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Role of interstitial cells of Cajal in spontaneous contraction of smooth muscles in

guinea pig ureter

GE Liang, FANG Qiang, XIONG Zhi-yong, SONG Bo, LI Wei-bing ( Urinary Surgery Research Institute, Southwest Hospital ,

Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To explore the effects of interstitial cells of Cajal in the ureter on the spontaneous
contraction of smooth muscles. Methods The interstitial Cajal cells of ureter tissue were identified by c-kit
immunofluorescence and laser scanning confocal microscopy. Smooth muscle strips were used to study the effect
of Glivec on the spontaneous contraction of smooth muscles in vitro. Results By using immunofluorescence
staining, c-kit-positive, ICC-like cells were found in the ureter of guineapigs. With a preload of 2.0 g, KCI
(final concentration 2 x 10> mol/L) induced stable spontaneous contraction in the smooth muscle strips of
control group. The frequency of spontaneous contraction was (6.8 = 1.6) times/min, and the amplitude was
(0.104 5 +0.021 6) g. After the smooth muscle strips of experiment group were incubated with Glivec (final
concentration 10 “*mol/L) for 30 min, KCI (final concentration 2 x 10 > mol/L) was added into them, but
didn’ t induce spontaneous contraction. Then the Glivec Kreb’ s solution was substituted with normal Kreb’ s so-
lution without Glivec. After 30 min, the spontaneous contractions reoccurred in the muscle strips with a slightly
decreased amplitude. Conclusion ICC-like cells of smooth muscles, which play a very important role in the
spontaneous contraction of guinea-pig ureter, are most likely to be the pacemakers of ureter.

Key words: interstitial cells of Cajal; guinea-pig; ureter; smooth muscle; spontaneous contraction

Cajal 4 it ( Interstitial cells of Cajal, ICC) J&H %
T P ECTE A0  , 3 A ke A K BRURR N 1) 4 DR 1A 1Y) i DR

ELTH : 15K [ AR #3400 L5 H (30670776)
Supported by the General Program of National Natural Science Founda-
tion of China(30670776)
EEEA 5 58,55, TR0 I N Ao AE B0, 2N IB FR AR
KA @mAME T T IRTSY . E-mail; geliang_marshal@ yahoo. com. cn
BIEIEE 2L i (023)68765347 , E-mail ; liweibing@ yahoo. com. cn
Y75 B #A :2009-06-16 ; £ 2] H #§ :2009-07-09

BN R IEA G R BT IS MIIGES B i
Cajal 2 fif JE & 48 L9 1CC #E 41 ffd (1CC-like cells,
ICCs) "2 (H D fg i AN B, H R E 4% 1CCs
A 5T Z2 S e AR 3 0 HO R Fe A Lk, Th e i F
FEMGER A o AHIFGE R FH I 2 B 3 T 2 A1 ) 551 FR it
BRI L JE ((Glivee ) H 5 V5 M B W ICCs J5 28 K FR
i pRE S NUILAE A & U4 & sh A8 4k, § 72 ATD
RE2# X ICCs 7E 5 R4S -1 AL B & PR e 0 sh b i
VB A8 0720 H T



522 B SE A5 Cajal (8] B4 MRS IRAS S0 L 1 2 PR b AR 2215

1 #REFE

1.1 %%z

TR Hartley KRR 23 1, MEMEARKR ,8 ~ 10 JES, (4
(361 £33) g, 5 = ZE & R2E L5 sh W PO $R AL 1 RIES
SCXK(%)2002007 | . #% i 5 4= WML AL 7 2 3 4 4 X B4 10
HLS00 A 10 H 4k 3 R T @ sdhfbz g e J BT IR,
1.2 AR EARARG R &

19 13 EL L 22491 (40 mg/keg) I8 s v S5 JRR e JUAC B, AP0 B o 1
FTRERFEREG . RAMEIE Y0 K R & B A O
ARBYE 3 2SN HEA 4% 22 8 WP , I B o i PR A8 sS FAb &
FLHIPRE o 24015 min J5 RFH RS 18 E BUE , 45 FL5 PR & T o
FFO,ET 4 C 4% ZRPEEP IR, BYIF4IRE IR RIBR I
FHE TR ALIUZ 8T 829 5 mm x5 mm K/MIZHET
1.3 SRR FLEE

