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Abstract

BACKGROUND: Previous research has indicated that both insulin-like growth factor | (IGF- 1) and basic fibroblast growth
factor (bFGF) play an important role in cell proliferation and differentiation. However, the effect on biological characteristics of
human dental papilla mesenchymal cells (hDPMCs) still remains unclear.

OBJECTIVE: To research the effect of IGF- | and bFGF on the proliferation and differentiation of hDPMCs.

METHODS: hDPMCs were isolated and cultured in DMEM/F12 culture media containing 1% or 10% fetal bovine serum. The
fourth-passaged hDPMCs were incubated in culture media containing 0, 0.1, 1, 10 and 100 pg/L bFGF and 0, 25, 50, 75 and

100 pg/L IGF- | (0 pg/L as control group), respectively. At 96 hours after culture, proliferative activity was measured with MTT
assay. The corresponding growth factor culture media were used in 10 pg/L bFGF group, 100 pg/L IGF- | group, bFGF + IGF- |
group, and control group, respectively. At days 1, 3, 5, and 7 after culture, the proliferative activity was detected using MTT assay,
and alkaline phosphatase (ALP) activity was measured using modified enzyme kinetics method.

RESULTS AND CONCLUSION: At the 0-100 pg/L mass concentration scope, both bFGF and IGF- | could accelerate
proliferation of hDPMCs, and the proliferation ability of bFGF was superior to that of IGF- | ; moreover, the combination of bFGF
and IGF- | caused a synergetic action to proliferation of hDPMCs. The maximal valid concentration of bFGF was 10 pg/L, and the
maximal action concentration of IGF- | was 100 ug/L. At 0-7 days, the effect of bFGF on the ALP activity of hDPMCs was not
obvious, but the effect of IGF- | on ALP activity of hDPMCs became greater with the time passing; furthermore, the combination of
bFGF and IGF- | could generate a synergetic action on increasing the ALP activity.

Xie JM, Tian WD, Liu L.Effect of insulin-like growth factor | and basic fibroblast growth factor on proliferation and differentiation of
human dental papilla mesenchymal cells.Zhongguo Zuzhi Gongcheng Yanijiu yu Linchuang Kangfu. 2010;14(1): 70-74.
[http://www.crter.cn  http://en.zglckf.com]
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IGF- 1 F1bFGF % hDPMCs [ 3% 5 % B 11 i i
fitf (alkaline phosphatase, ALP)if 50,
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HYEE AR Mo fie 4m BRIC P 440 A B 1 A
TE 2278 11 1 S 2 4 0 Ak 2 G £ 65 5 A SRR

NEREREOFGFFIGF- 1 % Jh 1 B %t
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2 FR
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10, 100 pg/L bFGFAHM W LL A, Z 57 BEMHE (P <
0.05); 110 pg/L bFGFAI1100 pg/L bFGF W ZH )/ L,
ZRTREVERE (P > 0.05), #RAE0~100 pg/Lit H
P, bFGF£hDPMCsH 51 145 5 ik FE 3 Bl v] K
1~10 pg/L, BRI E 910 pg/ll, WA,

R TR Rl IEH, ZREEEER X
(P <0.05), UHIPIRIERE TAEMART H910% 067 1L

BN AT BEE Be{E i FhDPMCs i A= K 3878, TLIE2.
0.30 O 1% FBS
025 | abe 224 @ 10%FBS
0.20 b
< o015}
0.10 b
0.05 F
0
0 25 50 75 100
Hg/L

P < 0.05, vs. 1% FBS at the same concentration; °P < 0.05, vs. control
group; °P < 0.05, vs. 50 ug/L IGF- 1 group; ‘P <0.05,vs. 75 ug/L bFGF
group

Figure 2 Effect of different concentrations of insulin-like growth
factor [ (IGF- I ) on proliferation of human dental
papilla mesenchymal cells

B2 AFEJEAKSE IGF- 1 X hDPMCs 14 4H [ 52

05 O 1% FBS

abed 2% m 10% FBS

04 |
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03 bed
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02 L

