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Effects of serum of Bushen Huoxue prescription (#M&iE M7 ) on classic Wnt/B—catenin signaling pathways of os-
teoblasts XU Bing, JIN Hong-ting, WANG Xiao-feng,XIAO Lu-wei,and TONG Pei-jian™*. Zhejiang of Fractures Research
Institute , Hangzhou 310053, Zhejiang , China; Zhejiang Chinese Medicine Hospital , Hangzhou 310006, Zhejiang , China

ABSTRACT Objective:To observe effects of serum Bushen Huoxue prescription (M 1% [M.77) on classic Wnt/B—catenin
signaling pathways of osteoblasts , and explore mechanism of Bushen Huoxue prescription (#MNE i 1f1.J5) for preventing osteo-
porosis. Methods : Twenty health female rats were randomly divided into two groups , including Bushen Huoxue (#MNEF{GIMLH)
group and saline group, 10 in each group. Bushen Huoxue (#MNE{EI.77) group and Saline group were gavaged Bushen Huox-
ue and saline every day for 1 week. Bushenhuoxue containing serum and saline containing serum were got according to methods
of serum preparation of drug-containing. The osteoblasts was cultured with neonatal rat skull according to Enzyme Consumer
Law, and was identified by Wright—Giemsa staining (R-J) and alkaline phosphatase staining (ALP). The third generation of
osteoblasts was divided into three groups,including saline group,normal group, Bushen Huoxue (#M& 75 1filJ5) group. Each
group were added to 15% appropriate medium. ALP activity of osteoblasts and osteoblasts proliferation rate were tested , miner-
alized nodules were observed, the expression of B—catenin, Runx2,0sx mRNA of osteoblasts were tested by RT-PCR. Results;
There was blue granules in cytoplasm, cell nucleus was flint with 1 to 3 nucleoli showed by R-] staining, morphology of os-
teoblasts were cultured. ALP staining showed cytoplasm with purple granules, the results showed that the cultured cell was os-

teoblasts. The content of ALP in Bushen Huoxue (#ME {51077 )group was (6.272+0.131) ,appreciation rate was (0.81%
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0.172) , and could significantly improve differentiation and proliferation activity of osteoblasts compared with Saline group (P<
0.01). There were four different size orange nodules , the Maximun nodule was 1.0x1.0 em in Bushen Huoxue (#ME 15 M.77)
group after Alizarin red staining, the results showed Bushen Huoxue (#M 7% Il 7 )group could obviously improve mineraliza-
tion of osteoblasts. The expression of mRNA of3 —catenin ,Runx2 and Osx in Bushen Huoxue (RN 6 I )group were
(1.782+0.944), (1.935+0.994) and (1.610+0.811) by RT-PCR, it was significantly increased compared with saline group
(P<0.01),but there was no difference between Bushen Huoxue (415 I1.77 ) group and normal group (P>0.05). Conclusion
Bushen Huoxue (#1577 )group could obviously promote differentiation, proliferation and mineralization of osteoblasts

through activation of Wnt,B—catenin signaling pathway. Tt suggested that the mechanism of action of Bushen Huoxue (#MF 1%

177 ) particle clould prevent osteoporosis through the activation of Wnt,B—catenin signaling pathway.

KEYWORDS Osteoblasts; Serum;

Drugs , Chinese herbal
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B B AAME (osteoporosis, OP) A& & 4F N & UL IR
RUFPEEE, % E 0 4R R B E 4n i S
B AR AL S, oS 58 EE R A
MEE e B8 AR SAERKMEZYIM, 20
TUB A A B A Al R R A
IIfedniE ) IR ST 2 M Wit/ B—catenin {5 538
BERT i A L P M R R, O L R IR 4
T 25 RS (2 F BB 20 B Y A3 AL 3 8 e D e Pk L 3
HEARPUHI I ATE R, A% SC 5038 1 AF 58 40 B I 17
2] LT X BB 4 Y ) 22 3L Wit/ B—catenin {5 518 %
FA) 352 M R 8 A8 LG ol 200 I 4 352 i) Y 3% i e
B IA- B BB AN AE AR, A7 R FH N B 3% I AR
PEUEFRIBARE S 52 g BLAilf
1 MR5HE
1.1 SEEANEs Mt

