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[(#ZE] HArY K 0ddi #5249 L Cajal [A] 5T 40 il ( interstitial cells of Cajal, ICC ) 7E 5% f 52 4 M 350 2 1R e iR 4%
(severe acute pancreatitis, SAP) A fk, Jiik I 16 FUBHPE 22 Mt (1 RBEDLY AL (n =8) IRTF- AR SAP 41 ;
WATHEST 5% A HENHERAN (1. 0 mL/kg) JE A BRAE BT SAP R PRI, 45 8 h IS ALFEh4 . AR A Oddi $529 AILYIRE,
AT PR B . el ibge o, FFA0 Oddi FEZ ALK c-kit FHYEANA . 38 38 SERS 3R A B S DA e-kit /) mRNA
)ik, Western ELIEVEXT c-kit F1 nNOS 85 H 1 Rk 2647 T 9F-4d . FB ST T BB LR ICC B L1 . &5  SAP
MR A B L SRAE AR R R R MR . SAP 4 Oddi #5249 JJLH c-kit FHME 0% 3 (56. 11 £7.09) B B AL F1&
FARLH(88.47 £10.49,P <0.01) . SAP 4 c-kit )8 151 mRNA 7K -4 51 9 {5 T A L0 19 54. 7% F147.1% (P <0.01) , %
BT ERFARL ., SAP 41 ICC RILH AR WAL, iR iR zs i Ab, NN 28 bR S A AR T 42 . 8518
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Interstitial cells of Cajal mediate acute pancreatitis-caused gastrointestinal dysmotility
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[ Abstract | Objective To investigate the changes of the interstitial cells of Cajal (ICC) of sphincter of
Oddi in rabbits with severe acute pancreatitis ( SAP). Methods A total of 16 New Zealand white rabbits were
randomly divided into 2 groups (n =8), a sham operation group (S group) and a SAP group. Rabbit SAP
model was established by retrograde injection of 5% sodium taurocholate (1.0 mL/kg) into the pancreatic
duct. FEight hours after the operation, animals were sacrificed. The pancreas and sphincter of Oddi were
harvested and undergone routine pathological examination. Immunohistochemical staining was used to detect the
c-kit-positive cells in the sphincter of Oddi. The expression levels of c-kit and nNOS were analyzed by real-time
polymerase chain reaction and Western blotting. ICC ultrastructure was observed by transmission electron
microscopy. Results The pancreatic tissues of the SAP group had hemorrhage, necrosis, and a large number
of inflammatory cell infiltration. The c-kit-positive cell density in the sphincter of Oddi in the SAP group was
significantly lower than that in the S group. The average c-kit-positive cell density in the S group was 88.47 +
10.49 and that of the SAP group 56. 11 +=7.09. Protein and mRNA levels of c-kit in the SAP group were
54.7% and 47.1% of those of the S group. ICC in the SAP group showed mitochondria vacuolization, irregular
vacuoles and loosen desmosomes like connection. Conclusion The blockage of c-kit signaling pathway caused
by ICC ultrastructural changes and the reduction of c-kit-positive cells is closely related to the intestinal
dysmotility triggered by SAP.
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H A PUBES #2220 21 2% K R e JRAE 1893 4E & 1
& fizn BE N Cajal [6] J5i 20 i ( inter-stitial cells of Cajal,
ICC) , REMFRE LM T ICC 75 B MR 1IE % YIAg
RIFVEN 4 A FZHEAR AL ICC IRTE R
WL JZ 1CC | ILIa] #f 28 A ICC (ICC-MY , 5Ky 1CC-
MP) FIRNLZ S ZE A 1CC, X SE 2 MV h 5 i BE 1) i
AN A LG, DN TCC AL 3-8 JUL 20 i ok 2 555
TR, 32K 3 FA A AN T AR Sy 055 20 043 1 1
fille BATE B WM 4ESF IR 5 R 248 B FE 15 LN s
g BT kit K N VR R T 40 X T
(SCF) By & B F30 1 1CC F 75 AU i Kok e
AN SCF 34 Ak SN 35 1CC 240 c-kit FY 53 2%, T
REBRR ZEAE c-kit J [ B ICC R 2 53X LE AR K W]
SCF/c-kit 553l J# et 4 ¥ 1CC B s A A A 90770
PEEIE , —Fh c-kit @SRRI I, 58 20 FR T 16/
BN LA ) B 2383, 3] 1CC 1Y e-kit 55
XF/N B R RHLRGE shi 2O E Z Ry /E ., 1CC &
A ReSs 2 B RS D RE A, AT 33— 4L 5
TEPNR , 36 T RE 2 M IR K (severe acute pancreati-
tis,SAP) . WA, BIFFT 6 305 B 1k A P SR R AR 5 RS/
WAL 1CC B

