AR R L®

wcjd@wijgnet.com

(49

TR
Jaishideng®

L )BT 201284528H; 20(12): 998-1003
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

J 2% % BASIC RESEARCH

= HEXT K FR 45 Bg B

B R4 AR 3R %

F 189220

WHE, £ =, B, bk

SRIREREBEHERKE

¥ %54

¥ fx Ik B R B A
RS FmE E
A%, Cajallf i
an L B F i L 4w
JeRmE AR K, TR
BEHAKRE
F-1(IGF-1) 7T 4%
BT L a5
. ¥, Ry
Cajal I8 it 4w JeL, 3%
B 2 % Kk
AR 2 —.

W@ 5 # A
R, AL, b
FTREHFZER
o At

BB, T, B M, S FERXRF S —WEERE
At LA E R T 210029

RETR, MTT, F2EMEE ) IMRREDENAR.

B XA KHFEALFIHAB, No. 30971354

A B FRAHAAE R A2 F B B, No. BZ2011044
LA AR R AREH AF AL ST B, No. CXZZ11_0704
1EE RS IZNRAD TR FRIBLMIMEERT AT
BHRFE. T MBRURIRIETTN, ARTRRA RO L
BEBRTASHRMBRME, SUBOMBRITETN, 1B3ESBER
RSN, WM%EETD%%%&W# BAEX.

BIRAEE: MIN, 208, 210029, STAERRRM INEE300S, /&
RENAZEMWEERDELARL. In9100@yahoo.com.cn

E335: 025-68136920

IWFBEHR: 2011-12-20 {BOBER: 2012-02-20

BSHH]: 2012-03-20 7EZ&HHREED: 2012-04-28

High glucose down-regulates
the expression of endogenous
insulin-like growth factor-1

in rat colonic smooth muscle
cells

Xin-Yu Xu, Yun Wang, Wei-Wei Yang, Lin Lin

Xin-Yu Xu, Yun Wang, Wei-Wei Yang, Lin Lin, Depart-
ment of Gastroenterology, the First Affiliated Hospital of
Nanjing Medical University, Nanjing 210029, Jiangsu Prov-
ince, China

Supported by: National Natural Science Foundation of
China, No. 30971354; the International Science and Tech-
nology Cooperation Program of Jiangsu Province, No.
BZ2011044; the Graduate Innovation Project Foundation of
Jiangsu Province, No. CXZZ11 0704

Correspondence to: Lin Lin, Professor, Department of
Gastroenterology, the First Affiliated Hospital of Nanjing
Medical University, 300 Guangzhou Road, Nanjing 210029,
Jiangsu Province, China. 1in9100@yahoo.com.cn

Received: 2011-12-20 Revised: 2012-02-20

Accepted: 2012-03-20  Published online: 2012-04-28

Abstract

AIM: To investigate the effect of high glucose
on the expression of endogenous insulin-like
growth factor-1 (IGF-1) in rat colonic smooth
muscle cells (SMCs).

METHODS: Rat colonic SMCs were separated,
cultured, identified by immunofluorescence stain-
ing of a-actin, and divided into three groups: nor-
mal glucose group (5.5 mmol/L glucose), man-
nitol control group (5.5 mmol/L glucose plus 19.5

mmol/L mannitol) and high glucose group (25
mmol/L glucose). After treatment, cell prolifera-
tion was determined using Cell Counting Kit-8,
and cell cycle analysis was performed by flow
cytometry. ELISA was designed to measure the
content of IGF-I in SMCs culture supernatants.
Real-time quantitative-PCR and Western blotting
were performed to analyze the mRNA and pro-
tein expression of IGF-1 in SMCs.

