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Abstract

AIM: To observe the inhibitory effect of
myenteric neurons on the proliferation of
cultured smooth muscle cells from rat colon.

METHODS: Circular smooth muscle cells from
the colon of adult female Sprague-Dawley rats
were cultured. When the cultured smooth mus-
cle cells reached confluence, myenteric ganglia
from the rat small intestine were dissociated and
co-cultured with smooth muscle cells for 10 d.
Immunofluorescent techniques were employed
for double labeling of the preparations. The per-
centage of VIP-immunoreactive neurons was
calculated based on the total neurons of Hu-
immunoreactivity. Immunocytochemistry with
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anti-VIP and anti-smooth muscle a-actin was
employed to reveal the relationship between the
cultured myenteric neurons and smooth muscle
cells.

RESULTS: After co-culture in vitro, the percent-
age of VIP-immunoreactive neurons was 27.3%
+ 5.6%. The number of smooth muscle cells was
markedly decreased within the innervation area
of VIP-immunoreactive fibers.

CONCLUSION: VIP-ergic neurons modulate the
proliferation of cultured smooth muscle cells.

Key Words: Enteric nervous system; Neuron; Smooth
muscle cell; Vasoactive intestinal polypeptide

Lin Z, Zhang JB, Zhao YZ, Ekblad E. Myenteric neurons
of small intestine inhibit proliferation of smooth muscle
cells cultured in vitro. Shijie Huaren Xiaohua Zazhi 2008;
16(14): 1577-1580

fig
BBy WL JR 64 15 WU Ab 22 A 2250 5
VB U4 Rl 3G 7 6 AR A R

FiL: A Sprague-Dawley X R 45 1 3147 -F
T WUm ROAR S35 I, % T 7R L4 3 76 5T %,
o0 056 L B I R B, HN DN UL Ja) A 22 M
2 A i B T L AR R 32 R 10 d. 32 SRR
ZEZBEITRNE L RALE, THVIPMEME
AP 2270 b AP 2089 | ok, ILEVIPIEMAY
Zafe-FENmpg kAR,

LR RINEFREVIPIRRAYZ T & BV E T
8B 2 A27.3%+5.6%, VIPIEMAY 22 ¢ 4
Bt oA 2 4k, - 7 L4 RELRR B0, 1

258 VIPIRMAY 22 5038 1T 7 Lgm feL bl 35 74

KT BWAERS; MAT; FRUMME LEE
7]

M, SKBK, XK, Eva Ekblad. /)\BHEEMBETTIR
INSBFH T e BRENEIE. BREAEIAE 2008;
16(14): 1577-1580
http://www.wjgnet.com/1009-3079/16/1577 .asp

mi % %k #

&R LB W A
MERBIEF S L.
*F R M -F LAY
AP Az, B WA
W89 AT 2 F %
(ENS)# @ %4y
% % hE%, ENS
09 Ah 22 7T a8 it o
W A ) b A 22 1
JR(VIP. NOS)#=
S A5t Ay 22 3% R
(Ach. SP)A¥ F
T L 8Y AT TR Fe ol
4. B, AR
S RN ¥
Fogm LA TR
W Bh Pk IR R A
JRBUH Y K4

