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Abstract

AIM: To investigate the effect of insulin on the
expression of stem cell factor (SCF) in rat colonic
smooth muscle cells.

METHODS: Rat colonic smooth muscle cells
(SMCs) were separated by mechanical and
enzymatic methods and identified by immu-
nofluorescence staining of a-actin. Identified
colonic SMCs were randomly divided into two
groups: cells treated with different concentra-
tions of insulin (0, 2.5, 5, 20, 40, 80 mg/L) and
those treated with insulin for different dura-
tions (0, 8, 16, 24 h). The expression of SCF
was detected by Western blot and RT-PCR.
MTT assay was used to measure the prolifera-
tion of colonic SMCs.

RESULTS: At a concentration of 5 mg/L, insulin
remarkably promoted the proliferation of colon-
ic SMCs (0.052 + 0.006 vs 0.018 * 0.006, P < 0.05).

Insulin at a concentration of 2.5, 5 or 20 mg/L
promoted SCF expression in colonic SMCs (pro-
tein: 0.735 + 0.035, 0.754 £ 0.057, 0.741 + 0.051 vs
0.658 + 0.024; mRNA: 0.688 + 0.077, 0.690 + 0.080,
0.698 + 0.074 vs 0.528 + 0.053; all P < 0.05), but
there were no marked differences in the expres-
sion levels of SCF protein and mRNA among
these three groups of cells. When the dosage of
insulin was elevated to 40 mg/L, SCF expression
reached its peak (protein: 0.899 £ 0.048 vs 0.658 +
0.024; mRNA: 0.938 £ 0.117 vs 0.528 + 0.053; both
P < 0.05). The expression of SCF reached the
peak at 16 hours after insulin treatment (protein:
0.899 +0.011 vs 0.628 + 0.015; mRNA: 1.038 + 0.053
v5 0.709 + 0.042; both P < 0.05).

CONCLUSION: Insulin promotes cell prolifera-
tion and up-regulates SCF expression in rat co-
lonic SMCs.

Key Words: Insulin; Smooth muscle cell; Stem cell
factor; Rat
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BB R B & (Ins)xt K R4 T 78 WL 2e e,
(SMCs)¥8 74 % 3t A T 4m B B T (SCF) 89 % 7.

Tk Bk OB R k4 B3 ASDX
AL HSMCs, a-actinf I %A% 2. ¥FSMC
AL AInsH 40, 2.5, 5. 20, 40. 80
mg/L)5 B A 41(0. 8. 16+ 24 h), MEKInstE
) FSMCs#y 34 78 % L4 s SCFeg oL, MTT
F M SMCs#9 38 74, Western blot 2 RT-PCR %
#M SCF#Y & .

LR (1)5 mg/LitIns B A 2 % 6948 SMCs3% 74
# .(0.05240.006 vs 0.018+£0.006, P<0.05);
Q)& P A FIns(2.5. 5. 20 mg/L)AeALik 4
B SMCs % £ SCF(% &: 0.73540.035, 0.754 &
0.057, 0.741£0.051 vs 0.658+0.024; mRNA:
0.688+0.077, 0.690+0.080, 0.698+0.074 vs
0.528 £0.053, #P<0.05); & 7 ZIns(40 mg/L)
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1% SCF 8 #3438 3] R Z* (& §: 0.89910.048
vs 0.6584+0.024; mRNA: 0.938+0.117 vs
0.52840.053; 34,<0.05); (3)SMC#iASCF /£
Ins#E 16 h/z iA F4AA (& G 0.89940.011 vs
0.628+0.015; mRNA: 1.03840.053 vs 0.709
+0.042; 3P<0.05).

LEiP: Instu ALk £ HSMCs¥gsd, & — 7%
B N 255 &5 AR R 3 2 I SMCs &
i% SCF.

REEA: BB R; IR, THMEF KR

TEYE, REE M. BRBRVSHYEBIMBEIZIENERIA
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Cajalli] 4l Hf(interstitial cells of Cajal, ICC)+
ST LA B (smooth muscle cell, SMC)F Az £:
% % (enteric nervous system, ENS)ZH 455k 113
ReJGPE R B iz 3l ICCHE—Fh 5 W 4R AR
T W UZ (R R ok 1] 5T 40 i, A 4 18 M 4
Hat2, e S IR s A S AR 5 )
VEHIPY, FLE A8 Th A6 5 2 22 i 4l Mo R 1 1) 4
O H A 41 i A F- (stem cell factor, SCF)iE
FHEEAEHT. SCF2&— Pl 1Y) 2 thig 4 i
AKINT, IRfEt ESMCH !, X2 Rl
MAEKE K EHEEREEN. OHUEEE
HLURPI, 5 Z (insulin, Ins)XTTCCH {RY"
YER, TR R SCEIA R34 0, (HICCER [k =
Ji% 5% 2% & A& (insulin receptor, IR), £ Ins ] B 1H
A BES CF ¥ ZAEHE M TICCREAR I 1 1. 75
Jith, EFRIFAERFICCISCR Tk 11 -t LY,
T S AR KPR Ins A2 157 BE A2 2E K B
ZiJHSMC 5 RS CF IR Ins %) 45 iy SMC 14 5 14

.