WL IRIE G251 Oddi 5 20 LI shZh BE iy 72
A0 LA e AR Oddi 15 249 L) g s
B &R . Oddi 529 UL REBE RS 72 SAP )14
MU M A I . AT, ICC AT BEFE SAP i & Oddi
TEA D RERE T h R B . TEADE S, &
TTHE S e SAP BAL H Al ik — i

1 HRSH®

1.1 Fm il rEReds

16 2 3 ~4 Ji4H TG =2 Bk A A IR R A e Stk
TR 55 (SAP) 4 KB E 2 2. 5 kg LA 10 min PYRECHI 19 £ BE
B 10 mg/kg, %7 HI10 mg/kg FERIBRA S0 mg/kg LML
PR IR o AR 2o 5 b e ik PR T 3 2 7R e R R R S e
TR REOIT A S B EIF R, e, RIETYHT
8.0 em [FF I, AT TEZ) 20 em ALERFNBRAE 4TI /N,
—ANERE 24 SEERI B BURL— WA THEE . A2 1 min T
FIEIFEAILT mL/kg 5 % W LFREIRER K . BB K
IS RER, . ARTFARLL N AT [FAE Y TR AL $1E JG 4R it 0
o ARJG 8 h 4l ab BB T AR LA SAP 4, RAE MR AR, 192
JRA Oddi FELI WL L,
1.2 Smatbé

IR w6 WU I FH T AL AL B SR 5 KAk, 3% H XL ALK
FHMT22 36 10 min,0.01 mol/L(pH =7.2) B IREE 2% Wik ¥k 5 min
3 UGHA0.01 mol/L(pH = 6. 0) #7452 2% vh i & S0 b vh &
PR, ARV ENE Uk, EATHUBRET A, SR TR 0 B ) 4 ) — e

4 CHRR, ¥ S min 3 A M ZPRCH S Pk, ZRMEE
10 min; ¥k 5 min 3 ¥ ; %085 6 A1 2 - AL B, %51 10 min;
PE S min 3 7K F ARG 1Y DAB PR W63 ~ 10 min; 527K BE,
IIAKHER AL . B RK e, 6 EE I AS K, —HI2RE 0],
SR nE= I E S
1.3 sad R B4k R B

AR AR B ZH 2R A TRIzol® X1 4R BE RNA, i ] Pri-
meScript RT 3857 & (E4EY TEARA R, HAKEN) , 16
20 WL VIR AW &A1 pg A RNA, #5288 il 8% iy 1Y 7 vk 647
S (RT) o {fi ] SYBR FURY SCHE I ) Tag (FA W T
AIRAT, HAJHET) A1 ABI 7300 SEAf PCR RGP RT J
B2 e-kit FUES#: 5'-GAGTGCCATGGACACAGAGGAG-
3" FUiES 4 :5'- CCGGGTCGATGCACTCCAG-3',PCR y= 4 ) Ti
M /N Fg 149 bp, nNOS EHE5I#): 5'-GAGG-AACAAGTTC-
CGCCTCA-3', T it 51 ¥ . 5'-CTCTGGAGGTTTTGAC-GGCT-3',
PCR 7=y BN K /Ny 120 bpo i -3 -5 R 15t &L 1 ( GAP-
DH) FUiEg|¥k :5'-CAGTTTCCATCCCAGACCCC-3", N5 ¥
5'"-TGCTGTCGAGACTTTATTGATGG-3' ,PCR =4 fy ¥ Ko /N Hy
87 bpo A I AS A 27 2 A
1.4 Sz épidiem

