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Effect of Zhuanggu Zhitong Recipe on Wnt/B-catenin Signaling Pathway of Osteoblast Cultured in
Vitro PENG Xin, ZENG Jin-ning, ZHANG Shu-qi, YUAN Li-yao, and ZHANG Guo-min Medical Cot
lege, Hunan University of Chinese Medicine, Changsha (410208 )

ABSTRACT Objective To observe the effect of Zhuanggu Zhitong Recipe (ZGZTR)on Wnt/B-cate-
nin signaling pathway of osteoblast cultured in vitro . Methods  Osteoblasts from neonatal SD rats were
cultured in primary culture then divided into 4 groups randomly, sham-operated group, model group, con-
trol group and Chinese medicine (CM) group. Osteoblasts were identified after 3 generations, then inter-
vened by drug containing serum for 48 h. The mRNA and protein expression of Wnt3a, pB-catenin,LRP5,
GSK3pB were detected. Results Compared with sham-operated group, the protein and mRNA expression
of B-catenin, LRP5 decreased (P <0.05), GSK33 mRNA and protein increased in model group (P <0.05).
Compared with the model group, the mRNA and protein expression of B-catenin, LRP5 increased (P <
0.05) ,the protein expression of GSK3B decreased in control group and CM group (P <0.05); the mRNA
expression of GSK3p decreased in CM group (P <0.05). Compared with the control group, the mRNA and
protein expression of B-catenin increased (P <0.05), and GSK3B mRNA expression decreased (P <0.05)
in CM group. Conclusion ZGZTR can regulate the Wnt/B-catenin signaling pathway by raising the expres-
sions of protein Wnt3a, B-catenin, LRP5 and reducing the expression of GSK3p.
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1 SEEeEhY 12 Hils SD MEMEKER, McE(250 +
17)g, #2424 h SPF % SD K, ¥l H BRI i
SRS K S WA R A |, PF AT HIE S SCXK (i)
2011 -0003. FrA shi R /KA G I T 59 R e
AbFE J5 R S i K G S R AR B A
YT SH (T HR LRI FHEEIL)

2 i H M AL #S  DMEM M 1% 9% 25 (Hit 5.
11885 -076, Gibco A Fl) ; Jf4- ML i (#L*5-: 16000 -
044 WL RMAYFHHARAF ) FHR - HHER
IRGVE (5 :RY0017 , 4L 5T Leagene /7)) ; JBidk
FI#-EDTA 4L (L5 : T1300, Jb 5T Solarbio 24
A)) s I AU i B (35 . Sigma-C-6885, Sigma 72
w) ; Bl ML W 2 1 ( Alkaline phosphatase, AKP) il
R (5 : A059 -2, m it dE BUAE W) TR RT ) 5 K
FL Wnt3a —#i (5 :BA2618 -1 ,Boster 24 7)) ; K
5l B-catenin —#T (t5:120 -27 - 1000, 3% [# Pro-
tein Tech A 7)) ; KXl LRP5.GSK3B —#i (it &
AF1635a,dt 5t Bioss 24 ) ; it SP A I i 71 &
DAB Wik & (#t5: ZL1-9018, b 5t h A2 & 1 2
A)) ;0. 2% PR LGB (k5 : UFJ01536 , JL 5T So-
larbio 23 7)) ; TRIzol RNA $2 UK (4 5: 15596 —
026, 3 [& Ambion 2\ H]); i % 5% il Il & (it =
A3500, 3£ [# Promega 7\ A ); Wnt3a, B-catenin .
LRP5 .GSK3B 51#) (4 TAY TRBARAH) .
18] B A 22 5. (AE30/31 , b 5t Motic 24 #]) ;PCR X
(MultiGene 1I, 3% [ Labnet 72\ &) ; fiff b1 A (8 5.
SpectraMax M5, 5[ Molecular Devices A H]) ; H
KA (DYCZ-25E B4 b nimi /N —AUas ) s A Py ik &
%51 250 (B3, FR-980B , 14 HRHE A FRAHE]) o

KONEL 7/ =l |t b v e ) R E R S CF N
MBI, AAEAME IR R A e
A v B, BB RS IR GOR 25
ZYIE 5 720050125 1, FH M X% BE 25 Ok JE /R MfE B
(2 mg, JEYF FE R HI 25 R )L 151140101 ) .