RESULTS: Compared to the normal glucose
group, treatment with high glucose signifi-
cantly inhibited the proliferation of rat colonic
SMCs (0.494 + 0.0030 vs 0.597 + 0.044, P < 0.05),
resulted in cell accumulation in the G1 phase
(90.850% =+ 0.706% vs 55.202% + 3.807%, P < 0.05)
and a significant decrease in the percentage of
cells in the S phase (3.622% * 0.156% vs 30.780%
*3.808%, P < 0.05), and decreased the content of
IGF-1 in SMCs culture supernatants (208.000 ng/
L +31.443 ng/L vs 265.750 ng/L + 26.538 ng/L,
P <0.05) and the expression of IGF-I mRNA and
protein (2.037 + 0.196 vs 2.257 + 0.273; 0.247 +
0.045 vs 0.906 = 0.103, both P < 0.05). However,
there were no significant differences in the above
parameters between the normal glucose group
and mannitol control group.

CONCLUSION: High glucose inhibits the pro-
liferation of rat colonic SMCs and decreases the
expression of endogenous IGF-1 in SMCs.
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cycle; Insulin-like growth factor-1
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MALES T H] 245 R Bl R L (5.5 mmol/LA=25  H 3l 1 Bk A S LIS ALK . WA A G
mmol/L)Z8 & H 55 85 2 B 28 (5.5 mmol/L#] &) ggﬁ;gii

H+19.5 mmol/LH 5K B5) 4%, CCKS 5% Iaten]
SMCs3¥g 31 ;R X 28 i KA SMCsém it
JA40; ELISAKMI3E )ik Lk PIGF-1494-%;
Western blot. Real-time PCRZEA M SMCsé
AR R MEIGE-169 £k T4k,

LR Z4E(25 mmol/L)F4 XK R4 HSMCs
M gE, 24 hE EFHRER £F KK
(0.494£0.003 vs 0.59740.044, P<0.05); &4E
1£.2590% 89 25 B SMCs1% 3% G, #1(90.850%
+0.706% vs 55.202%=+3.807%, P<0.05), #
ASHHISMCsPA 2,V (3.622%+0.156% vs
30.780% =+ 3.808%, P<0.05); H4EIR3L ¥, 4
BASMCs4 &2 ik #91GF-1% 1V (208.000 ng/L
+31.443 ng/L vs 265.750 ng/L+26.538 ng/L,
P<0.05), SMCsk s 1 R 1GF-1 mRNAFe
F G AR Y (2.037£0.196 vs 2.257+0.273;
0.247+0.045 vs 0.906+0.103, P<0.05).
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PR S R AR AR PR, T R DTE I 20 1
FHBNH A 4% I DM S [ 8h ) i 2 —Fi
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T4 Mo (interstitial cells of Cajal, ICC) A T35 L4
fifd(smooth muscle cells, SMCs)JiiZ8H 5%, 1ME F#
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JiR 5 2 4 A2 K K1 1 (insulin-like growth factor 1,
IGF-1)/& B miESMCsAE K. 5. LifE %
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1.1 ## SDKR, HEHEAH), 7£T5150-200 g,
HH P I B B K 2 B 2 SE R B ) b o S AL K
B/ FIDMEME: R M(Gibeo, USA). H #al7
(Amresco). JiZIMiE(Gibco, USA). T K
Rl (Sigma) KW EE (BN HI ) (Gibeo,
USA). HHER 2 IEEM(Gibco, USA). a-actin
PUARAE R B AR), Cell Counting Kit-8(CCK-8
R &, $82K). PI/RNase Staining Buffer(BD
Pharmingen, USA). IGF-1¥i14(ab36532; Abcam,
Cambridge, MA). Quantikine Mouse/Rat IGF-I
Immunoassay(R&D, UK).

1.2 7 &% IGF-151%) tHInvitrogen A w5 1%, J751)
Z: R SCHR[9,10].