W& 5 SE
HREg, #iz, 7
MK WS —
& [ 74 Ak A



1578 ISSN 1009-3079 CN 14-1260/R WRIENBIZYE  2008F5818H 165 S514E7
WL AL 03I A, BN O LA A AR A 1 8 2R L 2L [
AR 8L

] A% 22 Mk Ab 2% 7T
5 0 L dm e
SN 3E FRAE R AR
BRI, A5G
it — B R VIPS
TR K R, VA
B E A% M
FALFF A,

W4 2 5 (enteric nervous systen, ENS)J& 5 I
N 2. H i L4 i ZENS#
20T SCIL IR BN A 2 —, AE K sk el 7
A2 Te-F i LB G T AR BRIV G &R, PAYE
FEOIRe A e k. ARG Ma o RgEY
(plasticity)iX—F i, B4 5 ENSHIEE ST ATy ] T
W, W& e a2 AR 7 2 B, Bk
N IR B R A R IS L, PR TORE R A aE
NVE AR, AR SRS T e R Y, DLYEFE
I AEBR D g, FRATTCAHT 1) 2256 M %L H, ENS
JULTH] A1 2 DA i 28 G Ak A0 1% 57 10 3 3 1 Ik
(vasoactive intestinal polypeptide, VIP)FH 4145
JUHIER B3 IR®, T VIPA T2 KB 2 m e
0 A - UL B T A sz R AR A 8
FRITENSILIE] #2828 TC R0l F-1E WLAH e,
SEENSHIZE ToRE 118 AN L 58 5 1) 7 1 .

1 $RRITSE

1.1 ##F J4FE & Sprague-Dawley(SD) A fil, 145
#180-250 g, ¥5FR¥ A Neurobasal A(3E[EHGibco
BRL2A ). /N HiHuE A MHuC/HuD) T3 H
Molecular ProbesA#l; i VIPIE T i i Euro-
Diagnostica’A 1]; /Nl la-SM-actinlly -3¢ [F
Sigma /A .

1.2 7 ik

1.2.1 K RIZ 3% 4 W -F 7 WLam i3d 7 B4 8 SD
K Rip/K 4 & (30 mg/100 g5 ) RRINE, 1R
ozt v 25 o W B DA #RAEAE VKK re by 2R 4T
R IBENNRE iy B BT T, RGBT 8A B R [ e T
T Al ) B R 2 ARG R )2, SRR
ATV, BT WU &N 5 M b 47
PRAMEE TR, I UAC T B~ LA B A A b R
FEAAT T WA W o3 R TE, AH P 3 JULOR 26 2000
BRHE 35 7 LIS B 1R 35 7 b4 e s Dy b 3 47 4 i
WahE . B2 IR i Neurobasal A, BF3RHIR IR, &F
R A & e W 3B (inverted microscope)
B TR A K AR DL

1.2.2 KRN I WU IR] A 22 Ph A 22 50 Fe - VL 20 RS
2RI B IRIN G T LAl e 3
TV 1834 2 A0 J2 O 78 6 5 35 I, BRURAE & SD
KN LR ph 28 Wb 28 505 45 i LA A
[HESEE N N =P M N sk i = ]
JERFARTI R B PAT WHE [RL ) 28 Aph 2
W RECR, AR REE L 1.5 g/L, EEM
1.5 g/L)37°CHAK90 min, 25004 &5 i 70 iR b
B T 10 n LB HRIE 2 & 5 i IR &

Bi7%, ARG IR 2220-30 o271, K59 4%
f£:37°C, 50 mL/L CO,, 950 mg/L%"<. B I-W M
Neurobasal A, B3 X3 1IK, [ s BAEs IR G
KAFBL. PR SEE0 3L 1SAN R IR, DA ali
Jo 73 LA i 5% A S i B, 8= TE L) e
IAPRZE TOAFAE NG DL T 1 JLAH i 2E KA O
1.2.3 R AE E: WP MpPE o T 4511
SV LA L [R5 FR 55 10K, 4 Stefaninil# &
[l 5E30 min, BERRZEM2 I SE)S, -20°CIRAE
RN A H TR e e ol G (03, LA/ B THu R
L R A AN 22 e, R i 5 75k i ik VTP FH
PERRZE TC I RPTVIP; BoR 45 1 T LAH i /s
R Plo-SM-actin. THELVIPIYEMZICH 5 Eb
K FH B) % S 5 58 e Y a3 AT HU AR (L RTVIP XU
Yetty; VIP S o-SM-actin WU et L VIP H P
PRLETC S SLAR L A1 4 5P 1 LA I AR KOG &
Y WIBAFITC(S4# () Cy3(LLO)brE M —Hiidns
ANFEE—PT. A PileG, b/ MigG.

