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Abstract

AIM: To investigate how insulin-like growth fac-
tor-1 (IGF-1) regulates the expression of stem cell
factor (SCF) in colonic smooth muscle cells (SMCs).

METHODS: After rat colonic SMCs were treated
with different concentrations of IGF-1 (0, 50, 100,
150 pg/L) for different durations (0, 5, 15, 30, 45,
60 min), the levels of phosphorylated ERK1/2
and SCF were determined by RT-PCR and West-
ern blot. Rat colonic SMCs were then transfected
with siRNA against ERK1/2 to examine the
impact of ERK1/2 down-regulation on IGF-1-
induced SCF expression.
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RESULTS: After treatment with IGF-1, the level
of phosphorylated ERK1/2 in colonic SMCs
reached a peak at about 15 min (0.417 + 0.036 vs
0.101 £ 0.015; P < 0.05). The optimal concentra-
tion of IGF-1 to induce the expression of phos-
phorylated ERK1/2 and SCF was 100 pg/L (0.790
+ 0.051 vs 0.336 + 0.013; 0.765 + 0.061 vs 0.289 *
0.021, both P < 0.05). After treatment with IGF-1,
the expression levels of phosphorylated ERK1/2,
total ERK1/2, and SCF in colonic SMCs trans-
fected with siRNA against ERK1/2 were lower
than those in the control group (0.284 + 0.021 vs
0.732 + 0.005; 0.256 + 0.015 vs 0.712 + 0.023; 0.219
+ 0.020 vs 0.673 + 0.013; 0.621 + 0.027 vs 1.725 +
0.012; 0.821 + 0.019 vs 1.751 + 0.043; 0.275 £ 0.061
vs 0.531 + 0.047; all P < 0.05).

CONCLUSION: IGF-1 treatment up-regulated
the expression of phosphorylated ERK1/2 and
SCF in colonic SMCs, while transfection with
siRNA against ERK1/2 down-regulated IGF-
1-induced expression of phosphorylated ERK1/2
and SCF, suggesting that the ERK/MAPK path-
way may be involved in IGF-1-induced expres-
sion of phosphorylated ERK1/2 and SCF.

Key Words: ERK1/2; Transfection; Insulin-like
growth factor-1; Colonic smooth muscle cell; Stem
cell factor
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BrY: #FTIGF-13 58 K R & -FiF Lsa i
(SMC) = A& F #m ft. B -F (SCF) #9135 & 42.

ik AR RE B (0, 5, 15, 30, 45, 60 min). <
Bl JZ (0, 50, 100, 150 pug/L)#I1GF-14% %4 i
SMC; AERK1/2 siRNAT# kst K .4
#SMC, RT-PCR % Western blot#: | IGF-14% 5
F £ 1 SMC = £ERK /2% SCF# % 4.,

Z8. E15 minBIGF-1#5 4 BmSMCE ik

L LR S

B W3 R
KmLE F i
Cajal ¥ Jf %m Jie
(ICC)#4 5 % 3%
Ak, Fafe R
F(SCF)4E AICC
RN T -3
A Y ey £ 2R
ERF, £HW
ICC# & Fo A8 f
EMAETWHAE

W@ FE A

EAL, 8%,
FEAMHEKRFE
RN AW R



576

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBEHE

2011823288 %£19% 567

WA B A 5

R B 4IGF-14£
% Ao MLy FE A
HSAeit A2 b Hi%
EEERE, A0k
B M5B SMC F #
AR AE R AU %

ik

B BRACERK1/2 8% 7%(0.41740.036 vs 0.101
+0.015, P<0.05). £100 pg/LAEA15 min
iH BB ALERK1/2#2SCF & A & 3% (0.790 +
0.051 vs 0.33610.013; 0.76540.061 vs 0.289
+0.021, 3#P<0.05). £IGF-1355TF, #EAN
ERK 1/2 siRNA#) £ i SMC /= 4 #p-ERK 1/2.
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0.021 vs 0.73240.005; 0.256+0.015 vs 0.712
+0.023; 0.21940.020 vs 0.67340.013; 0.621
+0.027 vs 1.725+0.012; 0.821+0.019 vs
1.751£0.043; 0.275+0.061 vs 0.53140.047;
#P<0.05).
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1 W3 ) B3 Ve 15 1 i Cajallfl ST 4i il (in-
terstitial cells of Cajal, ICC)HIH R8Il H 5%, T
41 B (stem cell factor, SCF){E ANICCEK:. I
RE MR YRR 1) 2R R 7, J2 R IC CHUE:
IR 45 40 O3 R B I IR R R B, R B 3R
FEAE KK F- 1 (insulin-like growth factor 1, IGF-1)A]
¥ T LA Y (smooth muscle cell, SMC) /%,
SCF, it HICCH Ry RN, FA a5 5
RIL, IGF-1fHe e d A4S 3710 &5 SMC &
J{SCF, 54 SRR )R>, A4l /KPR
LA 4ilSMCiZAF ] /& Il i ERKM A PKGH % 58
JR AP, AR S I R KT 38E 2 AE SETGF- 1
TR WA SMCHRIASCFIN 7 5 H .