518 0148 ( H A4S OLYMPUS 23 7)), /& B0
ML (F5[E Eppendorf) , CO, 5 7248 (31 Ther-
mo) , gk S IR G A (VLA R JL 256 15 25 A PR A
A, BE TAES (BN LRSS IEARARAA),
RAEWZADS (WP BILEARAR), &
PCR %A% (3 [E ABI 24 7)) M T I UKL ( AR A
2yl s Pt At | 12l A B AR
MRl ZTAE CH R AR Bk E 10 BR ), PBS (BT
W), 1640 R (B HEEER R ) (WU R ), IR 2R i
T (BUMN P27 ), R R (B -EDTA WAL (B 35
W), 1 AR (€ Sigma A, Fi G- 08 B% L ik
(BUM T ) , ALP (BB I 1 ) e £ 3270 8 (e o e
BRHE A FRA D), ALP I i & (i nt iR
ABRAE]D) ,MTT Ml iR & (o A R
ARAFD), AR & (EE Sigma A7),
R 545 £ (TAKARA , DRR037, K% ) ,PCR 5|9
(BUIMZENRAEDBARARA AT, 2l
(TAKARA ,DRRO41, Ki%)

1.2 Sk
1.2.1 SCEesh®y  {dsE SD KL 20 HMEdE, fAH

(200+20) g; SEESHPVFATIES : SYXK  (#7)2008-
0115);3 d FLEL 1 H[{ATE 50 g, SLE0sh Wi vl ik .
SYXK (#7)2008-0115],

1.2.2 MBS 255 AT & BEuh, gy,
FhAf B LLZEEE Al 204k H R 8 BRESWIK
201 h, A 12 f5 S K ER R 3 K, AFIK 1.5 h;
PO R 45 Z AR BE R 1.05, FHIMA 95% 4
P i 5 B Ky 60% , UTTE 24 h, M 2.5 # AR Bk
{7 2 BRZGHIIR F LA 10 175 60% BRI 1 h, HREHL
3K, ERK 1S by DR RN 2B, A IR K B g
U290, W R 4 2 2 ¢ 224 /ml, -20 CHRAFA
Hg e SD KB 20 H, BEAL /R 485 1 12 A
AEFRERKAL, Bl 10 L, HooRb B I 4 e R
100 g VEH 2 ml AL 250 B H 457N BT I
RO THES |, A BRER K A Fi MR [RIRE L 259k 45 H
BT AP KIETHE Y | ELREA 25 1 R RIRG 25
2 h R ERIAL , 73 5 45 204D B 15 1 25 24 10375 A A B
KGN, B UEBR G B R A (2 ml/ 5L
-80 C) & ™,

1.2.3 pUgdpenyssss Bl 2 3d 3L RAER
T 75% B 2 min, A TCEERAERTECHE 514 F
W e, TR 0L PBS RSBk 20K, 81 B/
251 mmx1 mm, B FELEFIA S ml 0.25%/EE
HEFHA 37 CHEIEKET 20 min, 7 FIEHMMR,
JIA 5 ml I BURE G, A 75 r/min 37 CHEIR IR
RS 1 h, B4R, 1 000 v/min & .0
15 min, & DI, A EECL B 40 B8 720 (85%
1640 5535 +15% Fa 25 10035 ) ) 2 I R4 B
REEMA S ml [ BRI, 32 e, & H
M ERIR A WATIA, THEURHE 2x10° 36Fp T15 537
M, 37 € .5%CO, AR F 15 5% , A 3 R
1 REL FR 4 i 58 2 b7 PfIC 29 80 %R TmiiT , FH
0.25% B AL, UL 12 HeBiE R E 12 fLR , IF
INRG TR ik dh s 37, 125 3 R4, RA
ALP G0 % Fifi FC 0 G815 H Y3 2 4 T A 25 A7 Rk
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B AN A S5 S TE R R 0 M R IS 4 3 4,
A3 SRR B T I 2 M. AR FER K 2 i i 4
FNER R R, A BIIA S 15%4NE I i 5
IMTE | 15% 5 FRER K & 25 10 F1 1596 4 13 1)
Rigrdk 3 HAE 37 °C 5% CO, W AR (5 46
PEATHESR 24 h 5 A TSEE
1.3 R H 505k
1.3.1 WHAEMEE NS L
AR5 8 200 1 B i £ — 00 R 5 % 2 (e BE UL 3 ) 1 4
MBS, FEHCE 3 ARG RE L0 A 25 s iR 3R,
PBS 50k 1~2 ¥, [E 8 W E 2 3 min 2247, SR 5% N
ST B 0 RS 4 07 FH R w5 A0, in 35 A,
& G 37 °C 5% CO, ¥ F 15 min, /K PE (HiK
25 BK BT ) IR P E GG 3 min ZE47, KV,
RS ALP e fagh i
1.3.2 AUEaNAEm ALP S 95 R0 E M1k
iUt AN A IR ALP R & MTT i
A& PER A YA & I B TR E R
ALP 5 5 ZE B PR AL 3% 520 nm AG0 ALP (0K
SR, 43 ALP (42 R /100 ml) = (I 2 4 W'
FE /B U WG BE ) xbn A S B B9 (100 ml/
0.05 ml) 3 A 5] ALP & (FEE 5 L), Mg s
FAE 570 nm W E OD WOERE, 2838 A5 (0D L5~
0D A JiE ) /(0D X FE—-0D A JiE ) x100% $ 515 5] 41
JasagE A (L 5 FL) . IR T4 A an s 1k
LT,
1. 3.3 RT-PCR £ W % & 40 2 ' B —catenin,
Runx2 Osx ) mRNA fRA & BN DECR Y+
ARA ARSI FH)(F 1), INEEFR RE 4
P 4R EL RNA, #2188 TAKARART i H) & #/E &
cDNA, 4% PCR AR R (3R 2) W44 94 °C
5min, PR ZAFAE A 94 °C 155,60 °C .50 s, 1
Y4 40 K, L) B-actin fE NS IR, 5 H Bk
1T B AT AT E 1, 60 R I OGS 3] CT (i
(FEE 6 K) ARG 2744 kit
SEARAFHINS 2 2 R
1.4 Sit=eabsg

