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Effect of Ipriflavone on mRNA expression of BMIP-2 and TGF-p, of cultured rat osteoblast in vitro GE
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Abstract Objective To study the effects of Ipriflavone 7-isopropoxyisoflavone 1P on mRNA expression of
BMP-2 Bone Morphogenic Protein-2  and TGF-§3; Transforming Growth Factor-; in cultured rat osteoblast in
vitro.Methods  New born rat calvarid osteoblastic cell was isolated and cultured with the medium containing
Ipriflavone of different concentration. After 72 hours the mRNA expression of BMP-2 and TGF-§3; were examined
by reverse-transcriptase polymerase chain reaction RT-PCR . Results In comparison with controls Ipriflavone
induced a significant increase in the levels of BMP-2 and TGF-3; mRNA P < 0.01 . 10™% ~ 107° mol/L
Ipriflavone had more significant effects than other concentration. Conclusions  Ipriflavone could increase
significantly the expression levels of BMP-2 and TGF-3; mRNA in cultured rat osteoblast in vitro. Thus it could
promote the proliferation and differentiation of cultured rat osteoblast in witro .
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MMLV Promaga OligodT 15 Sabc
RNasin dNTPs Roche Taq DNA
DEPC TBD

100 bp DNA Ladder

TGF-B, Sense 5'-AGACGAATTCATGGCCCTGGA-

TACC-3'
Antisense 5'-AGACGGATCCTCAGCTGC-

ACTTGCAGG-3' 341 bp

BMP-2 Sense 5'-ACGATGCCGCCATTTGTG-3’

Antisense 5'-CGCCTCGCCTTCTTCAGT-3’

349 bp

B-actin
ACC TTC AAC AC-3’

Antisense 5'-CAC GTC ACA CTT CAT GAT GG-3’

Sense 5'-ATG TTT GAG

489 bp
1.2
10 SD 24 h
75% 10
min
D-Hank’s pH 7.2
1 mmx 1 mm
Sml 0.25% 37 C
20 min
D-Hank’s 2 5m0.1% Il
37 C 90 min 1000 1/
min 8 min
10% DMEM
50 ml 15 min
3
37 C 5% CO,
Gomori ALP
DMSO
1% DMEM 107"
1077 107° 1077 107® 107’ mol/L
0.25%
1 x 10*/ml 24 48 h
@ 1%

DMEM @ 10%

DMEM ©)
6
1.3 BMP-2  TGF-B3, mRNA
1.3.1 RNA
72 h phosphated
buffered saline PBS TRIZOL
RNA TRIZOL
RNA -70C
1.3.2 c¢DNA RNA
2~10pg 70 C 5 min 3 min
5 x buffer 4 pl dNTPs

10 mmol/L.  OligodT 18 1 pg/p2l 1 pl RNasin 1 pl 20

u MMLV 1 pl 100 ~ 200 u DEPC
H,0 20p 37 C 1h 95 C 5 min
4 C
1.3.3 PCR cDNA 2~ 10 pg
10 x buffer Taq 5 pl mgel, 25
mmol/L. 3 pl dNTPs 10 mmol/L 1 pl 10
pmol/pl 10 pmol/pl 1l
lpl Tag 2~2.5u 1y H,0 50 pd
95 C S5min 95 C 45 s 54 C
455 72 C 45 s 35 72 C
10 min 4 °C
1.3.4 1.5% 8V
PCR uvp
1.4
+ X £
SPSS 11.5
t-test P 0.05 P<0.05
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(72 h, 100 x ) after 3 duys of culwre( 100 x } deposits in rat osteoblasts( 100 x }
2.1.3 -S
3

100bp
2.2 BMP2  TGF-8, mRNA o
72 h BMP-2
TGF-B, mRNA 4
5

B #EER TCF RME mRNA k0 BikRW
Fig.5 Electrophoresis strap of TGF-f; and f-actin
mRNA in all groups. ( Marker: DNA ladder)
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Table 1 Intensities of the BMP-2 and TGF-(3; specific bands
Percentage of the intensity of B-actin specific fluoresecence