1 MRS

1.1 #4+ ERK1/2 siRNAHiInvitrogenA & &
1%, FPAIZ M CHR[S], ERK1/2 siRNAF4IA:
5'-GCCGCCGCCGCCGCCAT-3', 5MAPK
mRNAFH L LA A (17 B 35 271 FL AN Bl
A RF4): 5-CGCGCGCTCGCGCACCC-3'.
SD KB, MEREAH, 7457 H#180-200 g Btk

BRSO, DMEME; R, a2
M5 (GibecoAwl); KA FIREIHIFI(Gibeo,
USA); I J5EF(Sigma/d d]); 54 KR
IGF-1(R&D, UK); SCFHif£(Santa Cruz, USA);
phospho-p44/42 MAPK#LA. p44/42 MAPKHT
{A&(CST, USA).

1.2 7%

1.2.1 M SMCH 4 & A3 F5: SDK FUNTHEALFE,
P A AL B2 om 2 [ H 40 4 1, &Pt
AL FR R MR ST AT 40 ) 25 R R R
HEL I B LA SRR 5T e, B NI A (0.1%
140 11 784 Joz JE R 1 0.011 % 11 K 150 JB 25 11 I 41 610 751 )
1, 30 “CI4620 min, 1 000 r/min{.0»5 min.
WA, RIZ2IK, IMAE 100 mL/LIG A M35 1)
DMEME; FE & 1L 4K, 1000 t/minf»5 min,
DMEME; 75 A4 M. 15§, 50 mL/L CO,-.
37 CHFEHI R, SMCK 2 U 2 I, 440
1.2.2 44 #FuGENE" LT (DFRR
AR TR BAEKIMSMCH2.5 g/LIIK
Wi o6 4 B SR T A A s, 4% R AL
3-6 X 10°AN 41 e Fh T o fLAR T, (2)#h 75 4x s
FEW A2 mL, 40 AR KRR e 0 B 7 %
70%-80% 2 A7 I8, MEAT 6 4L 5255 (3)M100 uLi
MHFDMEME; FR MR ngiihi; (4)5 3% 1R &
FuGENE", 6 uL FuGENE" I SRR R (5)
FEOMRA, FWIFE 15 min; (64 TR A28
ISR FRM A INE2 mLAS A ER S
BRI~ VAT E 37 °C. 50 mL/LIICO, 8
TR RETE (D2 R MG R, Hi 7748 h
1.2.3 o#8: SMC+HIGF-1(100 pg/L)?, 73 HIki 770,
5, 15, 30, 45, 60 min. A~ [A]3#< & 41: SMC+IGF-1(0,
50, 100, 150 pg/L)Ri7%15 min. 5 Y4 K4t
SMCH A XA = XA AERK1/2 siR-
NA). FEHLHINABEHUZTR), 157748 h, 0
100 pg/L IGF-1157%16 h. LL_F 525 55 30K
1.2.4 RP-PCR*&# M £ ERK1. ERK2#SCF
mRNA: #ZTRIzolA I L% 2H 40 i 1) i mRNA,
LLeDNA N AMHEITPCRY 1. (1)SCFRIN S
GAPDHIIEIA A 94 CHIAETES min, 94 C
P15 s 55 CIBk30 s 72 CHEfF15 s, St
MEIR30K, )i 172 CLEfH8 min. SCF_Lifi5]
¥): 5-TTC GCT TGT AAT TGG CTT TGC-3"; F
W514¥): 5-CAA CTG CCC TTG TAA GAC TTG
CA-3'(76 bp). GAPDH _Lifi5|#): 5-CCC CCA
ATG TAT CCG TTG TG-3"; Fii51¥: 5-TAG
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R 1 IGF-1(100 pg/L)ESLERHSMC I p-ERK1/2F01- 1 2 3 4 5 6 Da WHEA ?%gﬁf.%%

ad tubulin 55000 S AR E A

44000 Rihammae T

S48 p—ERK1/2 }—ERK1/2 PrERKY/ 42000 Ich_é’aﬁiﬁ ’i‘fi

i E t-ERK1/2 44000 ICCHB ), 7

5 min 0.214£0.019° 0.135+0.017 E

15 min 0.417+0.036" 0.134+0.026 1100 pg/LINIGF-WER F L MFSMCIp-ERK1/2BEMgs 1 2VEH T, M

