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1.5.7 RT-real time PCR 7347, B % 87 12 h
SZIGZH NN IR 1x1076 mol/L 1) 8- S W s Jik

MG ZE, 0 BRI NSRBI 8- S M AT A 25
AR Ay AAERRE TS SRR O hy 6hy 12N,
24 h, 48 h. 72h, FEHUE RNA, K2 4 41 iy
A 7 (bFGF). B i A AR K BT -1 (IGF-1).
BOE A R HE SR T Osterixs Runx-2. ‘F A KA
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Table 1 The primer sequence of RT-real time PCR

Gene Primer sequence Product length/bp

FGF Forward 5" AAGCAGAAGAGAGAGGAGTTG 3’ 154
Reverse 5" CGGTAAGTGTTGTAGTTATTGG 3’

0SsX Forward 5" GCCTACTTACCCGTCTGACTTT 3’ 131

Reverse 5’ GCCCACTATTGCCAACTGC 3’

Runx-2

Forward 5" GCACCCAGCCCATAATAGA 3’ 165

Reverse 5" TTGGAGCAAGGAGAACCC 3’
IGF-1 Forward 5" TTCAGTTCGTGTGTGGACCAAG 3’ 120
Reverse 5" GATCACAGCTCCGGAAGCAA 3’

BMP-2 Forward 5" ACCGTGCTCAGCTTCCATCAC 3’ 156
Reverse 5" TTCCTGCATTTGTTCCCGAAA 3’
GAPDH Forward 5" GGCACAGTCAAGGCTGAGAATG 3’ 143

Reverse 5" ATGGTGGTGAAGACGCCAGTA 3’
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gl X
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21 8-BXEEMBEN ROB IEARERE
gl

SR 5 0] AL TR AT ICRT ¢ A8 1K) 3 i

BATHAR e o b, B AR S e ALP 35 P
5, W 490 nm (¥ A {EaRks B 2 WAL AR
Table 2 Effect of 8-prenylnaringenin on ALP activity

in rat osteoblast cultures

Group Repeated sample size A
1x10* mol/L 6 0.8479 + 0.1712
1x10~° mol/L 6 1.4873 + 0.2544"
1x10° mol/L 6 2.7281 + 0.2642™
1x107 mol/L 6 1.8535 + 0.2524"
Control 6 1.2833 £ 0.1637

*P<0.05, **P<0.01 ps control.
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Fig. 1 Effect of 8-prenylnaringenin on ALP activity
in rat osteoblast cultures
[O: Control; M : 8-Prenylnaringenin. (*P < 0.05, **P < 0.01 vs

control, n = 4)
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Fig. 2 Effect of 8-prenylnaringenin on CFU-fy»
forming efficiency
(a) Control; (b) 8-Prenylnaringenin.

BRETRIRA, ZEREEAGU AR XER 3.

Table 3 Effect of 8-prenylnaringenin on CFU-f,» forming

efficiency
Repeat Number of Total area of
Group sample .
size CFU-fyp CFU-f , (mm?dish)
8-Prenylnaringenin 4 864.15 + 28.68°  537.67 + 30.43"
Control 4 531.75 + 10.25 388.74 + 24.88

*P<0.05, **P<0.01 ps control.
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Fig. 3 Effect of 8-prenylnaringenin on osteocalcin
secretion in rat osteoblast cultures
[J: Control; M : 8-Prenylnaringenin. (*P < 0.05, **P < 0.01 ps

control, n =4)
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Fig. 4 Effect of 8-prenylnaringenin on calcium
deposition in rat osteoblast cultures
[ : Control; M : 8-Prenylnaringenin. (*P < 0.05, **P < 0.01 ys

control, n =4)
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Fig. 5 Effect of 8-prenylnaringenin on CFU-f.,

forming efficiency
(a) Control. (b) 8-Prenylnaringenin.

