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Abstract
AIM: To explore the mechanism by which acu-
puncture promotes intestinal motility.

METHODS: Thirty Sprague-Dawley rats were
randomly divided into blank group, model
group (receiving colocolic anastomosis) and
acupuncture group. The acupuncture group un-
derwent acupuncture at Zusanli, Sanyinjiao and
Taichong daily for three continuous days. After
acupuncture treatment, defecation was observed
and intestinal propulsive rate was measured.
Tissue samples of the colon which was 2 cm
below the caecum were taken to observe the ul-
trastructure of interstitial cells of Cajal (ICC) and
the Ache-ICC-SMC network.

RESULTS: In the acupuncture group, the time
to first postoperative passage of feces was short-
ened and intestinal propulsive rate was im-
proved compared with the model group [(2.00
0.47) d vs (2.50 £ 0.53) d, (66.30 £ 4.21) % vs (46.33
1 5.56)% , both P < 0.05]. Compared with the
blank group, the damage of ICC ultrastructure
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in the model group was more significant while
that in the acupuncture group was milder. In the
model group, the ENS-ICC-SMC structure was
disorganized, and the number of ICC and their
fluorescence intensity were greatly decreased
compared with the blank group [(18.67 + 6.11)
vs (32.33 £ 5.51), (35.00 £ 9.54) vs (58.67 + 10.21),
both P < 0.05]. In contrast, in the acupuncture
group, the damage of the network structure
was milder, and the number of ICC and their
fluorescence intensity were increased compared
with the model group [(30.33 £ 3.21) vs (18.67
* 6.11), (56.67 £ 9.45) vs (35.00 * 9.54), both P <
0.05]. Similar results were also obtained for the
number of VAChT-positive nerve fibres [(18.67
% 3.79) vs (20.67 + 3.21), (20.33 + 5.13) vs (34.67 £
6.81), (23.00 + 4.58) vs (18.67 £ 3.79), (36.00 £ 8.19)
vs (20.33 + 5.13), all P < 0.05].

CONCLUSION: Acupuncture can improve intes-
tinal motility in rats after abdominal operation
perhaps by improving the repair and regenera-
tion of ICC.

Key Words: Enteroenterostomy; Acupuncture; In-
terstitial cells of Cajal; Repair; Regeneration
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WAL A 0%
ICCR § WA 4§
Wbl Fo B 3 A
[ B3 bk % 9% AT A
BB T TR
Fhe ) K FHR
%M, ICCH 5T
— R BMI A
PR SR A, 42
EHE. £HR
A E AR
RERBE, 5
e B & (de 2h
. AHRF)Z
#) X R de T 08
AR AR E IR
ANHFR..

M B2, R Ak AP 22 -1CC--F iF ML 2m g,
W 24 2E M) FEL, 1CCH= /Nl TBE AL A4S 1R
(VACT) 8 b Ab 2 ¢F % 4% 3 0 &% ) (18.67
+6.11 vs 32.33+5.51, 18.67+£3.79 vs 20.67
+3.21, P<0.05) % £7% %, 55(35.00+9.54
vs 58.67410.21, 20.33+5.13 vs 34.67+6.81,
P<0.05). T4t RZB1C CAB#k 5 # R A5 s A A
A2, MAAFLEM YR, ICCHRVAChTIE K
A2 e BB R M % (30.33£3.21
vs 18.6746.11, 23.001+4.58 vs 18.6713.79,
P<0.05), % 5% F 3% (56.67+9.45 vs 35.00
+9.54, 36.00£8.19 vs 20.33 £5.13, P<0.05).