0.1 L

0 0.1 1 10 100
pg/L

®P < 0.05, vs. 1% FBS at the same concentration; ° P < 0.05, vs. control
group; °P < 0.05, vs. 0.1 ug/L bFGF group; 9P <0.05, vs. 1 ug/L bFGF
group; °P < 0.05, vs. 10 pg/L bFGF group

Figure 1  Effect of different concentrations of basic fibroblast
growth factor (bFGF) on proliferation of human dental
papilla mesenchymal cells
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HERBTEZEER (P > 0.05). /EfH1 di #8530
ANEHE, FEER IR AR, SN ETIE R, {EF5d
BN s, 5 A7 diftk, ERLEENEZE P >
0.05); #4fEM1, 3, 5 diIfMRELLER, ZRAEEME
=X (P<0.05), WKS3.

155 KRR 2 B 9 1% B 10% R 4 i 4648 T,
IGF- 1 XfhDPMC )4/ $8 5 11 FH il ¢ J52 1) 8 7y 38 o,
50, 75, 100 pg/L IGF- I 4A%thDPMCs 4 8 51 1 F ¥
PR L R ST RZAR L, 2R B R (P < 0.05);
25 ug/L IGF- T 0 5% FRZHAR LL, 72 5 T R 35 1 (P >
0.05), #&/RTE0~100 pg/LiGE M, IGF- T A Rk &6
Al e N50~100 pg/l, FHofs KRN 5 &2 9100 pg/L.
SR 4 FE R IR A IIE ShDPMCs A KAT — i 5,
FEDFGFAIGF- T 1, F3 55 £ 10% 6 25 LI A

72

0.7
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c O LIGF-1+bFGF
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%P <0.05, vs. IGF- 1 group at the same time; °P < 0.05, vs. bFGF group
at the same time; °P < 0.05, vs. 1 day at the same group; < 0.05,vs. 3
days at the same group

Figure 3 Effect of insulin-like growth factor 1 (IGF- 1), basic
fibroblast growth factor (bFGF) and their combination
on proliferation of human dental papilla mesenchymal
cells at different time points
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2.3 BMEFRMEEKRESERTENEXhDPMCsH
WMBMEEESEMT™ 10 yg/L bFGFF100 g/l
IGF- T $sRIc & 1E A, #RESS INhDPMCs 15 i i
FiFiE L, 10 pg/L bFGF+100 ug/L IGF- T ZH B i 1k il
BN R, IGF-IIkZ . bFGF{EFIARIE, Xl
PEBERRBES MRS S X R AAR L, ZR LR EMEE X
(P>0.05). O~7 dyalH N, &4kt E TR0 H LK,
TRl Tl P g Vi 1 0, VB BBV R BRI, BA
Jei B TR #EK:, 10 pg/L bFGF+100 pg/L IGF- T 41
FNGF- T 20 32 0 55 42 % ol 14 1% 1R I I o5 7 1 39 o
IGF- I A PERi BB A IS 7 didsek, 1, 3, 5, 7d
MR B ER BTG PE P N LU, ERAREMHE NP <
0.05).bFGF+IGF- T ZLH 1 i FR B BAE 145 dik & K, 1,
3, 5AMBREBERREE S E AL, ZE5A BREERE X
(P <0.05), 7 dWHEPEBERRBEASFEHG N, 55 diBRIE RS
TR S AR LG, 22 5 0 B R (P > 0.05), L4,

16 r ab __ [ Control

14 abc| | WIGF-1
2 12 a ab O bFGF
S0l a O LIGF-1+bFGF
©
x 6
§4

2

0 1 1

1 3 5 7
Time (d)

%P < 0.05, vs. 1 day at the same group; °p < 0.05, vs. 3 days at the same
group; °P < 0.05, vs. 5 days at the same group

Figure 4 Effect of insulin-like growth factor 1 (IGF- 1), basic
fibroblast growth factor (bF GF) and their combination
on the alkaline phosphatase activity of human dental
papilla mesenchymal cells at different time points
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gt A T T 18 0 0 e S, DA R IRl PR B A T 7
I PRl 1 A R B M B K, IGF-1 k2., bFGFREK JE
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