K SPSS 17.0 e 124k 4
AT, 3 4B ALP i 41
fitl 34 %H 2% B —catenin Runx2
Osx mRNA A9 %5 =% H Y
B2 (xxs ) Foom , AT HLIA
E 722511 (one—way ANOVA)
725 LSD B, AFE
Dunnett’s T3 i, DL P<0.05 J2
SREGIFE X, 1 day

s )

Y
&

F1 THEE PCRETNERMSIMEFF
Tab.1 Primer sequences of genes measured by quantitative
PCR

SN AR 51911751 FEIRE (bp)

B-catenin _Fif 5'-TGGTGGGCTGCAGAAAATGGTT-3'
T 5'-ACGATGGCCGGCTTGTTGC-3' 207
Runx2 i 5'-CTACGAAATGCCTCTGCTGTT-3'
T 5'-GCTTCTGTCTGTGCCTTCTTG-3' 188
Osx i 5'-CCACCCATTGCCAGTAATCT-3'
FHF  5'-TTCTTTGTGCCTCCTTTTCC-3' 199
B-actin  [#if 5~ CACCCGCGAGTACAACCTTC -3’
Ti# 5'- CCCATACCCACCATCACACC -3' 246

B 1 fER2 d SEIEE A A1 (x100)

&2 PCR IR
Tab.2 Reaction system of PCR

PCR 4 AR (D)
2xSYBR 125
R4 (10 pM) 0.5
cDNA #5H 2.0
ddH20 #hFfARFH 2 25

2 #R

2.1 B E

R0 A T R TR AR R A% AU 1) 40 E B2 Bty
T — 0 i e 0 () 2 L R B A A 4 o s e £
K, M EBRIE S 2~3 AR MEBESE M, 5
DA B B A K s S AR K A (1) 1 4R
JE AL S DAY KR =M E,H
ML IR 1~3 M EEEE O
B AF AT 20 A L 0 5 | 300 Sk L o0, 1 Rl 6 A R
(P& 2) s Gk Bty [~ A0 8% 5 Y% € 245 1 Wl 7 200 i P L 2
HiE ok, ML E 0, Arnil 13 M
1=, 3 HAMULIE 25 2 3L UG 09 BB i i T2 &
(F 3); migeid ALP et nT L& BRI 0 i oy 2

B2 fER1 d S IEE R A (x100)

Fig.1 Adherent primary osteoblasts after 2 days Fig.2 Adherent primary osteoblasts passaged for
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LEOT (O SR, S P AR A0 B B SR (TR 4) X
BBHR I R A0 B4R
2.2 UEANMY ALP &R R s R

DB T I 24 L3 R D R SR A ) R A
ALP S E TAMEI KRS A MmiE4 (P<0.01),{H
I I I 2 9 ) R B ALP 5 AT IR
TR I (P<0.01) 5 1B L7 24 100375 28 BB 4l
MEAYIEFE R (0.810+0.172) B T AR BEER K & 25100
T 2H (0.383+0.164) , (P<0.01) , {HANBEFE Il 25 24 M35
HACE I ERIC T IEF R R 3, 2R HEA
it L (P<0.05), WL 2,
2.3 WARZETTE