1 RRT5A

1.1 ## SDAR, MEMEARR, 1455 150-200 g,
HH B I B BER 2SI 2 ) rho B2 k. DMEMES
FEW . IS (Gibeo, USA), 11 7Y% 5
K ZJHEEE IR -9 % (Sigma, USA),
SCFHifk(Santa Cruz, USA), a-actinfii /(b 5 i
AR W], SCF5 W) (Fg m 1R AR PR A ).
12 7

1.2.1 & MmSMCH# 4 B FedzFx: SDRR10%K 5
AMEREEEE, AT E2 eSS A B 10 cm
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iti, M i £ Hepes-RingerZs il v &
Mk, AL R R R R KT LA
ZUBTREA) 2K, BN T A0, 1% 1) 11 784 Jsg Jid il
0.01% 1K &2 i d (A B4 ), 30 CHFF20
Bl SRR R EZ 1R, &
100 mL/LJGA I35 D MEME; 230 1R 4k
250, DMEM®: F2 90 5 B 40 i, Rk, & Wik 4
AN IR TS 11>90%, $-37 'C 950 mL/L O,
50 mL/L CO %A T 5%, SMCHK 2B L= I,
FEARKE TR, KA 5 3-5AASMCRET S 5.

1.2.2 4 BSMCH 5= Tl 6% BB 2241
W2 Je G 9l AT 4 . A% 7R 2 7-10
6B P MESMCITER; BON HA K ISMC,
S E TR AL, S R AN B K SMCHE R
BB BB IR SR, §5551-3 d, fFSMC
KA 2, W& f . PBSEMBhdE. A
P 1] 5, 3% H,O, KT P Y P I S A I 33
a-actin—4i(1 : 100), 4 ‘Cit#, PBSHE, W0
PP RC I EPURIgG P, iR S
¥ E 1 h, PBSHYE, #InHoechstdet%, PBSZE !
W B, MR RSO

1.2.3 MTTH & x4 m SMCH 3578 45 ISMCH:
4X 10 /FLEFh 96 FLRT FEIR, MikE 5 4 A Insik
FESY R0, 2.5, 5. 20, 40. 80 mg/LIKk;T
W, 24 hJE IS g/L MTTH# 20 pL/AL, 4k
B4 h, WIF B, I H 3 #(DMS0)150
uL/AL, 37 CHR¥%10 min, EEFRX492 nmik K
AEHE, SRR LOG LA ME). REABS R AL, &
EESSONIERSE AN N

1.2.4 a5 432 BOMEUAE K SMCIA G
it 4= 13 FIDMEME; FR A L1 24 h, W5 InsX}
i SMCH S CFIFIEM. (1)InsAs [FHR JE 4L
SMC+Ins(0+ 2.5, 5. 20. 40. 80 mg/L)%} 5%
7%16 h; (2)Ins A~ A} [B]41: SMC+Ins(40 mg/L)%
MREFRO0L 8. 16+ 24 h; LU SZI6 AT 40 ik B
[ — KB, F IR S A 3K

1.2.5 Western bloti=#-mSMC ¥ SCF& & £ ik :
S S R S R U e T VN <R
1 JE BCATRIN 3 2 R . 60 pgi F1/VKIE N,
TH 30 mAHL¥K, 1H 100 VA 570 min, 35 412 h.
JIASCF—Hi(1 : 100), 4 ‘Cibf; —Pil & 5000,
37 CHFE, BOL. Wi,

1.2.6 RT-PCR:%#- M SMC ¥ SCF mRNA % 34 : 1%
TRIzo i 71 Ui I FEH S A 41 L B mRNA, 4%
Sk McDNA, PUeDNAHHHATPCRY 1. PCR
SNG&AE: 94 CTIAEMES min. 94 ‘CAEMELS s\

min-.

A7 A 7

R ERY
B WAL 4m JLICC
FiAg %, ICC
B ALAAL R E 6
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WA # A L 1 4EBSMCHY
ALEREFT K7E. A SMCHEFE
Insx} 45 SMC3g 3-5 dFFUEHETE ( x
sbGa, IFER 100); B: SMCH:FE
JE 4@ e K R R N
Ins*} 45 1 SMC4A 14 AR (x

MSCF# %, H
T—F®FHET
He AL 3 E k.