ZEi: AT R e ZE M A KB M3l 1 091k
A, XTS5 EAEASAICCRMLEH, /it
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AR5 W RS A SR WL IR FF RE 2 —. AHCHE
FEWPY, FEAR)E, B gl Cajallm mal
fid(interstitial cells of Cajal, ICC)% & 1 &b,
SRS, 55 SO T . AU A
b, PRSI AR ARG, BRTHEF RIR AR 5
LC CE AL FE R (R 5200, J3 B 5 i 5 - )
W IES) T K R

1 MRRSA

1.1 #H /N ZTRIRGE: % 7K (vesicular acetyl-
choline transporter, VAChT) Bt N K/ ZE
o PUAR(H-160, Santa Cruz, Biotech, USA, No.
sc-15315), c-KitHi A KN 2w Bk
(M-14, Santa cruz, Biotech, USA, No. sc-1494),
VY FA 5L e i U 2 P B (tetramethyl thodamine
isothiocynate, TRITC)-4HiftlgGPifA(Santa
Cruz, Biotech, USA, No. sc-2367), 56 TR ¢
Jt % (fluorescein isothiocynate, FITC)-4'$i-F1gG
PR RV H ARG A, No. bsF-
0294D), Ht2GEEPED 7 (AL 50 R S A
RA PR, No. 01210); JEM-1200E X437 i}
HLBI(H ATEOL A ), UCTESE ) F AL (4
LEICAZ &), HM5508447) A (4 FEl Microm 2%
), LSM 70030t i 2R AR M B (T M Zeiss

A, BG I HAY:-(Image pro plus), -80 ‘C¥K
F(HASANYORA)), TEld A ikt By
w0, A BB (H AOlympus A /).

1.2 7%

1.2.1 5% 4L SPFHMEEESD K30,
M B 2 K A B S D R A, S AR AIE
0055935, MERER-:, #RBTH250-300 g. HF K
O3 MEREE T ZH, 2 N LUK BT AR 4y 2
FHATIXUIBEALAL, 23 BTl BERdgl, =
LA S5V B R il & RATAE R 451K12 h,
10%/K & AR L JEAR (FLA2170 pm)id 3851718
i 6 BRI (R 330 mug/kg). A RRUARIEM [ 2,
WL B WHEE Ao, FIREIETR I,
K252 cm, FFIE)E FHBIKHE N F2 cmibg
[V, V)W i o 2 e o, iS4 G IR KL,
] rag & Bk, ARG REEEHK, REHL. 2
R L, $3RA16-20 g/(Hed)f1/3 5ty
FrifE SURL. BT E S 8 4 R AL SERT I R AR,

1.2.2 AL EAL 5 40 77 ik BOSUIN A = 4F (5 =
Ho =PIsg. K, @iz (RRERY) .
ERIA S A G B ED 41, FH0.18 mm X 10
mm 13 A5 HRIN UL, 55 minZZ 1S5 dhiia
2-37%, £S5 min/(YKed), ES:3 d. BRI, =S
24 R [R) N Ta) 1 [ 52 % 97 15 min.

1.2.3 H2 LA I K B S5 o CHE A
ingEiR

1.2.4 Dt Fal 2 TRELKES, -1
mL, 30 minf5AbsE, HIK RS /N 2K (i
221 ) LA AR EWIALE /N AT ] v i HEE 1)
PR AT 2R AR TR I EE). T bR & P
HERIEE 25 A K 0 E 4y b

1.2.5 wATARARE: AR IR ES T
2 eI, VI0.2 em X 0.5 cm/hE. A
20 5% PP RV 5 B8 G 8 1) i ] . YA i
VR, SRIRAT IS I e, TR, R TAT R A A
K, FREM BB R, PRI, 2% R %
WG, JCBUEAL, B8, EEY R, Ah-R g
o, E LB S A AT L

1.2.6 LR EBHEAR: EH F2 cmkt
g2, ZambonifH [f &, 4 'C 6 h, {TUKI%R
YIA, B0V KR LD B (25 pm) NS
PR I 5E, PBSHUE; 5% BSA(E T50.3%
TritonX-100/{/PBSTH)E 1 h; IIA—Pi(fdt
VAChAT 1 : 100, £Pic-Kit 1 :100), 37 CHFH
1.5 h, 4 Cid &, PBSHE; I —Hi(FITC-F'Hi
FIgG 1 200, TRITC-4-$i4lgG 1 : 200), 37 C
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R 1 /BB (mean + SD, 7 = 10) LR S
Kobayashi% #F 5

papic]

FrRIZE
RHUH
TEHE

HERHSE (cm)
79.38 +4.58°
55.59 + 6.22°
95.12 +4.57

INFEK(em)  HEER%)
121.13+5.73 66.30+4.21°
119.12+8.24 46.33+5.56°
114.51+6.35 83.75+7.01

°P<0.05 vs ERIE; °P<0.01 vs 4.