2 BR

2.1 K RA% 3% 45 W 0 Ll i3E Ik ARSI 9735
o JiF 14 B 11 S T L0 R o M T UL 1
PRI, 2910 dZe 47 T LRI 2k, 3654
(100~ JUL A JR TR ol — 440 JH i JE. -3 JUL 40 R T
REXL R ITE A, HE0 75 0 — 8. 2 5k
IS (B FRIHERS, P L0 M2 0 5, 0 B R AA &
D3 TV LA PR R B S LA
Wi 1 A1 A5 SR

2.2 LI A 22 Mdb 22 5T Fu 25 i T 7 L 8 L84 %
F RN/ AR AR 2 A2 5 4 T LA
ML [R5 5% 5, B AR IR 2 2T Y AR 1T K
I AL . 294 dJi5 IR AR TR 2%, A7
(A 22 0T B — 20 A, 1) A0 AR K i 22 41 4
573 LA 25 14 k. OO0 R B 0 98 e G (8 8
71N, VPR 27 2 fiy 4 A 21 18 X 35, P L
20 0 %) W R b, DR B 2-3 2T UL 4N
J (B, o PR e 41 478 o 1) DX sk, P UL
M2 2 AR, SR A LR IR LA T
UL A= KA T — 2K

2.3 VIPMaMAY 2069 B 4 b Hutk (1A =1
ok e, mebs & T A s o0, WeE
PAHu s [ 0 fil 22 o s A5 os 4 i 42,
DA H 5 H 3 A 22 o0 (10 7 o0 R A sz,
VIPPH A2 TeAE A & o0 I 16 43 B
$927.3%+5.6%.

www.wjgnet.com



MR, . /) \ZHESE MBS TTARINS el 4R eNigia 1579
[ FACE X
Ap 2270 F # (plas-

B 1 EHEASETAE BN AR RIEFERERIENERE( x 180). A: VIPRHMEAHZ TN HARELT4E: B: S
a—SM-actinfuthy, - A REL LT HD S A VIPRRMASZSLT 4 (A) T AR DX, Z DI~ L4 e A .

3 19iE
ARSI A K B/ JULT b 8 DA b 8 76 F0 45
P LGN M L R R AR A s /N g L) e A
PR TCAR A S F7 4 1F T X6 -3 JULAR it 8 4 g4
BIVEH. ASEIG 45 B ZRRAE: — & VIPRHE
PG LTYE BT 3 A 2 Ak, B P LA P P 38 5 52 2]
I, W1 WA AR 2D, I LR A
TCARAN R IR G VIPBH A & e AE AP & o i)
Ty Ehshn, B94527.3% +5.6%, BOEAR N1 n7
UL b, HEAT R L0 45 0 — 5, i Ak
A /S i OLT) iR 28 AV TP BH PR 28 J0 4 I AR 28 T
R 2 LR 3.6%, R T ARAMEE IR /NI L]
MM E IO R AT T, PRI IR G VIPFH M
PR TCHEIN AT B 5 L0 W I VIPAR B & A7
A7 KR8 A A - 0 P T JULA 8 5 AT K
MSDA NI AT L. AT WLE [ 3 )
(1 i JUL T Ao 28 A A 28 7 1) i AN B s v R AT A A
FR TR, F A4 R 1 2 W06 1 18 PE 1k b T B
Zo)a, Wi I g ERORIE B2 oo
(1 HE 2L 38 T4 0% ™, 73 g JUL T 4o 428 DA o 2
TCAT 3 ST LG 58 (VR . i JUL T A 28 A Ao
ZICP AL, BT VIPRH PRI e RE TR 45
Jor -1 LN R P 38 5. 5% 9 P s IV TP AT 146
B IR R T LAl i A T LT e 4
B AEGR ISV IPIEE R (BRI A A AN BE = E VIP) )
C5TBL/6/N B, BB Al VIPBH kA4 1 4 0%, W
RESP I L2 ] 4 N R VPR 3 R
SR, A RELZ R RN Rk
L, FEBEVIPIE R, gl rbAT )2 i HoAth
HE DRI IA TR o5 A, B i 2 I I S 3 L4 e
B DR (1 3 2 T8 AR 0 8 A s DR 3R A 1) Y,
2 25 FL K RUA i [ i B A 4 i A BEL N,
L3 St fi B (1 S UL 2 8 JE, ATV IPH 2 Aol
LU BRI, AR R, WE 246 1)l BeVIP R