1.2.1 £ HSMCs#y 4 & F=3 51 SDAR LA
10% 7K & S I s BRI, Do B IET] B2 em
W& 710 em/it, & P4z FE I Hepes-Ringer
eI R S0P, LR RIEE R, KT
WL 2 BT, BN A0, 1% TT 24 i 5 g
F10.01% 1K o J9 a2 1 B0 IR i A &
>, DMEM#$5 55 5 41 ffd, i 9 ; 7950 mL/L
0,#150 mL/L CO,, 37 ‘CHF & 44 h 15 9%, SMCs
KR HUE R0, A TR. RS 2AASMCs
BEAT S5

1.2.2 5 SMCsay %52 M BOk 3R K )
SMCs, JH (g IH AL, 65 4 f el K
SMCsE A B HCE BB IR IR, B CO,
PR E1-3 AR SMCs K ZE 2 I, B AR
Fr. PBSHE I 2, 3% H,O,BH T Py kit
AL, W iNo-actin—Hi(1 © 100), 4 TR,
PBSVE, N2 P bRd B E P RlgG T, &
DGR AP E 1 h, PBSHYL, i INHoechstZ
1%, PBSIHE . Eh, GRS 9Ok.

1.2.3 45 432 $42.5X 10 LISMCs#Efh T
100 mL/LJG 2R L35 DM EMEB: 37 1 b 85 77
2 70%MA 5, PBSTER, MMA2.5 mL/LIK
2 I3 % R FE YL 24 h. 23 B4 T I R
FE(5.5 mmol/LAZBE) T 5 HE mivs 0 4
(5.5 mmol/LA& % HE+19.5 mmol/LH #& %)Ml 5
B 5 2H (25 mmol/L) (4355 77 R 84

1.2.4 CCK8 5= BaAam) 4m ReL 3 8 H oL: ARG H0M
2t M, PR AR 5 00014 /100 pL,
FEFIT96LM, ANCO, M5 B M IR I 5 s T
WS B PR 2 B R FLITI60%, 45T 2.5 mL/LJiR
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mi £ BE . LS B IR IR 24 W, 45T 3RS ) 1) 5 58 0.8+ -o- NG
K e B
SR ORI BRI A LA oL a = HG
Wk AR GCCKSIRI, (AT ARSI T b, 450 nm - Mannitol
IGF-1; Horvath< N, - ol 0.6 1
% mIGE-1ie i MEBOLEA)H. @% -
igig;}ggg 1.2.5 X 2w B A e ) 2o i B 20 1 3N B 5% 205
(SCF), &% ¥ WAL BRI SMCs 157724 h, JBEREH LA AN Y, VK o4
WARAGEIBICC.  ppoukain, #5134, AL mL 70%Fi4 2 i, ]

WRATH45], 4 °C e 0, 18 8 G i 40 i 250, 37 0.3 | | | : :

N \ N 12 24 48 72 96
3%, PBSYE2#E; 1 mL PBSH RN M5 il vk, & t/h
03 B3G5, TINPI/RNase 5 2K FE50 o/L,
o e B RERE SN ARLEHSMCSRENEN. NG

Petty 22 /30 min, _EHIAEI.
1.2.6 ELISAA M 32 Jn ik L P IGF-169 R &
WA R ZH 40 MR 5 TR, 250 B BT, Nt @ 2%
BEAFAE 100 u LT ik S w1 e AL,
S A2 h(EIC A URRAESL); PelkSIXa
BELINBEARDUR100 uL, SR H2 by PLESIKq
HFLINEY) B AAM100 pL, FIREEE B 430 min;
FEALIIAT00 pLif) 28 b 2 b N, 75450 nmik
KRR,
1.2.7 Real-time PCR#AMIGF-1 mRNA £k %
TRIzo A FFEI A1 4N L - mRNA, LlcDNA
MR HEATPCRY . PCRIF [N 41 95 C
FRAEPE30 ;5 95 ‘CIB kS s, 60 CHEMH30 s, FT
40K, 1GF-1 Bii514): 5-GGCATTGTG-
GATGAGTGTTG-3'; Fiis|#: 5-GTCTT-
GGGCATGTCAGTGTG-3". 18 S RNA L7514
5-GGCATCGTTTATGGTCGGAAC-3"; RFifi5l
M): 5'-GCGAAAGCATTTGCCAAGAA-3'.
1.2.8 Western blot:x#4 M IGF-1% & &34 : AR
R B AN PR R 1, BCATRIIE B IR,
120 pg /K IE INFE, 1HI730 mAHLIK, 16 H100
VEEEAS min, 1412 h. JIANIGF-1—$i(1 © 100),
4 CiER; —Hi(1 210 000), 37 CHEE, B,
Gt AR P A Sk ASPSS13.0% {1 (U
78T, Lhmean+SD&R IR, KH B4lAG K, P<0.05
HA BN