FH 0.01 mol/L PBS #i (NaCl 7.05 g, KCl 0.44 g, MgCl,-
6H,0 0. 244 g, NaH, PO,-2H, 0 0.187 g, NaHCO, 1.294 g,
CaCl, 0.278 ¢, FZjHE2.22 ¢, IFEAKIMZE 1000 ml 544 pH {H
WEZET.35~7.45) EEEHLA H 5 min x3 Wi, JH0.3% Triton
X-100(100 ml/Jffi , 3% [ Sigma /A 7] ) 2 T &AL 20 min, FRRIE
YEfE 1% BSA(10 g/, it Roche 22 F])37 CHEA 1 h, LA
1:400 1DZEPL R c-kit 2 7@ BEPTIAR (200 we/ml, 3€ [E Santa Cruz
D) BB 4 CIEE 0, BEVEIE A 1:200 Bl ¢ 5¢
YW (FRid Alexa Fluor 488 £ £5,5¢ 5,2 mg/ml, Z& [# Invitro-
gen 28 T]) B BRI 37 CaHEGIEE 1 h, EYESE A DAPL el
(50 mI/Jffe, bifE 38 < KA ARBIEI) ZRFHOLEE
10 min, JEPESE B A (GVA KSR A 71,5 ml/ff, SR A2 4
BN FD) Hil B A b o's L3R A8 s (LSM 510 META #0t3t
FRAE D IEE, BB Zeiss /AR K J5 245 G T AR5 45 1CCs,
1.4 L6945 %

AT IR Bk BB S sk BOA S5 7 R [ %2 FA0 RMOz , WS iz Jik
YR MR, R A IE RO, B B RR EEE LA E R, &
Mg T ERLE . AR A R A 38 AL LU B UK 4
1.0 em (4IRS, B T 4 C Kreb’ s P& M. HAESRRE
WS X DR A A TS DAL BB S N T
1.5 WuE&ssih

BT H IG5k S E e T2 9.7 ml 37 C
Kreb” s ¥ /)43 U (32 FQ ML, 25429 10 ml) H1, FF3E LL 95%
) O, F15% [y CO, , AT bifi [ 22 - 18 VRS RS &8, 1o FH 22
LR [ 58 T4 — 4 B R R (MR ) 1Y JZ
100 7L i T B e (=8N TR AL A A R AR I,
LR e e 2552 RM 6280C 751 22 18 Ak B (55 RAE AL B R 5
CHUEMSERT) , e B Atz ik 71, REUE N 0.75 g, FAHEH
R 2.0 s/div,

1.5.1 X4l mPEIE NS NI 100 wl Kreb” s Y, £ L
TR WURS PYSEA 30 min S5, P83 — 4E0 B H0R %, L&
TKFITFHE 2.0 g, [AFIEAFERAIA 200l 1.0 mol/L KCl ¥,
WIS B G &P 5 ER 10 min, J0ERFA] — ok fr gk .

1.5.2 SeEeZH mREAUE AN 100 pl 0.01 mol/L Glivec
(Glivec i %%,0. 1 o/ ki, B+ Novartis 1 25/A 5) 7, 73 L 4%
TESF V8 LR PSS 30 min i, W15 — i 07 RS SH 2%, L4k
FIFE2.0 g, 1) F 1 U N IIA 200 pl 1.0 mol/L KCl ¥ ¥,

WEE 20 min, josRATE] - 5k 7k .
1.6 #3En &

BOFIE UL B R M S o AR 19 1 min AT RGN, 3%
R FH RM 6280 251 230 A {5 5 R AL FR R 45 4. 2 AR 1F
HEATI A
1.7 %tk

SEHEIR LA x £ s FoR SR SPSS 13,0 Gt 74347 -

2 #R

2.1 ckit pERALLELER

TR U PR AR b OISR AR 0 e T T L 31—
J& c-kit Yt B A 40 L, 122K A0 i S MO R AR T AL
1 ~2 AN , A0 MU R ITT 20 B ST A 25/, 455 I 25 2 v s ml
Y5E N ICCs (& 1) o