100); C: SEFEH

55 CiB-K30 s\ 72 CLEM15 s. JLAHIR30X,
)5 172 CHEM8 min, PCR=H)42%F5 g bl
R HLIK, W, FARE. SCF Lyss14: 5'-TTC
GCT TGT AAT TGG CTT TGC-3"; Fiff5!4:
5-CAA CTG CCC TTG TAA GAC TTGA-3'(76
bp, NM_021843); GAPDH L3 5|#): 5'-CCC
CCA ATG TAT CCG TTG TG-3"; Fii5|¥:
5'-TAG CCC AGG ATG CCC TTT AGT-3'(118 bp,
BC059110).

St P A S ASPSS10.0%K A £
53HT1, Uimean+SDFIR, K5 72 o A A dle
KL%, P<0.05 0 B &M= 5.

2 BR

2.1 5 HSMCHY %7

2.1.1 ZHSMC 24T FALE: Bi9%24 hig, v L
S EE, 2 =M ERIE, f/EE, 3-5 d
THREHI(E1A); 14 dJE g 4E, SRIERAEE
K(E1B); 20015 S ABE T SMCIR S E i M v] L
(KE10).

2.1.2 aractin® Z R MR B KD 2 Mk
A 5T N LD 0k, 48 % Hoechste (4 5
W EL(E1D).

2.2 Ins*+ 25 B SMCH 7544 %4 2.5 mg/L InsXf 45
JSMC I B HE TE 5 19(0.023+0.012 vs 0.018+
0.006, 7>0.05), 5 mg/LI gE & F g SMCAE
£:(0.052+0.006 vs 0.018+0.006, P<0.05), InstF:
20, 40. 80 mg/L'55 mg/LIN{ESMC 154 %%

FBTSMCHITES
(% 200); D: SMC#:
FEDLEETE (X 400).
Ins3RE (mg/L) SCFEH SCF mRNA
0 0.658+0.024 0.528 +0.053
25 0.735 +0.035° 0.688+0.077°
5 0.754 +0.057° 0.690 + 0.080°
20 0.741 +0.051° 0.698 +0.074°
40 0.899+0.048 0.938+0.117
80 0.903 +0.040 0.910+0.105
°P<0.05 vs Ins(0, 40, 80 mg/L).
{EFREYM8E](h) SCFEH SCF mRNA
0 0.628+0.015 0.709 + 0.042
8 0.762+0.018° 0.834 + 0.046°
16 0.899+0.011° 1.038 +0.053"
24 0.852+0.015 0.937 +0.030

°P<0.05 vs Ins(0, 40, 80 mg/L).

62 5#(0.052+0.009, 0.046+0.013, 0.040+
0.004 vs 0.05240.006, 7>0.05).

2.3 REREIns*T 2 1 SMC R ESCF % A%
il fEIns(2.5 mg/L)RI 4 2k 45 I SM C R ik
SCF, %40 mg/LISCFI{RIAF i K(P<0.05, &
1, ¥12), 80 mg/LifSCF[FRIA T 540 mg/LI L
ZE 57 (P>0.05, %1, E2).

2.4 REBE] L EIns* T 45 I SMC R A SCF# % v
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A 1 2 3 4 5 6 Da PR e M BISCF I RIE. Z5 LA ;»:;fﬂ i;é? 1
SCF | —— 45 000 s s & AR5,
a-tublin“ 55 000 ?EYN”E%%@?&T%ICCIJJHEE/‘JSCFj:gEBSMC ﬁlé‘{&%;;%SMncs

B M 1 2 3 4 5 6 bp
G =g 31 %
cAPDH ] 118

2 ARNEREINsXTLESIASMCRIASCFEVEZIE. A: Western
blotkeill & FH 721K B: RT-PCRAMIMRNAZSK; M: Marker;
1: Ins 0 mg/L; 2: Ins 2.5 mg/L; 3: Ins 5 mg/L; 4: Ins 20 mg/L; 5:
Ins 40 mg/L; 6: Ins 80 mg/L.

A 1 2 3 4 Da
SCF | —_— < 000
a-tublin _ 55000
B M 1 2 3 4

bp
SCF 76
el — — — —Jit

3 Ins(40 mg/LREBHEIRITBERASMCTRIASCFEVRAE. A:
Western blotf & F13818; B: RT-PCREZMIMRNAZIK. M:
Marker; 1: Ins{EFHO h; 2: Ins{EFHS h; 3: Ins{EFI16 h; 4: Ins{EFH24 h.