www.wjgnet.com

PEAh 2 oA™Y, 78N, I Crohndi (K195
A5 gy B AR ] DL BV IPRH Pl 2 e g ), dx i
MO AT g VIPFH PR 48 Je-#E 48 B 2 (R AH B IS
I R T R 45 IR, DAAE SRR I 1 4% D RE.
EE e Crohndi I, 52 28 R R 0l B~V JUL
UM 2R, BT ENSHIZE 0k A B I A2 Ay VIPHE
PR TT, LA TE R (11T UL AN 16 A= 45 K
VIPHEMNE TOR 1 LA B ) R4, P JUL4n
(RIS TE AT RE o R 4%, B D RE L.

B W IE ) PR L TR GRAE . SR
PE B 25 e 1) R B8 -5 ENCS [ i v 4
TCAN A PR T R AT 0%, —TSERAR, 2K A
BEI) R st SR 5 1 L3 ] 3 BUAR ARG R 10 1
i N B IR LR A2 A ph 2 o 2, AR VPR PE
FZTEHINOSBHPE #2870 B 43 L i A1, X5
WFFCE AR, S Y P A DG I i VTP R 1)
Rk, HELLE g 2R VE rT A5 B AR
7. B, NMITCEIFRSUIWERVIPEAU G
37 W AN B ZE 4 il %<3 (chronic obstructive
pulmonary disease, COPD)"”. FHZ5XENSHIZ 0
NI EIS PN IR S A1 R NS i o= VA IINE L
28 A28 TC 15 1T JUL AN AR A1 335 7 B DL KR
FORIN, N5 et — BRIV IPS -1 LAH )
KA, AR R ARG 213 LRI 5T LAl

4 ZEE
1 Ruediger T, Bolz J. Neurotransmitters and the

development of neuronal circuits. Adv Exp Med Biol
2007; 621: 104-115

2 Ekblad E, Bauer AJ. Role of vasoactive intestinal
peptide and inflammatory mediators in enteric
neuronal plasticity. Neurogastroenterol Motil 2004; 16
Suppl 1: 123-128

3 SRZEH, (HEE, XIZF, LT, K, $Rd. IR
S AFGENUIAFZ NN OSPRIEAREETT Y SN,
FHE NI EARE 2006; 14: 87-91

4 Ekelund KM, Ekblad E. Structural, neuronal, and
functional adaptive changes in atrophic rat ileum.

ticity): 4% % &
BT, AP 2T AL
AiE MR TR
R R, AP A
TEBEE LRI
T HA 235
KX, REH KT
bR e Ah 22 3
FregRe A, Rk
AP 223 Rk A
AT