20 pm
—

1 re-kit 3 & Al ad 2a il
1 BFRHRE ICCs IAERERMEBENE

2.2 Glivec 2 & k& Jk g -1 B WUNLA 69 7 R

Xof FRZH T S BG: 2H A5 10 AR I 2%, TROHTL A% e 48 Wt 3 Al
GEBH RO AT G A A Bt A, 5B, 7E2.0 ¢
BIRT ST T, &8 2 x 10 7% mol/L (5 KCI aJ 5 4 %ot R £ L
et BURSE 1 B R R, I e iR B (0. 104 5 +0.021 6) g,
B Hg (6.8 +1.6) Y/min; STH2H 22 & W JE Hy 10 mol/L
Glivec 5% 30 min 5, R4S TR J 2 x 10 2 mol/L f#) KCI,
NEEE LW B B A, 4 Kreb” s Y PERR Glivec
30 min J&5, LA XK T A KPR 46 , 15050 4 1 132 s A BRI
LA 2,

A e i,

' I Y R

B

0.75 ¢

s S A KPP

A:sfEBL; B S I4; C I AILE Glivee 3uMLE
2 BEARRMRE TR E - K%

3 it

ICC 2 H i po g i F 4 i, 2 5 R 455 1)
FELE SRR I HLAT LA SR A5 5 10 - T LR R )
ek % I B R 8 1 22 DA 5 B IR A A
ICCs j245 5 H Wi 1CC 20 g 5 A A DL AR ) 5 3 g



2216 =

O N

RIS

A R — AR, LR 258 45 5 1CC 4R i
AL, BB R a SR, A, BRI , G (5 5y
B AR R A 2 ~5 RIS, At kb2
AN iM% o 1CC i T AR R B Ak HL TS 3
AL LI , S BT T LB W e L 2E TR e g DD RE TR
3, A 56 1CCs TR E SN V2 F 18 WLAS B 3)
T BERI AR A AE I, 1CCs T RER 48 R 25
THAEE AR ERXEORES . CLa SRS
FHAZE S A B AE 9% e Y 1CCs FaE JR LA i =2 1] A BE T
JITTE FL S fl” R A B T e 45 4, O FLE— 20 ff 9
BRI SEYGUESE T ICCs F LA 5 ' e A% 3 45 AH
AR PR LN A o T, BRI 1CCs JEAEAE IR
RPN B R T LR L 1% 235 A R T R R i 1
FAEH Glivee H5 5 BHMT 1CCs 1E2 4 T I E
FR £ BE RS 1CCs A5 8 R -1 ILAS 19 22 PR ML S £ 4
VEBEA TR BT o

Glivec Hy25¥) it 2 H IR T B e, Bl id 5
ATP SEAA-PELS & IS R R HEAL 500 IR H RSN 5 oL
A TE AN RE R PR TR I, IR B T PR R HE AN BE
PEERRAL , ANBES T Ui AR 73T ik — 2D AR, 2 —Fh
NG TS B R 52 AR . BATT A Glivec 4
Sk LT T ICCs f i R A 7 1 LU %, 45 K ]
Glivec STt FHLIBT (4 L A& 75 [R] — S8 25 18 T BEAT RGN,
X CPF I 225 . SR IL, TELRIE 107" mol/L
(4 Glivee FIRAINE T, AR i PR A1 1 ILIIL 2% 190
KM M o [R) I AT Tk K B, K S 3 21
Glivec HLWrid i PR A -1 WUILAR 78 52 90 45 SR B 46
Kreb” s {F BB 30 min, 2R J5 2R HIX B A9 S0 56
Tk, WU SO T A kW . Xz d T
Glivec X 1i% 2 PRI 32 A 5 S PRI R & T i 1k
i, R bt — U TSR A I MUNLAS A &k
PRI AT I T Glivee T3 EEHY o

TE OV BRUR) A RAE L& T, FRATT R I it i 52
B s B Sk R B B EBE 9 07 i, T AN P BRI 25 1)
IRRIAE S0, 1 A i S JRR e 245 1) % i DR AES ) A P i 4
PR, TSR A R B HERYE . Sy — 7, A
SEH B H AR T X HA PR TR LA S e i 22 A
B, WA X1 WLILAS 5K 0 B 9 B AR O/t 47
WS, O ARBRYIE IUREME LR 5K 10 BT L, 3l
BEA R RAE WLAS /R ORI 7 25 B S 56 v B e FH )
BRHEE LI