WG E 1 h, PBSIE; Hroes i s,
Bif gL, L& TFITC490 nm)FIRBITC(550
nm) IR B KIAR AR, c-KitbH 58k 4 th,
VAChTRHTE DS g 20 €. R XU I8 [F) 25 14,
FI o> HE%1 024 dpi, &b ARBEHLEE3A =
ST, UG T A AT BB ) — e T 4
MGG T F .

Bt Z AT HISPSS16.0%K 4 HEA T 5 Ab 1.

2 B8
2.1 HARALEE BRI S & UCHEE I [R] 242,00 d
+0.47 d, BRI 52,50 d+0.53 d, SKHIRAR K
LLAL, P<0.05. 1] WLAEFRIBe4a 4 45 W) & AR e
UCHEAE I 1]
2.2 it & BN RS A4 T
%, RHATI LOAS, PE A W35 1 22 7(P<0.05).
B0 5 B 20 LU Wl 3 22 5 (P<0.05), T ET
A5 s AL R 2 e AN B3 (P>0.05, 3R 1), &
BT SRR YT Bed i/ it .
2.3 BAENKICCR I ML RMEM TN =
FHICCE MR IEEREIRATE, 2K, ASHLI B
B, A7 WA RxAL, R T A A T4
R g, S G (0 A A B TR IR R, A
SEHE; AT, MRS N & 5 2R
M KA, DB TN TR R S TR %
FSC S (1 v ) 22 VR 22 53 AT E A% JE R0 41 i 585,
A RVLLZ ;e P mT D e 3508 T A 4 i e
PR R SE . 1CCE 5 & R Ry Fnf
SRAPLBEAAAE, ARTET LT 4, Sia a4
AN T BT i A% B2 (synaptic-like contacts)™”.
ICCHIH.Z 8], 1ICCH V7 VL40 ffi(smooth mus-
cle cell, SMC)J] ] W.4%B53% % (gap junctions)™.
SMCTEAS S HAH B[R] ¥ 4 B 2 17 . fh & 41
YEAR IS 5 SMCAR W B % 8. M4-1CC-SMCH
ZKEH(EA).

B IC CRZ A4, W A A b, 3 A A
B5), S I, RBEHOR; S k>
BN R, P2 RM IR, KERTNED,
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1 BIALEIHICCHNBIMLEE. A: 23H4H. ICCIESMCIRBR
HhlH], SSMCIERAERSIERE, #(Nu) K, 7] (No), H %
ST (w500 A T Al o, S i (He)#ai, ARFL
(Np), FlEsess, BN & 2ok, PYa] LAk fAE)Fa
FLEINTIW(RER); B: #5720, ICCAIRZEYE, Hgtaiids
D, FAIE], BETARR IS, RoeEk; C . 1ccHmie
FEAUE R, NEZRPA NI (RER), 2K A (Mi).

ST AT ik, FRABILIRAL; FLTT A 40 B2 5 -
S RN A8/ TR il NI TS N
FEARMEL; Pk, KT P 5T Y ORI
TR 2, Vi 2 i ez, IR 1) e
A S5 i HE IR = B AN e 8. 53 4
i )5 P BN S5 R A AN TS . TC C 5 48 214 ]
(S EZE B 2, TMIEEREIN, L A77E KR
JZ & (lamellar bodies). f£e A AERM MK, FF:4f
22360 J /N B k. SMICHH THT Y 5 9 475K,
re RS, IR 4 S N B . 1CC
AHH A, ICCHSMCIA] K& SM CAH H. 7] 4% 1% 42
AH S8 93/ B i, v A P 4 L D S A A S TR AN
. A2 B A7 AR KB RN TG 7 1R I
JR(E1B).

AU, Wik 52 L
ICC-IM# % % %
FEZRRHIE
AP B AE i TR
I FFERNA
Z B 5ICC
BERY A
*, LA R
ICCHy 374,
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[ B 10
AR e 5
RN R ARG

Z @ MM ICC Fn
A= 5k A AP 22-1CC-
B L4 AR R &
LML B A
KRG KT R A
PIREE RS- AN
H e A He AR Fo o)
W A b 0 AR,
IRITHE 5 B8
N #y K F A4
RREREF B
Zh S e HL.