1580 ISSN 1009-3079 CN 14-1260/R HRILNHIZYE  20088E5818H 55165 5145
W @ 15 R M Gut 1999; 45: 236-245 polypeptide: a model for the study of intestinal
KR A FH R 5 Lin Z, Sandgren K, Ekblad E. Increased expression ileus and Hirschsprung's disease. Peptides 2007; 28:
¥, it — AR of vasoactive intestinal polypeptide in cultured 1688-1699
VB L 4m A3 FA myenteric neurons from adult rat small intestine. 12 Said SI, Hamidi SA, Dickman KG, Szema AM,
HAH L. Auton Neurosci 2003; 107: 9-19 Lyubsky S, Lin RZ, Jiang YP, Chen JJ, Waschek JA,
6 van Assche G, Depoortere I, de Vos R, Geboes K, Kort S. Moderate pulmonary arterial hypertension
Janssens JJ, Collins SM, Peeters TL. Region-specific in male mice lacking the vasoactive intestinal
antiproliferative effect of VIP and PACAP-(1-38) peptide gene. Circulation 2007; 115: 1260-1268
on rabbit enteric smooth muscle. Am | Physiol 1999; 13  Hamidi SA, Prabhakar S, Said SI. Enhancement of
276: G303-G310 pulmonary vascular remodelling and inflammatory
7 Maruno K, Absood A, Said SI. VIP inhibits basal genes with VIP gene deletion. Eur Respir | 2008; 31:
and histamine-stimulated proliferation of human 135-139
airway smooth muscle cells. Am | Physiol 1995; 268: 14  Boyer L, Sidpra D, Jevon G, Buchan AM, Jacobson
L1047-L1051 K. Differential responses of VIPergic and nitrergic
8 Lin Z, Gao N, Hu HZ, Liu S, Gao C, Kim G, Ren neurons in paediatric patients with Crohn's disease.
J, Xia Y, Peck OC, Wood JD. Immunoreactivity of Auton Neurosci 2007; 134: 106-114
Hu proteins facilitates identification of myenteric 15 Bruley des Varannes S, Chevalier ], Pimont S,
neurones in guinea-pig small intestine. Neurogas- Le Neel JC, Klotz M, Schafer KH, Galmiche JP,
troenterol Motil 2002; 14: 197-204 Neunlist M. Serum from achalasia patients alters
9 Sandgren K, Lin Z, Svenningsen AF, Ekblad E. neurochemical coding in the myenteric plexus and
Vasoactive intestinal peptide and nitric oxide nitric oxide mediated motor response in normal
promote survival of adult rat myenteric neurons in human fundus. Gut 2006; 55: 319-326
culture. | Neurosci Res 2003; 72: 595-602 16  Onoue S, Yamada S, Yajima T. Bioactive analogues
10 Blennerhassett MG, Lourenssen S. Neural and drug delivery systems of vasoactive intestinal
regulation of intestinal smooth muscle growth in peptide (VIP) for the treatment of asthma/COPD.
vitro. Am | Physiol Gastrointest Liver Physiol 2000; Peptides 2007; 28: 1640-1650
279: G511-G519 17 258, Ffl E50F, S, il SF07. ARG
11  Lelievre V, Favrais G, Abad C, Adle-Biassette H, TEME R R ERL NG5 IZSP . VIPHY M. HH5AE A
Lu Y, Germano PM, Cheung-Lau G, Pisegna JR, 1H b 2008; 16: 272-276
Gressens P, Lawson G, Waschek JA. Gastroin- 18 & D%, SkPEA, X548, skiEfH, wEe, Sl K
testinal dysfunction in mice with a targeted WREREENBh ) Motz g r sl HEFAe A\ H1E
mutation in the gene encoding vasoactive intestinal 7%t 2003; 11: 665-667

it ek w4 IEW

ISSN 1009-3079 CN 14-1260/R 20084 RRAL I TH: 4 Ntk A% i

A4 RFABWRIEKREL S A G

ASFIRR, S0 [F SERMEGBIT 15834-1995 b 505 IV I BEsR, AP S0 0 005 465 P 2 e e o
SR 47 R, HEFIUGH A W S ST, TFFIMOANSCIA . BB . S i BB
S I HIE 40 F, 5% 30K 2R PHIE 500 9F; R T IORRARE S, WA, 305, B, 4
B AR R BA SR, BT T2 TR FSk b A 5, W6 5 R 154 AT, R
T AT 2 A AR A, W S A A0S T i S T AN
FRMGNE, REK, WS-FU. SMCTHF B om RAHE, BB R NS, SRR A, B
G2k PR S, (3 25 LA T3 2008-05-18)

www.wjgnet.com



