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The effect of bFGF, IGF on the proliferation and differentiation of bone mesenchymal stem cells in vitro cul-
ture HAO Jingdong , ZHANG Xiqing , WANG Xiaodong , et al. The Affiliated Children’ s Hospital of
Suzhou University(Jiangsu Suzhou ,215003, China )

[Abstract] Objective To study the effect of basic fibroblast growth factor (bFGF) and insulin-like
growth factor (IGF) on proliferation and differentiation of bone mesenchymal stem cells (BMSc) in vitro cul-
ture. Methods The 3~ 6 months old male Sprague-Dawleg rats were killed, the marrow plugs obtained from bi-
lateral femorae and tibiae were cultivated in vitro. The media were divided into four groups, according to con-
tents of different cell factors. ObFGF group; @IGF group; @bFGF + IGF group; @ control group. Dexam-
ethasone, 3-glycerosphosphoric acid, vitamin C, penicillin, streptomycin were added in all above groups. The
growth characteristics of BMSc were observed under the microscope, the relative value of the cells were mea-
sured and the growth curvature was drawn with MTT method. The ALPase positive cells were counted by the
improved Gomori’s method. Results At the beginning two days of culture, all of groups had no difference in
cell quantity. From second to eighth day, the amount of cells in these three groups, including cell factors
(bFGF, IGF,bFGF + IGF) were more than control group respectively, however, cells of bFGF + IGF group
were the most in all groups. Cells of the groups including cell factors expressed rate of ALPase positive cells
were more than the cells of control group, moreover, the cells of bFGF + IGF group which expressed the rate of
ALPase cells were the most in all groups. Cenclusion bFGF, IGF can enhance the proliferation and differentia-
tion of BMSc into osteoblast, moreover, the effect of bEGF and IGF,added to media at the same time is better
than the effect of bFGF and IGF added respectively. bFGF and IGF can promote the proliferation and differ-
entiation of BMSc, with synergistic action.
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1.1 ZBR5ERA DMEM 38 % (Gibeo 28] )3
4 1fiL 75 (LM PUZEH /A7) ; bFGF . IGF (Boster A8 ) ;
S AR C( L EEEYHEARNE) 3 H
THBERREN (Sigma 24 7]) ; SEH B A 3 H i SD #EYE
KR (PN KFEEEBELRINY H0).o

1.2 BMSc 845 BRGNS ¥ SDREA
FEJE , 75 % RSB 10 min, BB &4 T B 314 H
XU R B, B L 0% ) T B sm VD Bk, (2 5% 5 B
RS S EHEP Y, BAE 15% 4 MERK
DMEM 8 (S HERXMEE RS 100 U/ml 4
HF C 50 pg/ml HEEKM 107 mol/L.B-H MBEMR
110 mol/L)10 ml 7E 50 ml £ F& M 5L & % K
TRIGEA 37C 5% CO, ABE TEF,5d/E
MBI, UG 2~3 d 2BBE 1 K. FRFEAER
P 40 AU 288 7 2 Al T R, #E 37C EIR T A 0.25%
BEAMEA S min, FZ R RHAMER, L 1X
10*/em? FBEEMT 50 ml MR

1.3 EA¥0NE GEZMSETESHUEHAMRE
KR RIESERER.

1.4 ALERM

1.4.1 WEBIMRERGE HIER I FAMAHAEY
ZH 5 BUERFAM B Gomori RGBS IIE, BikHE
B A REHLIT% 200 4~ 40, 7140 ALP FRYEARMIE
1.4.2 $HgWkeE HEARESR 68 FMA A
B = B% A B 4T Von kossa $ 8.,

1.5 fafKise BAEKRBRITFHE 2 £ BMS,
0.25 % BRER 1 B T 10 )5 1 B 5 20 e B, o i B R
1 X 10*/ml FI¥R B BFR T 96 FLEEFRAR EAL 200 plo
LIS ENEARIMARE R 4 4, 14 .bFGF
50 ng/ml; I 4 : IGF 50 ng/ml; [l #H : bFGF #1 IGF
%50 ng/ml; IV : X BB, 2 LS AR 40 EAE F
BEFRE X RS ITE R, BREAR=ZIANK,
F A M AM RGO B B . LIS
Frat R B, AR ECh AR IR A K2