Oddi FEZILHLAAEFE I vif (50 mmol/ L Tris 583K, pH =
7.5,150 mmol/L NaCl , 1% [} Triton X-100 , 1 mmol/L & 3t
TR R RL ) Hh T3 AR Vs L 7= W 4 0 T 4 °C 10 000 1/ min 2.0
15 min DABR EAREPEY) B, (7] BCA 4 B 5E 5 (Pierce 2y
], Rockford , BHFIFAHM, SE ) , I 13 09 2 1 ok
FETAE 10% SDS -SRI Bk BE IS B EAT LK , 9 7% B & PVDF
B ( Millipore 23 7], MA,32[E) . SRIGHIEFT 5% BG4 W1 2R
WEE 1 h PR RE S PSS A 00 05, SR )G —PiAE 4 CHEE T
VR A RS S HEREIRTIRE 1 h FrEnE
B4, X R, AL & R A & (I A A, 3
) o 25 G B S Image J 53R4T .
1.5 & ZMEME

VIBRJG , SEERY) W Oddi 3G 29 WL, A B 5% 1% Z B 1) [
WL,IHFTE20 CTRHE R 2 by BE)E, HAPIB/MR (1 mm x
2 mm) Jfift—25AE 5% [ R B i, SR 0. 1 mol/L
FRdh 22 vh W (pH = 7. 3) YL 60 min, If 75 % 2% 0s0, )
0.1 mol/L fUMEBRZE M 5E 2 h, 2HZUARAS B i i 7K Al e
o WUIR 1 wm BRI FHOR B IE Y o, S i b 0 &/
VIR BB, BEYIR 70 ~80 nm J{ 2238 7E 5 M % |, iR
BRI RIS T 261 R ¥ i A EE .
1.6 %itsaE

SIS F /AT AT 3 G BHE & £ s TR, AFALFE 2
52K Prism 8 ( GRAPHPAD ) #£47 Jy 22 43 H7 F1 Bonferroni I
WG,

2 HR

2.1 Oddi 3% Wi 22 4m e, NOS F= VIP %55 204025 7
BFARY Oddi 5 29 LA (45.83 2. 17)% (38.67% ~
54.38% ) i) % 22 2 fd > NOS f 58 B, 17 (52. 46 £2.47) %



5 36 45 15 ) o= F B OR % ¥R
J Thid Mil Med Univ

1594 2014 48 H 15 H

Vol. 36, No. 15
Aug. 15 2014

(43.72% ~65.59% ) 2y VIP Sufg FH M, SAP 4 LAl # & A 42
A Y (11,26 0. 93)% (6.33% ~ 18.52% ) S NOS FH 1,
(28.62 +2.83)% (19.44% ~46.87% ) Jy VIP FH: (B 1), SAP
ZH 1 NOS BHA:AN 240 AN VIP FE: b 2 A AR Y b 3B AR T
FARH(P<0.01),
2.2 Oddi #F#9 LR 69 ICC 2m e c-kit 49 %95 2B4L 45 R
Oddi FELNLN 1 1CC A4 M 151 240 M A%, 240 M J53 7 it 0 43
32, 3K SR M A AR LA DA (I 1TA) FLIEDRR (161 1B) o 7E
SAP ZH 1Y c-kit FHE 20 M2 B W AR TR T AL, BT RAFH
B A (88.47 +£10.49) 1M SAP ZH(56. 11 £7.09) ,
ERTFARAL c-kit B ICC A M 2% (B 1A)  fE4E THA
WLIEI R 2 A RIRNUZ A2 o 5 0AH I, SAP 4] c-kit B4 ICC
) 2% 1 300 e B sl B e 3 AR (11 1B)