B 2 FLHENS-ICC-SMARDLE. A: 2220 B: A C: $HRIH

45 FITC RBITC
ReteaE(a.u.) YHIRET) RytaEla.u.) YBRRET)
£HRIE 56.67 + 9.45° 30.33+£3.21° 36.00£8.19° 23.00 +4.58°
BHUE 35.00 + 9.54° 18.67 £6.11° 20.33+5.13° 18.67 +3.79°
TBH 58.67 +10.21 32.33+5.51 34.67 +6.81 20.67 +3.21

P<0.05 vs 1EHILH; P<0.05 vs ZREI4H.

R TICCRIEARRFF IEH A, MR
DA AN i, S e C T A a1l T
P 4 0 45 T 2 45 ) 1 37 AT T AL, kAR AR
ey AR R SRR R R 2, D R R
i SN D U S - &2 N Wi s P
JAEER, SEIR Y Rr e g, D> i 28 £ 4 AR i
JHe, P i3 /N TC I SR 9D . SMCH G AN 2,
A /DB IS A 25 TCC 5 s £F 4 ] {4
FRfFE %L, ICCHE R, ICCHSMCIa] & SMC
AHEL A7 AR 4R BRIERE, TEW] R IR, T Wb AR
JEARAA A ZRTAT B A A A /D S ) BT (KT 1C).
2.4 R ER AR MEI R BAEAY 2-1CCH
S LEM T FAUICCERIE, B EA 5 i,
1C C )3 Ik 5 ik 4% 1P A T 322 2 T o 2% 4 1) 1Y) 8%
BEGER. NERR RSP £ Y AR RZ M, 19 P9 ) of
229 B KE VAChTIPE I 21 4. ICCK I 5 fink
B SR Y AT EAT, F I S A A I
I VAR £ 4 B 2% B, ICCI 4584 0
B Repi 22 M 45, RS AEAZ2-1CC-SMC M 45 45 14
SEHE (K2, K2A).

R 1C CHLR A S AW kb, 586
BV (P<0.05). ICCHAN MU SSEE AT 2, 5EHE 1T
LRPELE I, RI2% LK A5 Bk, 1CC22 [a] LA
Je L5 P WURh 28 £ 4 2 (8] ) 552 R e i
. NG e 22 AR 45 46 7 TR R, 5 R A3 A,

PR 2T 4[] () 2 4K Kb, VAChTRH A4
LRAER S A ALk D W SR, a5 ek 55 (P<0.05).
ICC Y EBEAE R 2 2T 4 73 A AN A A, IR AE fif 22
-ICC-SMC M 2% 45 ¥ 5 L (&2 B).

EFRIAICCH A N I AL, FRRF I 43R 45 1),
S i S W] W, TC Cla) S 5P WURI A 28 41 4k
AR, JO W IR TRIBR, 40 e ) s A
Je i LU I 4 A7 BT 58 (P<0.05). VAChT
BHAE fih 28 2 i A A 2 O S 8 2 4 Rp il 6 0
LRFELER, NOORAE A2 2 M I B b %,
PG HREAT FT IR (P<0.05). ICCL AR fE M4
2R 4 18] (1K SR A AL AT BT I 2, A HLTH)
VLA 584, IR AE AR 22 -1CC-SMCIH
25 E AT LLERE(120).

3 e

WAk, ICCE R Mt FpLHIAT— L6 15 iy
) 7 B i Pk I S IR s . TC e 1 g g
PGB RS R T, TEE MEh Ik R
iy s EEERDL o R, B A
FITC CR R Ho o A1 7 B 43 HICC-MY (B2 T3
FULRHPATILZ [8]) . ICC-IM(ALF ALK )
ICC-DMP(7 T JE IR Z N HICC-IM)MICC-
SM(f7 T &~ Z)42%. Hrp1cC-MY 2 2
A, B B3 A AR T e,
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P10 B M Y T LR A R R, BT
AL ICC-IMAB g P AR REE I LTS B0, T
J% A BV (unitary potentials), JFEAE I HLAT K
ICC-MY KB AE S ALibh 4 T H B8 K %1
P2V L, NI 5 B B R PR AR L R