% x+s n=06

BMP-2 TGF-,
A 11.35+0.17 21.4120.19
B 63.33+0.18 126.40 +0.21
C 107" mol/L 16.31+£0.18"%  37.65+0.25*%
D 10~° mol/L 18.44+0.14"*  40.54+0.24"*
B4 HHMAME BMP-2 M9 & mRNA Fik 8 ik R E 1078 mol/L 48.35+0.21"%  48.47+0.25*
Fig.4  Electrophoresis steap of BMP-2 and F 1077 mol/L 57.46+0.21"%  113.51+0.16"*
Pactin wRNA in all groups. ( Marker: DNA ladder) G 107 mol/L 32.45+0.26'%  70.66+0.28"*
H 10> mol/L 36.46+0.22"%  75.40+0.20"*
“P<0.01 *P<0.01
Note comparison to group A * P < 0.0l comparison to group B
BMP-2 TGF- mRNA
B *P<0.01
P <0.01
P<0.01 10™% mol/L ~ 10~% mol/L 3



62 2007 1 13 1 Chin J Osteoporos January 2007 Vol 13 No. 1
Estrogen §
Replacement Therapy ERT or hormone replacement
therapy HRT PMOP ?
TGF-,  TGF-fR 1 TGF-GR 2
PMOP Viereck "
RT-PCR  Northern Blot
7 OPG
Cis OPG mRNA
H,,0, 280.32 26 OPG
Jia 1
BMP-2 mRNA 5 7
BMP-2
17-8
BMPs
/
A TGF-3,  BMP-2 mRNA
2
B TGF-B
TGF-B, }
TGF-8 TGF-8
TGF-p,
1 Arjmandi BH  Birnbaum RS Juma S et al. The synthetic
TGF'BI phytoestrogen  ipriflavone  and estrogen prevent bone loss by
4 different mechanisms. Calcif Tissue Int 2000 66 1 61-65.
BMP  TGFB . _ .
2 Choi EM Suh KS Kim YS et al. Soybeabethanol extract increase
the function of osteoblastic MC3T3-El cells. Phyto Chemistry 2001
BMP 56 7 733-739.
BMP 3 .
BMP 2001 7 2 179-181.
3 YU MX WANG HF. The biological effect and aging change of bone
5 BMP-2 . 2l t : ging 2
67 growth factor. Chinese Journal of Osteoporosis 2001 7 2 179-181
in Chinese .
BMP-2 4
BMP-2 BMP- 2001 7 2 128-130.

73



62
Liang XP Xiao XL Xu YY et al. Relationship between elderly
osteoporosis and transforming growth factor-beta-1 insulin-like growth
factor-1 and epidermal growth factor. Chinese Journal of
Osteoporosis 2001 7 2 128-130 in Chinese .
Onishi T Ishidou Y Nagamine T et al. Distinct and overlapping
patterns of localization of bonemorphogenetic proteinfamily members
and a BMP type Il receptor during fracture healing in rats. Bone
1998 22 605-612.
Geesink RG Hoefnagels NH Bulstra SK. Osteogenic activityof OP-1
bone morphogenetic protein  BMP-7 in a human fibular defect. J
Bone Joint Surg Br 1999 81 4 710-718.
Cummings SR Bauer D. Do statins prevent both cardiovascular
disease and fracture. JAMA 2000 28 283 24 3255-3257.
. TGF-3
2000 22 1 94-96.

Lu WZ Tang KL Yang L et al. Effects of transforming growth
factorBon osteoblasts. Acta Academiae Medicine Militaris Tertiae
2000 22 1 94-96 in Chinese .
B I 2004 22 1
47-48.
Li WL Tian YH Yang XJ et al. Effects of isoflavone on transforming
growth factor B and it’s receptor | I in osteoblasts. Study Journal
of Traditional Chinese Medicine 2004 22 1 47-48 in Chinese .
Viereck V. Grundker C Blaschke S et al. Phytoestrogen genistein
stimulates the production of osteoprotegerin by human trabecular
osteoblasts. J Cell Biochem 2002 84 4 725-735.
Jia TL Wang HZ Xie LP et al. Daidzein enhances osteoblast growth
that may be mediated by increased bone morphogenetic protein
BMP  production. Biochem Pharmacol 2003 65 5 709-715.
2006-05-20