KM ELEE FF 18 d JR kT R e a
KIR3 AN B U IAG LT A b 251 TR I,
PRI I 2 LS L AN A4 S R R &
FAHER K S 24 M A, AR BN A 1GKC, IF FLAN B
L% 24 X7 2L 20 B A 25 1 5 5 T R R g 2
MIFEAFHAE | (E AT A /N (B 5-7)
2.4 BEHMHAY B-catenin Runx2 Osx mRNA HY
RT-PCR #5025

1B I 24 003 AL A0 LY B —catenin ,Runx2

N e S Y q
Bl 3 5 C- i g o B 4RI IE S (x100)
100)

Fig.3 Morphology of osteoblasts after Wright —Giemsa staining Fig.4 Positive reaction of os-

teoblasts after ALP staining

B4 ALP 3 (A% R 20 A FE A SR (x

R3 BMEHEE ALP EHEG T R IGTEE (x2s)
Tab.3 Detection of activity and proliferation rate of

osteoblasts (x+s)

2H 51 FEAHR  ALP (&[GHA7/100 ml)
AERRER KA 5
IERESHEA S

TR (%)
0.383 4+0.164 2

3.177 9+0.103 6

8.315 0+0.279 6* 1.000 0+1.000 0*

AN I 2 5 6.2718+0.1314** 0.810 0+0.172 4%
F1E 964.143 26.382
PAE <0.01 <0.01

L A EEEN K 4 FEA, *P=0.000, **P=0.000, *P=0.000, #P=0.000,, * 5
ALEL, P=0.000," 5 * LA, P=0.049

Note ; Compared with saline group, *P=0.000, ** P=0.000, *P=0.000, *P=
0.000. Compared with normal group, **P=0.000,*%P=0.049. *vs** ,P=
0.000, *vs™, P=0.049

J Osx mRNA ik 54 FEER 7K & 24 1075 4 He e 44 HL
AR A5 E (P<0.01), 5 IEH B AR B4 LB A
Hhn AR W WA 22 7 (P>0.05) . W3k 4,
3 iFig

A, B BN E T B ZE " 5 s, L
B 5 MM AS ISR I FELZE bR, AR 5, B R
SR, TP A RESRH  EUE2E
Wz 01, Iz & NEAREE
SR IEF s, H AEE,
PABH 2R 4%, 245 AN W) B9
I D RE IR A, I SR B i
BTN B IR ARG IR
U, 5 A JF AL B AL e 1 o o
BRAS FPREAR , B BB AAE 2 BB
11 R B 40 Y 1 1 B - A
TR RS ) B A QO B
Bl B A e R o AR
HI, BRI RS SEge a2 9
#I I i 24 R RE AR 2 B A

R4 HEMAAA B—catenin, Runx2 & Osx B RT-PCR #4558 (x+s,2-24CT)
Tab.4 RT-PCR test results of B—catenin, Runx2 and Osx of osteoblasts (x+s ,2"24CT)

2H 31 FEA B—catenin Runx2 Osx

A PR KA 6 0.2103+0.0853 0.2691+0.1975 0.2155+0.1412
IEH IR AL 6 1.1056+0.6512* 1.1058+0.4859" 1.1949£0.692°
AD I IlL2H 6 1.7816+0.9439** 1.9351+0.9936* 1.6104+0.811244
FAH - 8.457 7.080 6.923

P1H - <0.01 <0.01 <0.01

. HAEFER KA AR, *P=0.034, **P=0.001 ,*P=0.047 ,#P=0.002, “P=0.022 , *2P=0.003, * 5** Ft4%, P=0.098,* 5 # 4%, P=0.134, “ 555k, P=

0.297

Note : Compared with saline containing serum group, “P=0.034, **P=0.001,*P=0.047 ,%P=0.002, “P=0.022, **P=0.003. *vs**, P=0.098 ,*s*, P=0.134,

ysbS p=0.297
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B 5 EBERKE 0 A (PR Y(0x100), 7T I 2 MARE K/ MIRELAALET K 1.0 emx1.0 em B 6 IEREFREABE RO Y@
(x100), AT WL 5 DMARFE I/ NRGLL AL K 2.0 emx1.0 em B 7 FMEFIH L& 2510035 40 (36 B LT YL (5x100) , 7T W 4 DA R /NG LT (.45