1C CH¥) )y il S LAt LA LR T 45 1 1 194 &5 25
GApSE TN D T NN S NN 3=
Wk Z 5 Ea bk, ARG ER; 5 1
YRR SARAIE T Ay ' 18 ke 4 40 i e
e AN ICCZ ), ICCHSMCZ i),
1CC 5 h 20 20 10 22 18] T B 1 4% I 32 19 R fsh SR A
B, AR R B AE S M R G
JWr Y WLAZ B P45 JEL 5 v e 1) Ty A DA SEE
L. e REUEEAR . UEAICC, SMC=
A IR KR 2, T A R e 3L A R
¥l 9 s D B AR A, A N K 5 A B LA 3 B A
LR RS AE o i 20y S S 24 T, Bl 2
K4 1 8 W 8l I AR D) BE 2437 (basic functional
unit of gastrointestinal motility, BFUGM)"***.

VEN e AR T B 241, ICCS 5%
At 2 R G055 [ SMC AR M S 5¢
R B FE L IICC-IMIK E Kok S 80X
s S AL b gD, TS — I, A R
GRS 5 AL M ol 22 KA 5 TC CIa) 1 4% 5 AT 6
TPt i AH 24 (5. 2B (acetylcholine,
Ach)s I BE N fz T EE I A YRR A8 5, A A
JIELG Fie 28 0 AR 1) B b IEL AT . T
ATE LB EB S # B (choline acetyltransferase,
CHAT)M AL K, 2R HIVAChT i ifeia
AL e S B, E I i A7 1 A R
Ach# RIS, HICCH: & A X M e i pvr,
fESMC LA LWL . T Achif) & & K& ey
WA e iz B S w5 H P WL iz 3).
H T VAChTH; 5 R0, AEBE T AE M 57 JH B
REP 28 0 2 R S /N R 5 R ) LA 3% o )
Ach, RWHEFNERIBEIRZ, BB Z H
i do AT SE R Ach A7 A1 S i 22 b ks 4t

AWFFER A chifRy SRR S VAChTHL
PRFILC CIRHRF 7 HEbR 25 P - Kt R 0] K BL45 11
AT o e TR AL, 18 FIHOG I #3258
R A GFE N B, = EST AR DL SR
SR 77 DML TC CRIIEA, REAH £6-1CC-SMC 2%
SR ) S5 B A RR A B8 B B Ia T 6
S, IR HRE AN HESE R M EE, DR
5 B Wsh 155 2 AR AR G S i sh )
B
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W g KW, d5avaAR)E, Wi DT
LCCIPB 4 b th BIA B3 473, JCILZeRi AR 1K
G RLA R, T A R R CRE, 51 4N A
THRAERY. TCCHURL D>, DAs AL 3 A ch
Frim MR, ME SRR, ANl (s 1k 552 b,
{12 38 BTG B 1K 77 AR RN A Y 52 B 7 B S
WA G e 30 D955, /N AEdE 2 AR /N, HE(E 4T
IR ARG, 4 TeHif 510 CH ik >
BELREANSE, KR IRFEBEICCHAE. fEAMIT T,
1C CHIH Bk RE AP 22 1107 55 W B2 R L HE — 3K
A 4K RS A A 2T C s
R 505 FHIE T B #oh 22 -1CC-SMC M 45 45 R R 15
BRI, AN Z I N, 1 CHEATE o R] 4
AT, 2 WAL e S TC C B I S M, ke 2o
R, FEHELC CRIEBR FE AT 28 T4, 2% 45 44
PR, X AT BE AT M 3ER 5 1 3 ) P 521
B2 —. & TEFRIMERETC C16 5 R F 26 4 T
JE S AL B e K Ve A %, v
FRARANEST.