4 FmAEH & 12 Al SD MErE KR 24 H,
BEBLATJ 4 4 AR TR AL BRI X IR 24, A
RIZH XFHRZE | H 2 20 K BB S B 5, f - AR 2 7EAH
IoE AN BRI A DL AR TG o 245 40 K U H i B
119 J57(6.6 mg/(kg - d),5 mL], %FHEZH K EEEE e
JRMERELS mg/(kg - d),5 mL] (B TFAL AR MEE
AEPRERIK 5 mL, L T 13 FS , 208 F3h kUl , &
30 min J5,F 4 C&E.L315 min B2 M
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1 mmx1mmx1mmZHK /PN, BB EREE
0. 25% i) BD 45, F 37 Cil1L 30 min, #/H] 5%
1RGO EME, A PBS W UERE 1 K, &B.0J5
BIA 0. 1% I B IR, F 37 C/K¥ 1 h, W6 =%
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FIEFEALE PEAT AL 10,2 RIG il 25 20 i I B 45 %
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M, E—AERIG LAY N 4 41, BIERTF AR 4 A A
A X HRZL 2L SR R L I 37 55 SR 4
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RLLYeAn, KA 75% SRR E T, AE K ik
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48R 40 . Wnt3a | B-catenin ,LRP5 . GSK3B &
F13¢ik ,DAB )5 A s NS R, fikY)
FHOK 400 55 REHLESE 5 AR UET T BG4, K
Il Wnt3a ., B-catenin ,LRP5 , GSK3@ & [ (% BH 1 %
IR I V-3 R AR, AT HE S #T

9 mRNA %  FJ TRIzol $2EUSE 40/ RNA
J& A EEE R RNA OD i, 181420 RNA
FELEIR K, [RIBTHUS 41 RNA SRS REE R F ik , A
Tl RNA (e, AR a0 EE i 5 £ (Promega 24
) SERGY S, B cDNA, 5 20 CIRA7. i R
TR UL B 456 Wnt3a . B-catenin ,LRP5 . GSK3B 5| ¥ ¥
fift, 45 HIWFER 52 B LR GAPDH )51 951 W R 4%
(F1), PCR itk 4L 20 uL, 4% Rnase Free 7K
7 L, RS 194 1 ub, Tag PCR MasterMix 10 pL
(TagDNA X457 0. 1 U/ul) 55k 1 pl. {8 PCR X
HEA T WSS TR . FRLUK 8 B SRR MR IS 1 FH A= 4
FUK BT R G TR IR B UG 53T
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®1 #5975

#N 519751 S B (bp)

Wnt3a  iEJ1 5'-CGGGTTTCTACCTGATGGTG-3’ 123
i) 5'-CTTACCTGTCTCCGTTTGAGC-3'

B-catenin  1E[1] 5'-GTGCAATTCCTGAGCTGACC-3' 184
1] 5'-CGGGCTGTTTCTACGTCATT-3’

LRP5 1El] 5'-CTTCCCACTACACGCTGGAC-3' 163
i 5'-TTGATGGCTTTGACATTCCTC-3’

GSK3p  iE[ 5'-TCCGATTGCGGTATITCTTC-3' 130
i) 5'-AGTGTCTGCTTGGCTCGACT-3’

GAPDH  iE[] 5'-ACCACAGTCCATGCCATCAC-3' 303

2l 5'-TCCACCACCCTGTTGCTGTA-3’

10 Siifefiik  fdi] SPSS 22.0 #1411
ST, SEI B L X £5 R, R R 6 1k ik A7 4 il
S3HT,P <0.05 WZERAGITH#E X,

# X
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T AB R I, § Sk BT AR BRI JE ; C D BB 4, AKP
Yty EF RS ks i Ra g m
B 1 sl dn e g
2 44 Wnt3a.p-catenin .LRP5 GSK3p #H H
FIRLE (K 2,462) Wnt3a,B-catenin & 14 {4
DMBTF AR R, rh 22 X R4 BRI e a3 850k .
rRZh o] G RRA] R R 4 LPRS S Akt
{007 i = T RIZH . GSK-3B 4K FH 45 U 25 Y 0 B I
HZd o R BT AR B, SIERTF R4
B, BRI 2 B-catenin \LRP5 & [ [%{% (P <0.05),
GSK3B HE T (P <0.05) . SHAIL AL, % R
245 4] pB-catenin, LRP5 HH JF & (P <0.05),
GSK3B FHHEML(P <0.05), Sx} a4 Hods, h 24
B-catenin & TFE (P <0.05),

(x100)
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T A BIBTFARYL;B HBEILL C X AL D 241
Wnt3a;2 & B-catenin;3 i LRP5;4 fy GSK3B; %k Arig WEH
Rk

B2 £4 Wnt3a.B-catenin .LRP5,
GSK3p HH#KiE  (fykdlfk, x400)

K2 BHBEHNLY( Wnt3a . B-catenin LRP5,
GSK3p HEHKEMEILE (x=s )