H A, R A i R A UG sh A A ki 2, i X
B MEE RN R B R I N AR A JRITR |
JUL PR PT 00 5 25 , (X i PR AEE - UL 5K 0 R4 L4 AR
R AGEIFAZ W BA1Z% BRI S50 T7

BT RLKCL I (BN 2 x 10 7% mol/L) i & S
RS R WA H AR s, SO . ik £
S5 ST o e A AN KT i R AU L
NI & B 1 L 5, McHale 50 06 /e 44 &b 41 ity 52 56
HRAIESE, fE08 FH Glivee #1338 SR 1L 1CCs J& , 18 bR WL
WA B R 3Z B T WEAMH . Golenhofen 251 &
B, IS TR RE 25 I A REGE B A i i PR A 451k A &
PERES) s Teele 26107 137 1] 22 Fh bt 25 BHL ¥ 70 )5 Ho AT SR TG
DB AR R PR A5 1k A R G B, T UL, B R A
Y WLAR G 0, Ch sl S R A 40 1 O P A S s o
ZWEIFE LI BEA, AEHERR T 40 28 200 M ke 5 SR
BV LR AT RS | 2 200 6 fof 45 PR - Vi UL
L E R E 7 AR A ZE B PR AT i LS A
WA S 45 L, 45 A I PR IE 1CCs 3% 5 W T i i s
¥, FRATIA i PR 19 1CCs #4481 BE 2 4 PR A5 08 WL
&R R TR T — A DA FL A B AR 3 LA 5
A B T4 W 1CCs ek IR e S RE Ve

S Xk

[1] Smet P J, Jonavicius J, Marshall V R, et al. Distribution of nitric oxide
synthase-immunoreactive nerves and identification of the cellular targets of
nitric oxide in guinea-pig and human urinary bladder by ¢GMP immunohis-
tochemistry[ J |. Neuroscience, 1996, 71(2) ; 337 —348.

(2] &0 BE, 2200, 7 &, %5 1CC FE4NARTE IE 4 K BL_E SR H 9 4
A B LR s [T ], 5 = ZEBE RS %4H, 2009, 31(6) :
495 -497.

[3] McHale N, Hollywood M, Sergeant G, et al. Origin of spontaneous rhyth-
micity in smooth muscle[ J]. J Physiol, 2006, 570(Pt 1) . 23 -28.

(4] Tids, 7 o, BESr, 55 BB Cajal ] 5T 240 M0 X 5% bt e bR AL
MDA PR PSSR RIS BRARIE WD 2B 92 [T ). SR = E R
24, 2008, 30(12); 1118 - 1121.

[5] de-Moura R S, de-Lemos-Neto M. Effects of potassium channel modulators
cromakalim, tetraethylammonium and glibenclamide on the contractility of
the isolated human ureter[ J]. J Urol, 1996, 156(1) : 276 —280.

[6] Yamamoto Y, Koike K. The effects of beta-adrenoceptor agonists on
KCl-induced rhythmic contraction in the ureter of guinea pig[J]. J
Smooth Muscle Res, 2000, 36(1): 13 —19.

[7] Santicioli P, Maggi C A. Myogenic and neurogenic factors in the con-
trol of pyeloureteral motility and ureteral peristalsis [ J ]. Pharmacol
Rev, 1998, 50(4) : 683 -722.

[8] Kirkali Z, Esen A A, Hayran M, et al. The effect of extracorporeal e-
lectromagnetic shock waves on the morphology and contractility of rabbit
ureter[ J]. J Urol, 1995, 154(5) : 1939 —1943.

[9] Golenhofen K, Hannappel J. Normal spontaneous activity of the pye-
loureteral system in the guinea-pig[J]. Pflugers Arch, 1973, 341
(3): 257 -270.

[10] Teele M E, Lang R J. Stretch-evoked inhibition of spontaneous migra-

ting contractions in a whole mount preparation of the guinea-pig upper

urinary tract[ J]. Br J Pharmacol, 1998, 123(6); 1143 —1153.
(m# iz pE)