B, BENLA, "liatt, B s 5 R
HEEVIMXR. AFRIUEHHE 22 =1
T KRS = BIAS LA, e DR Bk
BF JFF 28 O b 7, BUFF 2 i it 8 B 8 BT A7 /<
B, HREBUAR R U7 2. % FICCHE AN LIS
Wt oy A, Hak kit b it 2, iR
Ji I HRE F ™ TR, EH G HE, At o) e At
MEWME . MiETFARERICCE R
A= LA Wis s Th g R R S IR R AT AL,
Z T AR 7 AR AL v 58— DR

BB B R AR BAEHI X R E
IR S e b 25 T e 5 A A B

4 SEXW

1 Mei F, Yu B, Ma H, Zhang HJ, Zhou DS. Interstitial
cells of Cajal could regenerate and restore their nor-
mal distribution after disrupted by intestinal tran-
section and anastomosis in the adult guinea pigs.
Virchows Arch 2006; 449: 348-357

2 Belzer V, Kobilo T, Rich A, Hanani M. Intercellu-
lar coupling among interstitial cells of Cajal in the
guinea pig small intestine. Cell Tissue Res 2002; 307:
15-21

3 Chen H, Ordog T, Chen ], Young DL, Bardsley MR,
Redelman D, Ward SM, Sanders KM. Differential
gene expression in functional classes of interstitial
cells of Cajal in murine small intestine. Physiol Ge-
nomics 2007; 31: 492-509

4 Daniel EE, Thomas ], Ramnarain M, Bowes TJ, Jury
J. Do gap junctions couple interstitial cells of Cajal
pacing and neurotransmission to gastrointestinal
smooth muscle? Neurogastroenterol Motil 2001; 13:

miZA2E

A AR B 2 0h )
SREBmH W
WA TR LA
A% EICCA #
M, RBICCH
Mo R R % 4k 4
BAWVIRA £,
X AW RE R At
LR =0 7Y 8
BRAET LR
¥, &Ky F M BAT
ICCAEWE W
) B A Ik JR 6
HRRBET —A
TEAFAR R 6 7 ).