Ins(40 mg/L)i%5FSMCH I SCFIMIEETEL6 hi5
(P<0.05, %2, [13), 24 h5516 hitf SCFIFRIA L4
TR ZER(P>0.05, £2, E3).

3 111E

B PR (diabetes mellitus, DM)AHZ<H) ' w3 1
B A DL AR AN R e (R, W]
B A Wi, 7 R AR T, 3
RAHICCH 5 % V1A, 28DM A 'S ks
AT RICCRE I A 4E . RN ik E I
PRI N IFAT P v AT 1) S, DM LR
RINATICC K SCFI 1ICCE & 5 Ihig
(4ERE 5 o-Kitfs 5 R0 VAR, B Wre-Kit
ZARE, ICCILT- I R IHAEA B . c-Kit
[ RARBCARS CF & —Fh a2 (W3 i AR KR 7, 7
SR ¥ R IE, B 2R R
R, Qo R i 40 R IR A A A, 1
LGN, BEE RS T A IR T A
FRLFR oA 2021, T T At S 1 2B KA 2
TENIR 5 9RE B (01 R A R R vh R vl AT — &
(1 P2 o8 2 B T e-Kit s = 3 % i 6
DMBNYRERL, AR IR PES CF S ICCI AR |
BT AE) A (R W 5 003 24 73 B AN ] P
(i 38252905 s 4 I AL A ST R AT,
JaIE i L. a4 FRIRIR, (HALLE L
RIMKMBISCF; HAEWRER", EMRA K
PR JeH R B/ U B IE N, ICCH) 434 SCF
RIE 1R G sh 3 o B R, BRI 1

www. wjgnet.com

BB Tns /2 B 5 BAN A 2 30 1) R 11 i 2%, A
AFFIRERZI 5 700 Da, H M 4% 2 R MR Ik B4
Ji, B FCHT A Ins R 7E i R JE G 1 P 2 A T
o ) A ERAE R VA AL AR 40 P X A A B
LR NRWIRRAE M ERE. F A AE. IRJE
— R R, H AR AR IEAYIR]T, IR2,
IR3. IR4, fEHUAARFAL AR K G B&
EEIAHFPY, Ins HIRSS & R IR — S R
InsEEM) 52 ARTR S, 138 17 445 T AR M) 2 250
Horvath5" 5t 84 B 412K 55 77 R BlIns/
IGF- U5 5 il B i s R R R RE S BUCCHE 1
WD 5D RES N ANEYEIns/IGF-1fg— 2 FL
Hh 43 DMSTC CIR B0/ 2540 S, I IR 44
SCFHJZEIEP Y HRICCHZ IR, Ins AT A H;
fib g 4% () Bz b TC CREARA VE H, 51l il ok i 5
SMCH J%SCF. ASZET 5T WK, 2.5 mg/L InsHf
RE— B M2 HESMCEKIAS CF, 40 mg/LIiA
Bl b i, JEAE16 WaEH B i, $&/RInsfE—
SE PR T DY A S 7 5 I LA g 5B S SMC
A SCE. 746, InsXFSMC A — & e S5 1
H, 2.5 mg/L InsXFSMCHIE RN 55 25 1%
WAL 2 5, (HIES me/L InsHIAF B3 1)
FEHESMCHAFE RN, 20, 40, 80 mg/LIL&MW
55 mg/LIN TC 25, Al AERTRIEAI R, AR sk
5 InsXFSMCHIE Y G Y. 542 SCF A ALY,
ARG, ZEMTT N, Western blotig P F)
SR S 56 T35, VP H IR TE] 53 4hie
A Al e BT SR A AT DT BRAE AL — € (R S8 1R 72
Ji 5 FAE A K B F (insulin like growth factor 1,
IGF-1)s&Inskf ALK A1 KM () — M, Hooyr
S5 5 Ins A, FEHELE T A S Ins AL A B
hie. AREAF R R RIGF-1RE(EE &5 HSMC
I3 UASCF, 5Ins—HEAE 5516/ N P 357, Ins
HIGF-1H L [F 15 5@ HPI3K/AKT 5MEK/
ERKs™, 45 SMCHF 7T 2R, IGF-10] fgid it
MAPK/E 5 4 (e #E SMC K IA SCFP, Ins AT B
G4, AT SPIBK. MAPKH4IH
5 I — 4% BRH 4% B HAb In o5 500 B A DG
A Rk BT SR SE.

B2 ARG I A K TR S Tn s BE i 3t
SMCHYTH I & S CF, A L 583k — 20 Hh B0
Ins. IGF-1. SCF. SMC. ICCX [i]ff)x &2 fit
T WS, i FURE IR Y B g R
e R

¥k, SFReE T
SMCA£SCF, %
B W 3h 1 AT 4L
IR A T AR
— R AR YE.
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