30 min 0.306 + 0.023° 0.136+0.019 0[@. 1: 0 min; 2: 5 min; 3: 15 min; 4: 30 min; 5: 45 min; 6: 60 min. ﬁlqcﬂﬁi:}f %

_ . A.TRAEF

45 min 0.293 £ 0.041 0.134+£0.013 Ho K F A IGF-14)

60 min 0.209 + 0.053° 0.136 +0.031 1 2 3 4 BK KR At

Da SMC, & JLIGF-1

°P<0.05 vs 0 min; %P<0.05 vs 15 min. 44 000 i & ) SMC &
CCC AGG ATG CCC TTT AGT-3'(118 bp).  tEr1/2 _ 44000
(QERKI1/2ME3 R 4542 94 ‘CTiAETES min. 94 °C - _ 45 000

430 s, 58 CiEk30s. 72 ‘CHEMH30 s, LA

301K, fefa 172 CHEMT7 min. ERK1 L7514
5-TAC ACG CAG TTG CAG TAC ATC G-3'; F
Wi51¥): 5'-CGC AGG ATC TGG TAG AGG AAG
T-3'(332 bp); ERK2 L5 |#5'-GGA GCT TGT
GGA AAT ACC TTG G-3"; Fif514: 5'-GAC
GCA GTG TTC CTC TCT GCT A-3'(499 bp)"“.
PCR“MIZ2% B Aabi gt etk . g2, Al
1.2.5 Western bolti&#-0SMC ¥ #9p-ERK1/2.
t-ERK1/242SCF& & £ [ R e B & 20 40
T, BCAVEMN E B HIRIE. 40 pgtE A/UKE
FE, T30 mAHLIK, THH100 VEZ 60 min, 4]
2 h. A Ap-ERK1/2. t-ERKI1/2FISCF—4,
4 CRbf; —Hi1 : 5000,37 CHEE, G, Wi,

it A HE S ASPSS10.08 -
5381, Limean+SDFIR, K H 7 2 7 A Fldidle
FLUG, P<0.05 047 {2 3 1 22 .

2 BR

2.1 IGF-13% 34 % SMCR F B I8 2 p-ERK 1/2Fe
t-ERK1/2% & # %A IGF-1(100 pg/L)VET 145
JSMC 5 min/iip-ERK 12K A FF 41 =, 15 min
I 2RIE 5 1 (P<0.05), 2 Ja i, H-ERK1/2
HAMRIELZHP>0.05, &1, K.

2.2 R FREIGE-14 %4 B SMCxp-ERK1/2,
t-ERK1/242SCF%& & 89 %+ IGF-174£50 pg/L
i, p-ERK1/2F1SCF2IA FF iR i (P<0.05), 7E
100 pg/LIN Fik £ (P<0.05), 2 J5 & #T N B, {H
t-ERK1/245 2 46(P>0.05, 32, [£]2).

2.3 IGF-15} T4 ERK1/2 siRNA#) £ 1 SMC 7
4 p-ERK1/2. t-ERKI1/289 % a1 L5Xf BAIH L,
XA G ESMCP  4Ep-ERK1/2. t-ERK1/25 3%
BEAK(P<0.05), BEHLALT B 2210(P>0.05, %3,
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B 2 REREIGF-1&HSMCPp-ERK/2FISCFEEH
S200. 1: 0 pg/L; 2: 50 pg/L; 3: 100 pg/L; 4: 150 pg/L.

A M 1 2 3
bp
1 2 3
B Da
-ERK1/2 44 000
e D — A 5
- 44 000

3 IGF-13FEEHLERK/2 SIRNABYESAZSMC= 4 p—ERK1/2
FISCFAYSZIE. A: mRINA; B: ZE[H; M: 100 bp DNAFRIC; 1: 1F
HH; 2: Y H; 3 ERTZH.

K13), iHIERK1/2 siRNAMfSLB#AL T ERK /211
KiA.

2.4 IGF-131#:4*ERK1/2 siRNA# £ }SMC /=
A SCF#y#Hra 5XTIEAIAHLE, Kk L4145 HmSMC
724 SCF i 3 PR A%.(P<0.05), BEHLLE T i #5484k
(P>0.05, %3, ¥4).