AABF KB, TR EMEMIE K A
El1 WA% Oddi FAMALRF c-kit BIFRIEKTE (st x200)

2.3 Oddi £ WU LR 8 c-kit Foik %, 9% 6P i 5T 25 R

Fi c-kit FUA AT S8 ENST 4047 Oddi 35 24 JJLZE 4Ky I 3] 2
145 x 10° ({36 AT 0T c-kit 25 T, SAP 41
19 c-kit Z5HFRE (0.29 £0.04) F HL R TFARLL(0. 53 £0.06) .
FEAR (P <0.05) , AHBIHL c-kit mRNA JKF7E SAP 4% Oddi
RN R T AR BT R D (P <0.05) o AR DLt 7
nNOS [k K FgEs], WK 2.

ckit(145x10°)—
nNOS(161x10°)—

B-actin(42x10*)—

LARF R2: T S WM X 4
2 GREMTESHFHAR Oddi FELAALF c-kit F1 nNOS
EREMRIE

2.4 ICC fmpo ey ast
BRFARLW ICC A =M BRIETE K, 1ICC gAEAZ R K
FH— /N AZ ) o BB X e 40 it 70 40 Pt o 5L A L R BT A

JUL PR 2 e ) 2 L5 B 55 1) PR -8 B, TCC 5557 34 L% D) AR EK
FRH S5HAD ICC T R M 45 . — 28 1CC i A28 201 i A g
ManfEzE (E 3A) , M Z T, SAP 41 ICC &% H IA i %
M (E 3B) .

B3 W% Oddi FLAEALR D ICC HBRHEMEN
(FE4H8 4 x500)

3 g

B UL JIELE B IR D RE 26 5 Oddi 35 24 LG
HZEFAE . oddi E LN T+ 18 m s ie Tt
AT A S g —FhRh 2 WL 254 . H 2
RE 2 P (300 I R A — 48 1, 5 1+ — 9%
[ 25 I R 0E A RELTE F BRI 2R 48, Oddi 45 24 LI
SHEEHL FEUR PR Oddi 15 24 LT BiE i 5 il 22 ik i e 48
A [R1I 5 AR AR o

B H T Ik, AR 28 5| 64 138 12 3 B 55 O B
PURIZEAR KRB BE RN . ICC B R 45 il 7 1 i%
SHOAKEIICE . Fan, 1ICC B /b 5 W 4 9% b
F—26 AR f7 B W SRS, dm e e A
PERARERH > RO PR P s A . ICC 7E SAP
SR S Wiz g ohRe s i AR LG s fEE R E
SIEAMTRE . RS0, 1CC AT RIS N
T, 1CC E LI Pl 28 K 7 A 18 0, BF 98 L 4
ESE, R UA A28 I 1CC 1 4% 5 30045l A K50
(R P S8 1 R UM A AR R T AR
183, HUAb G 5 1 TCC DA 14 186 i 1 - 36 WL F) e 28
5T FE R Bl 1N A DI RE o AW o e e 4l
YL B ICC, e gl fb e 8 I8 /R FEI S8 L w48
DNFIILIET B DX 38, c-kit B4 I TE SAP 2H 3 /0. SAP
2 c-kit (975 (1 mRNA 7K 25 0441

ICC 7F SAP 5 i U 5784k, ok (R 231, R
LI )25 YL IR 20 B9 AT LR 3 1 468 , T T AR 4L 1CC
FRIMEE IR IE R 1 . SRR BEA 05 IIEE S35 1CC
1] S  JULA0 i FE T80 6 A AL R BT . T LA 1C.C i/
 HAB A AR AL S T 1CC [ Ih g, iR FEH
1 38 Bl 7 B

BT W], SAP 4 c-kit I nNOS [ mRNA
[ F B T, X —45 R 15 SR HE Y kit 7698
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g TR B0 5 1) 2R i R e UL T £ )
FLIRAE ™ o R R — S 1 B Wi, S L R e
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