with neighboring cells and
formed cell networks under light microscope.
Immunohistochemistry showed that c-kit pro-
tein was positively expressed on the surface of
ICC. Under the conventional whole-cell configu-
ration, the spontaneous and rhythmic inward
currents (pacemaker currents) were elicited in
cultured gastric and small intestinal ICC, respec-
tively, as the membrane potential was held at -60
mV. There were differences in the amplitudes
and frequencies between single ICC and ICC
networks or between gastric ICC and small in-
testinal ICC. Under the conventional whole-cell
configuration, an inward current was activated
in ICC by increasing the concentration of EGTA
in pipette solution W-7, a calmodulin-inhibitor,
which activated the inward current and in-
creased the amplitude of pacemaker currents in
ICC.

CONCLUSION: The frequencies of the pace-
maker currents from gastric and small intestinal
ICC are very similar to the frequencies of rhyth-
mic contraction in murine gastric and small in-
testinal smooth muscles; ICC network generates
higher- amplitude, stabler and more rhythmic
pacemaker currents than single ICC does; low
concentration of intracellular free calcium is an
important factor for generating pacemaker cur-
rent; calmodulin is involved in the inhibitory
regulation of the pacemaker current.

Key Words: Intersititial cells of Cajal; Pacemaker
current; Calmodulin; Intracellular calcium
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THACTE V-1 JUL A0 i DA SRS o 07 24 it ] 7 2
AR 1) B RN E AT A 123 (slow waves)
HLA, NAREEA 1 (basic electrical rhythm,
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IOESREMTEEC EINREE S i e SR NE R VR € (279
st SCT  E IUAS  ( A v A H
AL T A TE LD AN AL SRR, A
- U s s IR T AT L, HIT
MW IZ 0N, 51 B - F i LA 35 H
E B R AR AL T AT U IR T L Z 1811

Cajalli] 14l iy (interstial cells of cajal, ICC), i
AT — b e B 2T Ak 40 B A0~ JUL 40 e 1 1)
B 40 . — N, ICCH %) AICC-MY (inter-
muscular layer ICC)FIICC-IM(intra-mucular ICC)
P2, HAPICC-MY 2R, mICC-IM 5 H
J2 P LA 38 T 1 5% BRI 42 (gap junctions) ]
HICC-MY LG AL 2 T L. ICC T
TERLT] N5 LYWL AT 23 A T8 k) 2% . ok
TR R B, TCCot W V-3 JUL A kS 48 2 i
KNI LRI e, 5 1 18 1A i LR 5 A
B E WA FICCH A A SR L)
DA 9 L 0 A 2 s~ UL I ) 482 08 O
PP LR 5 H R 2 B AR 2 1) JUA 15 T
P, JUHE A A RICCHEHT HLR IR T U aE b
BRI, AT FEAE 8 R K/ BB RN 7 O LC Ciie 75
FLIR R MEREAT T R R )

1 $RR0T5E
1.1 A EJR10-15 difiBalb/e/) (1 R
Bt SR s AR ML), MEREAN. Kraft-Bruheifl
(K-BW)I¥) 4> (mmol/L): EGTA 0.5, HEPES 10,
MgCl,-6H,0 3, KCI 50, Glucose 10, L-Glutamate
50, Taurine 20, KH,PO, 20, LIKOHifpH1H £
7.40. Ca™-free-Hank's[{] i/ (mmol/L): KCl 5.36,
NaCl 125, NaOH 0.336, NaHCO, 0.44, Glucose
10, Sucrose 2.9, HEPES 10, DL Tris{fpH{i 55 7.40.
Rr 9535 SMGM(Smooth Muscle Growth Medium;
Clonetics Corp., San Diego, CA, USA); ¥tk
(antibiotic/antimycotic Gibco BRL, Grand Island,
NY, USA); SCF(Sigma, St Louis, MO, USA); PSS
[ 87> (mmol/L): NaCl 134.8, KCI1 4.5, HEPES
10, CaCl, 10, MgCL,-6H,O 1, Glucose 10, PATris
THpHAE %7.40. WU AWK B (mmol/L): CsCl
110, TEA 20, EGTA 0.1, HEPES 5, Na,ATP 3,
MgCl,-6H,0 3.5LATrisifpHE 427.30. Fil5e %
J&, HIT mLIK 73 B A7 T8 T-0°C By v VAR T,
SEZI0 AP VR A . W-7HC 110 mmol/L BRI 5 H
SIS S 1 EE IR AL TS50 m L/ K
295 min. SZHIFITFIEEERCY, W5 E NSV, W
K-BW e SEEvEH WA, B ALHINT 2
FER I PR A A K -BVBOH VLK 15 77 LG 4090, 7E
AR B T R B, s S A TN,
IFHAETCH I Hank sy % 540 min, R )52
Koh et al" 177 10: /) — RUR RS 25 4 0. 43 B3
JELOE LY Ok U R B4 IR RS o 5 o d e =
WREFEAH(37°C, 950 mL/L4, 50 mL/L %81k 1%)