31TE

B 1V 20y A 2 T AR DLRE A B0 (0 365 B R
W Wzl )y Btis), 7 R e R R AR R, JEAL
AN A8 TC Cot— ST 5T ) 70 0 (R s ok 4
JRUE, AR 45 4 2 A1 13 0 R i i 6 KRS Al
PN 8]; ICC. Math & 41 i FISMCHA ik
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WA # A5 R 2 IGF-1ESLEFSMCIp-ERK1/2, 1-ERK1/2FISCFERERYSZIA (mean + SD)
AR ERENA
RNAF#H 4 K 2t
EMSMCEAT T 16Eq(ug/1) p-ERK1/2 t-ERK1/2 SCF
R, S RIEET
IGF-18SMC 0 0.336+0.013 0.409 = 0.021 0.289+0.021
Z A SCF# 1z 5 50 0.554 + 0.046° 0.410+0.012 0.391+0.017°
B 100 0.790 + 0.051% 0.411+£0.013 0.654 + 0.061%
150 0.591 + 0.029° 0.408 £0.043 0.498 + 0.043°

°P<0.05 vs IGF-1(0 ug/L); P<0.05 vs IGF-1(50 ug/L); °P<0.05 vs IGF-1(150 pg/L).

] 3 IGF-1IEEHRERKI/2 SRNABILEBESMCF=HEp—ERK1/2, 1-ERK1/2F0SCF mRNAKREEIBVEZA (mean + SD)

mMRNA E£8
axi:|
ERK1 ERK?2 SCF p—ERK1/2 t—ERK1/2 SCF
WIRA 0.732+0.005 0.712+0.023 0.673+0.013 1.725+0.012 1.751+0.043 0.531 +0.047
=\4H 0.284 £0.021° 0.256+0.015° 0.219+0.020° 0.621+0.027*° 0.821+0.019° 0.275+0.061*
g Azl 0.721+0.037 0.725+0.037 0.669+0.027 1.754+0.041 1.847+0.011 0.542 +0.037
°P<0.05 vs YHIBLH; °P<0.05 vs BEALA.
bp HH 40k 405 B PR 1T BB 1 C C A B Wiz 3l =

118

76
Da
tubulin 55000
SCF 45 000

4 IGF-1XTFELERK1/2 SIRNABNLSRASMCFETAESCFRYES
0. A: mRNA; B: & [; M: 100 bp DNAARIC; 1: RHELHE; 2: S X
4H; 3: BENIZE.

“TIRETCAE” , LR R I I A )
REVS. ML AERf A X IEICCEE M. Thfg LA
iz shiRENLH IR AT, CEAESEICCH R
FNEE K 57 5 22 i I e A O,
SCF2&—F 2 DyRedi il AE K A+, B 46 n] %
T F-41 Jf X ¥~ (soluble stem cell factor, s-SCF)AI
Ji5 4 75 784140 Jio K] ¥ (membrane-bound stem cell
factor, m-SCF), P& & LW 0E 1k, 1224
JRLER ST A R A o A v 4 T S T 4
YERL. WES IR, AARSCFR] th 2 Fhdi i =4z, {H
Y k5 B HICCHT 5 SCFRYE T B SMC!. SCF
EHRARF AR c-Kitdl il SCF-KitR 4, Hi%S Y
ICCIHIZME. RE Wb, R R i,
AT AT SE 56 R B, SCFk/> 55 B I1CCi AR
KB Wis st HER R, 45 7 AMETESCFR]

U205 AT SE R IR B, PRSNGSR A
ZEWSMC, 45 T1GF-1 1] {2 iESCF A,
IGF-12 B ZRFE KR PR m-— R,
LA 0 40 P 8 R A, R A R, sk
A AR, A4 B TS T RER. IGF-TH
5 S5 S5 T HE P13KIR A IMAPKi 121,
SRR IE, IGF-11[fSMCE I IIGF-1 R
A, 5T EOE A0 ML N RS Sl i, Sl
HPI3K. MAPKAE 55 3 %, LAPRE B85 )
s DA R IPER 77, 2 51GF-14 3 40 g1
B b, POV, L RIE G E A
P (mitogen-activated protein kinase, MAPK)/&
0 N IR — R 2 SR IR R R R VR, %K
T BN M A 5 T B 1 (extracel lular
regulating kinase, ERK). c-JunZ{F& A b i Al
P38 (A, Mok an AR S S 2
JL P S A% P, 5 R R A AR A2 S N
EBITE. b B TR ERKOE B2
AT Z . %2 RENEEMAPKSS 5l
. CEAN R AR R B P R ERK /25, Tk
ERK1/2UEE A% A7 240 ik, W5 5 7% FiE
BB 5 F(WINF-xBy AP-1. c-Myc%)
(R 235, 540 I I 1 i ke 3 2 B0 AT
HT 525 B ERK MAPK I 5P D905 A
5 HSMC. fIGF-115 3 (IS CFRIA P, $27
IGF-1/& i ERKMA PKilll %% 3 45l SMC™
AESCF™Y, ARSI 1) 25 I SMCHL YLERK siRNA
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