K 1.0 emx1.0 cm

Fig.5 Saline group (Alizarin red staining X100 ), there were two orange nodules with different sizes,the maximun nodule was 1.0x1.0 cm Fig.6 Nor-

mal group (Alizarin red staining x100 ), there were five orange nodules with different sizes, the maximun nodule was 2.0x1.0 cm  Fig.7 Bushen Huoxue

HMEF IR IS ) group (Alizarin red staining X100 ) , there were four orange nodules with different sizes, the maximun nodule was 1.0 emx1.0 cm

JL R 3 A 3G, SCRE A8 £ 1 B JE A, 35 2 b W] 1
R AEZXF TN BT I P 245 B 6 B BB AN AE Y H.
RAEIBLHIRE ST
301 RDETE I 2 00T T B R 4 L) S e

ARG 33 0 e 240 M EL A 55 oA i A A
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B FE IR, AR S50 R FH L SR o o R4 T il
TH S 7 0 20 B 5 0 s T WL B 40 it 1) I
A K G- 57 e (5 AV AR IR A, JfiE Lt ALP
et M K AN 2 A LI 2 A2 AU (Y 4 1
S CE AR AR R, IF EA R i Y B
PR, BRI AR SR S5 5% (0 3 2 i 2, S5
R 25 X A5 2 5 24 I O R ALY ALP 35
RAT A8 1WA A AN S 17 102 25 245 103 RE Y . 1Y)
PE R B A A A sE 5, JF B ALP &5 & B B Y
i, FBRNE I I F 24 17 RE A% W AR i A P
(oA 58 S ALP 1531, IR T8 U5
1.
3.2 KM I 24 005 6 R R A 25 B Wne/B -
catenin i #1510

S 240 L5 O A0 L R R AL R A e S B
AR B BB AN AE & A DG, SRS B 4
Jitd Fp 25 B Wnt/B—catenin 15538 2% VE 58 6
FASE Y 5 AR ORI 305G, U AR R RO BIFFE K
Ao YR A A W BT Az AR i B B
(Frizzled) 45 & J5 , 8 — 90 Jf 5 K% 5 2 14 A AH
HAEFIE R K, il B—catenin ZEMIF N B, SR
Jait NN S T 40 % 5% R (T—cell-specific
transcription factor, TCF) /i X 34 58 | ¥ (lymphoid

enhancing factor, LEF) 3L [ 25 &8 il 2 & K | 06
TUFRE A Runx?, P28 Osx JE[H 5 sh 3L R p %% 5%,
e B A0 L o A T AR, Xt A
Wnt/B—catenin {55538 [} , 128 H 1000 B E A F
FHIRBE BB AA A 5200, K AHF9T R W75 Sl
T 2288 Wnt/B—catenin {553 B A G 1y 2
KBS EATTRIETE DI RE, REAE S B R A AR A
FEI = i iob i W L AN TR (s i g i K=
TR, I HL R [ 42 5 0 -2 240 B 1) 24 A R AL
SECE R T A6 BT AARE R0
B—catenin J& Wnt {5 518 I 1Y SCHE 5 4> F, fiE
SRS F (TCF/LEF)DNA 454 20748 DNA 25
¥, 588 FUiE Runx2 M Osx ZF#0 LR A9 %5 5% | fe 37F A
BT A 2B WL K R B—catenin FE R Hl
S I B AT Y BT BORR TP B TE bRk
Y E e, JF A WRCE 4L 5% - Os-
terix FYFRIK, A WL B—catenin 52 B0 H A0 701k 5 T AE
1) 25 1 Wnt/B —catenin {5 7 1l % rh (%) B 22 7
T, Runx2 J2 7] 3 1o % 45 i Wnt/B-catenin {5
o1 9= 1 AN = UG AR L VP e S B
DRI PR s, el HC 1) B0 20 B D7 ) A PR R
NTITSE MR IE B B K H o Osx(Osterix ) s — M HA
AN S 25 R E R 2 0K, JFH RE R EE
MR R SR RR, BB IR B g 2 Fh ol R
H B IE RS Rk, fRiFas i, SCEIE
RSN e il = ol AN Bug L R A UL TS
¥, Runx2 J& BH A0 - fbis  Osx 1 LI 4%
FEH, Runx2 X Osx BIFRIB DT HIE,
ARSI R RT-PCR X A 40 i 28 1 Wit/
B—catenin (E5E R e N T B—catenin ,Runx2 |
Osx 1Y mRNA RN HATHIIE LI, ANEIE L5 24
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1ML ¥ 5 3% 1) BB 40 9 1Y) B —catenin \Runx2 & Osx

mRNA Fik 5B RS A M, Bk
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