Table 4 Effect of 8-prenylnaringenin on CFU-f, forming

efficiency
Repeat Number of Total area of
Group sample .
size CFU-fg, CFU-f, (mm?¥dish)
8-Prenylnaringenin 4 1319.25 + 63.75"  572.89 + 23.747"
Control 4 731.44 + 4225  340.68 + 22.168

*P<0.05, **P<0.01 ps control.

2.7 S8-FRXEEMIFEN COL- I RiZRIFNT
& 6 AT %0, ROB iM% S 5, COL- 1 B
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Fig. 6 Effect of 8-prenylnaringenin on type I
collagen expression in rat osteoblast cultures
[O: Control; [M: 8-Prenylnaringenin. *P<0.05, **P<0.01 vs control

2.8 8-FIXHEMIEEIS bFGF, IGF-1, Osterix,
Runx-2 1 BMP-2 £ E Rk 7K F IS0

bFGF, IGF-1, Osterix, Runx-2, BMP-2, GAPDH
(PRI 238 W — MR el RIS 1) 0% 5
PG, SR ihZe#f i «“S” AL, By
AR . BEACEAT 3 A (n = 3), gt
I3 BT R A B (1) 5 22 53 Wi b B, - HE DA AH
X IE R A SRR
2.8.1 DbFGF. ZEHNKRAMAFHFGERL LT, 7
24 h ik Bl mE, IERIEREA FREHR, AXHR
YLK T PR ) W T, =R R E A g
RO UL I AR AR L R AR e R R A
(IR [T S K56 B AL (GR 5).

Table 5 Effect of 8-prenylnaringenin on mRNA expression of bFGF

Group Oh 6h 12h 24 h 48 h 72 h
8-Prenylnaringenin 1.868 + 0.022" 2.813 + 0.047" 5.377 £ 0.057" 8.772 + 0.057™ 8.284 + 0.074™ 4.563 + 0.051™
Control 1.442 + 0.034 2.558 + 0.035 5.181 + 0.039 8.167 + 0.069 4.772 + 0.034 1.542 + 0.012
*P<0.05, **P<0.01 ps control.
282 IGF-1. ZHERFRAEREEFESE 6his FAM THARTEZNFIRIRE, 50 R4MLH,

Pl KA, 2500 5E AR 2, 8- S I M
W 2490 A 5 IGF- [ mRNA K, HAERTE

R HAG R ER 6).
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Table 6 Effect of 8-prenylnaringenin on mRNA expression of IGF- I

Group 0h 6h 12h 24h 48 h 72h
8-Prenylnaringenin 1.323 + 0.021" 2.568 + 0.041" 1.374 + 0.027° 0.917 + 0.038" 0.652+ 0.014 0.511 + 0.043"
Control 1.144 + 0.014 1.223 + 0.026 0.916 + 0.016 0.865 + 0.033 0.628 + 0.017 0.412 + 0.022

*P<0.05, **P<0.01 ps control.

2.8.3 Osterix. Xf 4l Osterix (JRIAAEHF T 24 h DR SR4URNT AL 3 500 E. SE 4l &
PR (e, BEI R eI AT T R R, scgedl MR RFE & TURA, ZRrEFaairEEX
EFHS R IZERNRILES B, HMN12~24h (K.

Table 7 Effect of 8-prenylnaringenin on mRNA expression of OSX

Group 0h 6h 12h 24h 48 h 72h
8-Prenylnaringenin 8.894 + 0.474° 14.467 + 0.364™  44.284 + 0.912™  84.436+ 0.773"  48.582 + 0.681™  34.057 = 0.483™
Control 4.192 + 0.241 6.317 £ 0.291 13.684 + 0.484 23.627 + 0.511 14.331 + 0.394 8.828 + 0.272

*P<0.05, **P<0.01 vs control.