2415 n Wnt3a B-catenin  LRP5 GSK3p
BFEA 10 73zx7 116 +9" 1215 687"
A 10 684 87 +6 91 +16 120 +6
XHE 10 71+6 113 +6* 1167 736"
hzs 10 72+8 121+8*% 1185~ 75+8*

T SR, “P <0.05; SR, “P <0.05

3 44 Wnt3a.p-catenin .LRP5 ,GSK3p mR-
NA FIRH A (B 3,5 3)  SRTARA A, BAIA
B-catenin ,LRP5 mRNA [#1k (P <0.05), GSK3pB
MRNA Jh5 (P <0.05) . SEIZH A, xf fZH A
24 B-catenin .LRP5 mRNA Jt& (P <0.05) , /12
£H GSK3B mRNA [E{K (P <0.05) . 5% IR LLAL,
iz 4H B-catenin F+ (P <0.05), GSK3B mRNA
Rk (P <0.05) ,

marker FRZy4l  AERIA] RFRA x4l

Wnt3a 123 bp

3 #4Wnt3a.B-catenin .LRP5
GSK3p mRNA #ik
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£ 3 41 Wnt3a.B-catenin .LRP5 ,GSK3B mRNA Fik L&
HH n Wnt3a B-catenin LRP5 GSK3p

BFA 10 0.82+0.25 0.85+0.19* 1.52+0.23* 0.45+0.16"
B 10 0.73%0.24 0.47+0.24 1.1820.35 0.85:0.25
X 10 0.72:0.31 0.81:0.18* 1.47+0.21* 0.79:0.18
F25 10 0.73:0.16 1.35+0.23°°1.38+0.24* 0.68+0.20"%

W GBI, *P <0.05; SxHIRALIE:, “P <0.05
Wi

HEEIRYY PMOP B4 B BH IR B BH L 0 B L
AR O R o M kR T R R
IS E A SR, UA R B 2 & iR 78
NGB KR MR R I L 5 G A o A It
HELZS, LAEANITE B WAL T & v TR 2 A
N A 2 B ARG, BOrb it . DATRAS b
HEJAFEIOR R . Wnt/p-catenin 555 #% &
FLC AL BB 20 M ) BE 5 oA i A S VR R L A
PEETHN LA LR LT . Wnt (553 4
WAL 6 R4y Wnt ,Wnt il 3 1 52 A——LRP . B-
catenin .GSK-3 | i £ [ J Bl B B o 5 & B R
7, B-catenin & | 1F [ 38 35 19 /8 1, 1 GSK-
3B.APC . Axin %51 3005 W 231l Wnt/B-catenin {5
S . B-catenin A IE (a1 8 I AEE TS T 4
I ] b B AR 5 T A B 1 S SR R TR R
TSR c-yme .cyclinD1 35 K i ik , MM A 32F 41
Husg 5", # Axin/APCIGSK-3 [ fift & & A fili B-
catenin FH H Mz K 1L Ak IR 1k, 5 250 B R
WH5E W] Wnt/B-catenin {5 53 i 5 5 40 i 1 &
B ML SR S B R A AR BT
RPUEEEFEAT R VA LA BB R A B R 2 R
1T Wnt/B-catenin 15 538 % F FH B 88 7] 72 50 T 24
O el 105 o 2 I AR 5 K Y 0 A
Bivkb e i@ OPG/RANKL/RANK I #4141
FIiF K 38 2% \Wnt /B-catenin i (5% 455 % 1 1Y AH SE 41
A5, DN B A5401 SsR AA VR

ARSI AT B A SRR IR S D TR R
Ay AKP &, [FEFHET T AKP Y fiph g
o, B0 T8 IR A0 BB A . A0 s IR — B
85, #E47 T Wnt3a ,B-catenin ,LRP5 ,GSK3p # [
(e 2 Ak U 8 F RT-PCR, B 58 45 5 R, 25 41
Wnt3a .B-catenin LRP5 ik T R4, $ R 0H:
B 1197 J7 BE1E 151 8 35 Wnt3a . B-catenin .LRP5 % [
(FRIK , W (5 T 0 REZH, R WD k9 5 % T PMOP
(A 55, AT REA XM &R I /EH . GSK3pB ik 7
RFAR LA, X HRAL AR 25 41, e R A fe i

PRI B IR 7 S MR F RE B ) R T GSK3B
fFeik, AKX Wnt3a ,B-catenin ,LRP5 ,GSK33
HEHMWEST, AN G5 20 1k e 5 1238 5% 5% PCR X
TR, A —E R BR T, H Wnt/g-catenin {5
S AT 2 o, B I e AR I PL AN
BB, A e Sk — 20 53 o

& % x #t
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