2 BR

2.1 REVRER BT R ALEMSMCsig7a
8 Ym HIERRR LA L, 12 hif b
(25 mmol/L){E % [8] 5. (24 48, 72, 96 h)¥J
ALK R S5 SM CsII I, 2= R 4eit 2%
7 2(0.42040.025 vs 0.5274+0.069; 0.494+
0.003 vs 0.597+0.044; 0.540+0.024 vs 0.634
+0.049; 0.509+0.118 vs 0.568+0.008; 0.463

IEEBREA: HG: SR EZ; Mannitol: H & IEZH.
P<0.05 vs NG.

+0.109 vs 0.516+0.008, P<0.05), #:24 hPi ¥
V) 22 S dp A d 355 DRI 3O ) AS [0 2 24 il s
FREE 24/ I SMCsREAT Ja 3050, H 85 6
HEH 5 05 B R P 4L LE, 45 1 SMICs i B G 22
(P>0.05, K 1).

2.2 REVRER H¥EAT KR4 MSMCsa e A
g e 5 IE R AU L, SRS mmol/
LYEZ190% 1 SM Cs 5 fEG 111(90.850% +
0.706% vs 55.202% +3.807%, P<0.05), Sil4
it B D (3.622% 1+ 0.156% vs 30.780% =+
3.808%, P<0.05), &7 = BEHIISMCsidk ASI;
i H S BT A TE RHR L4 L, 25 SMCs
[ 4 B B AR 4k TG 22 5 (P>0.05, %% 1).

2.3 RREVRER HHET KA LHSMCsim b
HPIGF-182 0% S5IEFBRELIAL, &
BE(25 mmol/LY AEE , SMCs&r i/ W IGF-1H
971>(208.000 ng/L+31.443 ng/L vs 265.750 ng/L
+26.538 ng/L, P<0.05), 1M H #& X Al 5 1E
WK E AL, SMCsEr s TG F-1 6 2 5+
(247.000 ng/L+36.833 ng/L vs 265.750 ng/L+
26.538 ng/L, P>0.05, #2).

2.4 REVRER B MK ALMSMCs &A1
JRPEIGE-1 mRNA# %% =H#(25 mmol/L)nl i
IR PEPEIGF-1 mRNAKIE(2.037£0.196 vs
2.257+0.273, P<0.05); ifiH gxBEx A 5 E
P RE A L, SMCs# i N 5 EIGF-1mRNAJG 22
F(P>0.05, F2A).

2.5 REGRER B4R AL HSMCsk ik AR
PIGF-1% & #9% "% Western blotZfi - 5Real-time
PCRE5 5, Bl mHH(25 mmol/L)4Mifi Py it
IGF-14 I R3£1%(0.247£0.045 vs 0.906+0.103,
P<0.05); 1M H &% B0 B 415 1E 5 Rk 4L L,
SMCs#IA WIEPEIGE-185 G2 57 (P>0.05, [£12B).
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TR, 5. SENARSRVENBRTANRIERSRIFERKRE 18000 1001
= 1 AEREFSENARLSHSMCsMIREIRIIRA (%, mean + SD) mLARE
AFF R T & AR
LAGES E R

4R G0/1 S G2/M

EBEREAR 55.202 + 3.807 30.780 +3.808 13.918+1.112
HEEWIRA 53.232+4.110 26.753 +5.541 12.837 +0.849
SHBREH 90.850 + 0.706° 3.622 +0.156° 5.530 + 0.597°

°P<0.05 vs IEEFEBRER.