www.wjgnet.com



INETE, 5. 187509/ \&/) IR Cajal B A BARECIB R /BRIt 679
1 38772 hiVCojalBIFRE mA41# 4 =
B, A: H(x100); B: B (x400); A SCH AR A
C: NBH(x100); D: Mp(x  BEARERLRET
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Y. LR FRILA (I REFRIE, PBSHIWE3IR; 7E
S50 T IR 2 10 ming £ PBSHE3 VA
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5 S PBSITYE3 R AFX3 min, 1500 mL/LH s
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U EEFR72 hIWICC, 7885w H &= i 1
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VEEVRURM IS 0, HEATEVR (2-3 mL/min)FEN. AR5
HLBH 42-5 MQIF B i IEATS5-10 GQITJK
B B A EIZE-60 mV, 440 i FLR 2l it
JE R TR BS EP C- 1078 i F BH UK #1038 23 BT
AbE,

SRR P Sevh B R b
SRARIR. S 4 FER T R0 B e 56, HAT 2

FMEZE S bR N P<0.01.
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2.1 ICC A AL F T ICCHFRT2 W, #HT
T BRI pO AR, E2O0
TBE N AR, TCCHR TS 2 BRI 52 c-KitR ik
BHHE, A R SRS 1) B S A €2, 308 43 4 i A
(R (1812).

22 AmpiE K XL R DR B mE Y
A AEAR G A G0 MRS TR T, A B e Ay
HI7E-60 mV, idsk B AVNZICCHR T HLR. 45
R, A EAUNBICCH T LLE s F) A & JF
A AN R, T RN ZIC C UL A H
—ICCHMEKICCZ MR HRtIRE . S
HZm(E3A). E3B4 R ER: B IR—ICCHIM
ZORIC I FE R R M 73 01 4 130.8 £9.6 pA
H1226.9+£28.3 pA, Hi# 735 42.64+0.2K/min
3.6 0.5/ /min, P& HEAER AR5
FMEZE (P<0.001, n = 6); /N H—TCCHIM %
ARIC CI L HL R AR I 230 1 79.7 £11.2 p ARl
272.3+38.8 pA, BiE S35 056.5+ 0.4k /minfll
16.3 4 1.0¢%/min, P& LERCHR MR AN 28 24047 {2 35
PEZF(P<0.001, n = 6); BHVNEH—ICCHKM
ZOIRTC C 2 IR e M AN AR 26 AT LU A b 3 M
F(P<0.001, 1 = 6).
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FERRAG. 25 E W, BEE & A @Ik EEEGTANH
AR P9 R 1) 4 B PN R, R D B — P ) LR
(F14), FLEHH R i B2 T2 19 11219.93 pA.
2.4 45A % G 19 F W-T5F1CCAH &, 7% 49 %
R R AR IR A A I R AR U, K A
FIFHRITE-60 mVid sl d . b 7 BRI 2
FO6] S L U T R T, 5% TR T A A o R
W-7(50 pmol/L)x e 4 iyt A et ol F AL 1) 52
SELR N, W=7 588 INTC CHI I 3T e [ Bl 45
o G e O R (IS A). W=7 358 S e 3
PRl i R 148.54£9.9 pARIINE|142.3+25.4
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B PHEE TOIIR S, 171X LE 40 ffle-K it R 1A
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