3868 ISSN 1009-3079 (print) ISSN 2219-2859 (online) BFAEAJBIAYE 20108128288 5518% 55365
[ TaRaR=Xie 297-307 and nitrergic innervation of ICC-DMP and ICC-IM
AL FREEIF, 5 Iino S, Horiguchi K, Nojyo Y. W(sh)/W(sh) c-Kit in the human small intestine. Neurogastroenterol Mo-
x4 R A — Y mutant mice possess interstitial cells of Cajal in the #12003; 15: 531-543
HHENAL. deep muscular plexus layer of the small intestine. 20  Mitsui R, Komuro T. Direct and indirect innerva-
Neurosci Lett 2009; 459: 123-126 ) tion of smooth muscle cells of rat stomach, with
6 SiPY, BUERS, BRI (NS AR KR RIBON IR special reference to the interstitial cells of Cajal. Cell
H Sz Cajallb] TilEicER . R ENHIEE Tissue Res 2002; 309: 219-227
201:(?" 18: 922'925‘ o .21  Schultz T, Daniel V, Daniel EE. Does ICC pacing
7 %3/5_@ \EH*"‘A’ %VJ—EH’ Eﬁ%.gfliﬁﬂﬁﬁﬁ@%m/ ﬁiﬁi require functional gap junctions between ICC and
?Sf)j; H?;ESSZ]S ai[;ﬂgﬁ?ﬁﬂ@ﬁ@aﬁﬂﬂ FE IR AR smooth muscle in mouse intestine? Neurogastroen-
00 25 18451 e e L terol Motil 2003; 15: 129-138
8 f;fdl?%%?ﬂﬂ?@%ﬂlgkﬁjl;;% (ﬁ%ﬁﬁ%ﬁ?ﬁﬁ %\Eﬁgﬁ 22 Al’fdorfer K, Bagaméri G, Do.né.ith T, .Fehér E Nitric
2009; 38: 1354-1356 oxide 'syl?thase meunoreactl.v.lty of interstitial cells
9 Camborové P, Hubka P, Sulkova I, Hulin I. The of Cajal in experimental colitis. Inflamm Res 2002;
pacemaker activity of interstitial cells of Cajal and SL: ?69'571 .
gastric electrical activity. Physiol Res 2003; 52: 275-284 23 Seki .K’ Komuro T. .Immgnocytoc}.\emlcal der.non-
10  Dickens EJ, Edwards FR, Hirst GD. Selective knock- stration of the gap junction proteins connexin 43
out of intramuscular interstitial cells reveals their and connexin 45 in the musculature of the rat small
role in the generation of slow waves in mouse intestine. Cell Tissue Res 2001; 306: 417-422
stomach. J Physiol 2001; 531: 827-833 24  Horiguchi K, Sanders KM, Ward SM. Enteric motor
11 Ward SM, Sanders KM, Hirst GD. Role of intersti- neurons form synaptic-like junctions with intersti-
tial cells of Cajal in neural control of gastrointestinal tial cells of Cajal in the canine gastric antrum. Cell
smooth muscles. Neurogastroenterol Motil 2004; 16 Tissue Res 2003; 311: 299-313
Suppl 1: 112-117 25 Iino S, Ward SM, Sanders KM. Interstitial cells of
12 Daniel EE. Communication between interstitial cells Cajal are functionally innervated by excitatory mo-
of Cajal and gastrointestinal muscle. Neurogastroen- tor neurones in the murine intestine. | Physiol 2004;
terol Motil 2004; 16 Suppl 1: 118-122 556: 521-530
13 Takeuchi T, Fujinami K, Fu]lta A, Okishio Y, Take- 26 Wang XY, Sanders KM, Ward SM. Relationship
waki T, Hata F. Essential role of the interstitial cells between interstitial cells of Cajal and enteric motor
of Cajal in nitric oxide-mediated relaxation of longi- neurons in the murine proximal colon. Cell Tissue
tudinal muscle of the mouse ileum. | Pharmacol Sci Res 2000; 302: 331-342
2004; 95: 71-80 27  Hanani M, Freund HR. Interstitial cells of Cajal--their
14 Dickens. EJ, Hirs.t GD, Tolmita T Idefltification of role in pacing and signal transmission in the diges-
rhythrmcally active cells in guinea-pig stomach. ] tive system. Acta Physiol Scand 2000; 170: 177-190
Phy s'?ol 1999; 514 (Pt 2): 515-531 . 28  Kobayashi KS, Chamaillard M, Ogura Y, Henegariu
15 OI:dOg T, Ward SM, fSanders KM. Inte.rstltlal Cells. of O, Inohara N, Nufiez G, Flavell RA. Nod2-depen-
cajal generate electrical slow waves in the murine dent regulation of innate and adaptive immunity in
stomach. ] Physiol 1999; 518 (Pt 1): 257-269 the intestinal tract. Science 2005; 307: 731-734
16 Sanders KM, Ordog T, Koh SD, Torihashi S, Ward T ’ .
SM. Development and plasticity of interstitial cells 29 Prado MA, Reis RA, Prado YF’ de Mello MC{ Gomez
of Cajal. Neurogastroenterol Motil 1999; 11: 311-338 MV’_ de Mello FG. Regulation of acetylcholine syn-
17 Ward SM, Ordog T, Koh SD, Baker SA, Jun JY, Am- thesis and storage. Neurochem Int 2002; 41: 291-299
berg G, Monaghan K, Sanders KM. Pacemaking in 30  Sang Q, Young HM. The identification and chemi-
interstitial cells of Cajal depends upon calcium han- cal coding of cholinergic neurons in the small and
dling by endoplasmic reticulum and mitochondria. large intestine of the mouse. Anat Rec 1998; 251:
J Physiol 2000; 525 Pt 2: 355-361 185-199
18  Wang XY, Vannucchi MG, Nieuwmeyer F, Ye ], 31  Liu X, Kim CN, Yang J, Jemmerson R, Wang X. In-
Faussone-Pellegrini MS, Huizinga JD. Changes in duction of apoptotic program in cell-free extracts:
interstitial cells of Cajal at the deep muscular plexus requirement for dATP and cytochrome c. Cell 1996;
are associated with loss of distention-induced burst- 86: 147-157
type muscle activity in mice infected by Trichinella 32 75, ZJkH, S, 455 1. CajallflFiZmlaflz
spiralis. Am J Pathol 2005; 167: 437-453 oA R R ST IR R RS2, T
19  Wang XY, Paterson C, Huizinga JD. Cholinergic ISR~ 2007; 7: 394-397

Yokt B By TR

www. wjgnet.com