2.84 Runx-2. ZHENREEAF TG 0~48hZE  FRIEEYBF & TR, RILEZ 0 AW
A ETF, A8 h ik Bl KA, ZJEIFM R, SR 3~5fh, EREEHAGHEENGERS).
5 AN A A — 8. KR AT )e

Table 8 Effect of 8-prenylnaringenin on mRNA expression of Runx-2

Group Oh 6h 12h 24h 48 h 72h
8-Prenylnaringenin 1.799 + 0.027 8.874 + 0.106™ 15392+ 0.102"  18.558 + 0.437"  64.833 + 0.805™  17.437 + 0.223"
Control 1.782 + 0.034 1.875 + 0.043 3.687 + 0.134 4.577 + 0.096 19.221 £ 0.761 6.825 + 0.341

*P<0.05, **P<0.01 ps control.

2.8.5 BMP-2. ZEPKREEEE TG 6 h k3 FRAEADSR AR AL, 3] 72 h R IA M ZEA K,
KAE, 7F 0~ 12 h SEE AR LA EL B A 2 4% IEWE BMP-2 (1 i E A b e 25 5 n 24535
PL L, 24~48 h iy Bl ) 2 KR IA =T R HIHTEAGE 9).

Table 9 Effect of 8-prenylnaringenin on mRNA expression of BMP-2

Group 0Oh 6h 12h 24h 48 h 72h
8-Prenylnaringenin 1.581 + 0.014™ 2.812 £ 0.027™ 1.918 + 0.038" 1.174 + 0.044" 0.875 + 0.058" 0.479 + 0.048
Control 0.751 + 0.021 0.955 +0.023 0.918 + 0.044 0.833 + 0.037 0.775 £ 0.052 0.463 + 0.036

*P<0.05, **P<0.01 ps control.

o Wi, BT R Tl BRI,
3wt BB S5 75 U T OB 1 OC 1] 1 F J 30T
R AR R R, R . 7R MR SR K AR T 5
AL 40 i (osteoclast, OC)NSIEMCRISE 7, AFFA KB ¥ IGF- 1 . b-FGF J BMPHIA!
A (osteoblast, OBYA SHIETGA. HIRHHAR L B AREH R K T Osterix  Runx-2 955,
LI R TG, SECCI % DR, BRI EATHERE RIS AN OB 05
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HI R R A R BIRIAEE RS> COL- T
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2 % x M
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Effects of 8-Prenylnaringenin on Osteoblasts Differentiate
and Biomineralization in vitro”

MING Lei-Guo, CHEN Ke-Ming™, GE Bao-Feng, ZHAI Yuan-Kun
(Institute of Orthopaedics, Lanzhou General Hospital, Lanzhou 730050)

Abstract To investigate the effects of 8-prenylnaringenin on osteoblasts in vitro under the conditions of the
ability to differentiate and biomineralization. Neonatal SD rat skull was segregated, bone cells were obtained by
enzyme digestion and cultured in MEM containing 10% FBS. Three days later the culture medium was changed at
the first time, serial subcultivation was proceeded until cells covered with 90% culture dish. The 8-prenylnaringenin
final concentration is 1x10-¢ mol/L. Under the induce condition, the Alkaline phosphatase activity, osteocalcin and
calcium salt sediment yield were measured at the 3rd, 6th, 9th, 12th day. At the 12th day, histochemistry dyeing
was carried for calcified tubercle and ALP. Total RNA was isolated and the gene expression of bFGF, IGF-1,
osterix, BMP-2 and Runx-2 were investgated by RT-real time PCR. 8-Prenylnaringenin significantly advanced
osteoblasts to differentiate and biomineralization. Raised the ALP activity and calcium salt sediment yield and
osteocalcin and COL- [ , increased calcified tubercle amount were manifested. Besides, 8-Prenylnaringenin also
can enhance the mRNA level of bFGF, IGF-1, osterix, BMP-2 and Runx-2. The 8-prenylnaringenin with final
concentration 1x10° mol/L can predominantly promote ROB differentiation and biomineralization.
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