® 2 AAREADENABEHSMCIEFE LEP

IGF-TS 289820/ (7 = 3, mean = SD)

4R IGF-13%E (ng/L)
ERBREHR 265.750 + 26.538
HERWIRA 247.000 + 36.833
SABNEHR 208.000 + 31.443°
2P<0.05 vs [FEFERER.
A 34
=
&
< 1 21 a
Z K —1
LR ==
T 14
|2
g
0 T T )
NG HG Mannitol
B
NG HG Mannitol

2 ANEREASENARBRLEHMCsRIEANIRIEIGF-1
BYSZ0M. A: IGF—1 mRNA; B: IGF- 1. NG: 1F Rk B2,
HG: SR EZH; Mannitol: HEEREN AL, 'P<0.05 vs NG.

3 1YiE

DM 173l Jy BEfg i R I 2 BRI B W HE
FEIRU AT SEARIE : A AR R ) 2
(10085 PR g £ o U1 R i s e PR 95 ) A A A 1)
B HLRR AT R L2 4 LT RN,
SMCsiEE A KB IR, H LI T4 2 IR FE (1) I
% SR AEE AR 75 2 (streptozotocin, STZ)iF S
B R K R P RINO D/ R 38 R LA 45
SMCsERMILG. & il T KMl a8
LA R 22 5 300 W1 U0 A2 AN B . DAL,
AR SCERDT T B A S 85 77 K B 45 I SMCs T
FLRAE . ASEE0UE S Sl r] /> SMCsIIDNA
ST, PS5 SMCsHIRYTE. w2 A e gk K
A SMCs AT, 1Tt — P 5E.
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IGF-V& Ay B A KB 7, Al LAk m)
ZHALUhRIE, WIS W W . B
W BB R A Y. 5 8 i, 1GF-11]
R R A AT A . A SMC s
B, HAHLG T M AEFR IIGF-1, iSRS
B WA N PR PTG F-1 7] BEXH i SM CsE K
IIAK B 8 P A A I C CARAR ) i o 2 T T
AR 42 DR e ()3 DR BB RE v i e
L A TG F-1REALHE NS MCsHIZERST; (2)
S VE R BR AR PEIGF-11 /N B, B3 R EBIGF-1
PrrfRIESMCs A KR T (3)WTEIGF-11]
PR AN R I N i SM Cs 19 58, 1) H
TP (@) U L /N R, R A
J BTG F-1 1 & By /> T A8 5 i e #8401 C C
O RENARS T R N S NS IR TTR ST X N
SMCs N JEYEIIGF-1 mRNAR A, HE
BAT W TG F-188 A AR8D . FRATTHED: B R
IS, AT RE T B A i IE S M Cs & i N YR
IGF-1, [A i SMCs 345 5240 ).

B/ BiET, 1ICC. P& TEISMCs A ik

“IhBEToE”, FLIRIVATY i A o g,

ICCHE N B i m i # 4 i, xi 8 iz )
WA SRR T 4E T C C Rl R T T T
FR T4 i A= KX (stem cell factor, SCF) %3k
FISMCs. Horvath®" 7EDM B &5/ B BFSY
ORI DMINTIGF-1{5 559, ‘FESMCsZ4,
SCERIAIRAE, M FHICCH B L Th AR hS,
A7) BRH T R R R AT P T 3] S G R E
S RSN TR RRUE 95 45SMCs, YA T AN
PEIGF-1, AT (i HESMCsHY 5 FISCFZIA . A ik
IGF-17] fig il i et B I SMCs2E K | IL
T2, HRIHRIASCFIXICCRARTEH, itk
TEWE R i 8 W s Bt bl o] ReAF 4 Ll
LM 7, AHISMCs & 4 WAGF-1, 1B 58k
SCFRIEPk/> . ICCH)RE S P4 2% 45 ke 52 4%

B2, ARSEZIGHIP AR SE T b a] 25
SMCsH5H, /b 45 SMCs3R ik W IRPEITGF-1,
S HE— L BIT DM 8 W 3l ) Bt AR L 4

RN e
FMIGF-1, T4
RN R B W
VAR i Rk 3
ZWRREAZ—, A
W JR 78 IF A SR IR
B W3 1 A4t
XL A
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