1.6 MTT 44T BMSe BB LA 1 X
10*/ml ¥ FE HI4AME , 200 pl/FLEEFRFT 96 FLFJRIE
B, 43 B MA & A R4 E F 8 DMEM ¥ 57 &
200 pl/AL, F 37C 5%CO, $EFRA PR, G H 5
B=fLWE, H¥& WA 200 ul/fL MTT(5 mg/ml)
5 AEEHESE S h, RE B, BAMA 150 o =
I, T 10 min B RY T IEMR. EBEEK
570 nm, 7E BRI SR T b 0 e AL OB IR WL
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2.1 MEBHBEWNE HREMNE 24 ol RS
IR B 40 O BE L 48 3 KR BT R LR B iF
KREW AN, 5 dJ5HE KT, WE T I3 S R EE
FER R R S A, OB R R/NR A AR
o 10~14 d 7] WA B M ETETY B, 3X 26 40 M g Ak
9 LA 4k 240 B 42 V& T L5851 ( colony-forming unit-fi-
broblastic, CFU-F) , 41 fU4E ¥ ) v S FB 0L 40 0 7 A 42
%, 1 E 40 % AR, 20 d B 3% SRR 0 BLAT 4 4
MEEBEN S, I A EFNEER K, 24 d B
AR A RS, B 0.25% R 7R F B TH AL G
TEREF, S AREAESREK(E 1), 1%
RETREFEENREERE2),£ZE8~1018
J5 A K B R TR, 1% X R A K 0 i A
S LA RS M P ) BUBTRLRHE R

2.2 WMEBERERE RS 3~4 A/ BM-
Sc ZH B ASEHYL f5 , BMSce FIIEIK HR] WiRAR 2
RRARMNEN, ARECEEA - EHREE
X meig s, ALP FEHEZEATE 70 % LA b (< 100, ILE
3). SHIMETH 34 ALP SRS X B4,
bFGF + IGF A P& (F 4).
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EREEF (X 100, ILE 5), 4 Von kossa 48,
JEPRYE R By RS T TH ¥ A k. bFGF
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2.4 bFGF 1 IGF % BMSc 4 K & H98m1  BM-
Sc FEAE S SRR R, & 4 MO 41 U B T B8R B AR 4k,
M~ Z= )\ K, bFGF 41.IGF 41 .bFGF + IGF 4
MHE RS TX A, ) H bFGF + IGF HEAR &
FHE 34,

2.5 MTT EaiRE HEHIRE bFGF M IGF *¢
BMSc K #m . JATH MTT mAGM P, @
B B G SR BEAT St 6, SR T A% 40 M i 38 7
THO, LA MTT 2 BT 48 /9 OD {8 1 47 48 I i) A8 Xt
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3.1 EHERTHARE BESRSIELTHARE
AN BE 323, 3 BB 8 wa x5 1L T 40 M 404k B0 45
HHR . LIEABEMAAEIET, BMSe £
S5 440 L % T O 44 D, BB % 1) R T £ 4 B TR 4
M R 40 MR R B A Y, BEERS
EHE NI RERENE I, BHFEPEK
WY MAMRE T8 B WAF W ETE E N
BRI EER, T BMSc ME L HeE, i E
BMSec S £ 5055 3% S 4, £ BMSe & #aE Hu 1]
BEHBRELBALAEREAEEEM. BMSc
UL HERZET B, ROy #E & BT &
4 3 ( determined osteogenic precursor cells, DOPC),
HARAER IR % T 48 (osteogenic stem cell) ; T 1E &
HALSMARPFENTHAREETERABT L
BEBHEFESEARZ AESHBRERTET
4l ffl (inducible osteogenic precursor cell, [OPC),
3.2 bFGF Fl IGF % BMSc 3 78 & 4tk 69 8
bFGF EE MG T K 0 M 2 LR B b B A
MREFARD AR UEESBEET (0.5 mgke),
HEALHR SR, 4RERY 1/10~ 1/50, 7 1 7
AR P ERK. bFGF REREHEN—F , B
ERMERAEE, FHAEFSASAAEBTHAN
ERK.EZE . BEDEXBER, BHENY N BIATE
W E FGF23, REB MM AW MK &
bFGF 1 REXH i 777 40 g S 28 i o B ¥k BE 9 FGF B
I X R F5E R bFGE %02 B i)
BHERR MERTEEE Y, REAREET
PHE EHREHFAE FGFR, MR BAMRE S 4
AL bFGF @ 1L B i B e FRER P, Y
bFGF 5B HRERNZIRE RS, W MR H 1)
Rl ok o

IGF R IR T w5 45 2 3h M1 60 S50 B, A\ 2K B 40 i

AMKEEERINYE IGF mRNA [ Fik, 30 &4
BRI W IGF, M EM-E R IGF 3 HAH IGF
B 1 R0 [ BUS2 4K, IGF %F T 505 40 0 EL 4 2 i ¢
SHAHIER, Bt IGF M B ERA BRI EERY
YER.
3.3 HUEEKM B-H BB A K CHER b
FEKMAREW IR BMSe 19 ALP 3% , 8 3 i) LS 41
%% b BMSc #hRoh 55 3% i B B 4% /4B 3040 5 H 1w
Y, REBRIERY LGS, MSFEREEC
0 E-H BB, R R R AL, BEECI
RE BB IRRM B R AR, 3 LA g R g
ATPase Al Pase M1IZEHE K.

S5 R K . bFGF . IGF #BRE{R ¥ BMSc 1458 & 4]
AL, 3F BB s B T R,
B bFGF + IGF 7£ BMSc 3 78 55 % 4k 77 il &2 48 5. th
Bl AR AYER . {HH T BMSc R1& M1k J
S ZFEFEX, B, F—3RNTE EBH— BB
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