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ABSTRACT Objective: To investigate the influences and its mechanism of RGD peptide modified calcium phosphate ceramic scaf-
fold material on bone forming ability and bone function of osteoporosis (OP) rabbits. Methods: 40 female new zealand rabbits were ran-
domly divided into group A(normal control group) and group B(OP group), with 20 rabbits in each group. Group A were randomly divided
into group Al(sham group), group A2(sham+HA group), group A3(sham+BCP group) and group A4(sham+RGD-BCP group); group B
were randomly divided into group B1 (OP group), group B2 (OP+HA group), group B3 (OP+BCP group) and group B4(OP+RGD-BCP
group), with 5 rabbits in each group. In group B, the OP model was prepared by the castration method to detect the relevant indicators.
Results: The BMD of group A preoperative and 3 months postoperative had no difference (P>0.05), the BMD of group B was decrease 3
months postoperative(P<0.05). The OD of RGD-BCP in group A and B were higher than HA and BCP from 4th day(P<0.05), and the dif-
ference of group B was larger than group A (P<0.05). The expression of integrin avg3 of RGD-BCP in group A and B were higher than
HA and BCP (P<0.05), and the difference of group B was larger than group A (P<0.05). The relative expression of p38 MAPK of group
B4 and A4 were lower, Wnt5a and B-catenin were higher than group B2, B3 and A2, A3(P<0.05), besides, the relative expression of p38
MAPK of group A4 were lower, Wnt5a and B-catenin were higher than group B4 (P<0.05). Conclusion: RGD-BCP has good compatibility
and adsorption on rabbit BMSCs, and is more significant for OP model rabbits; and the mechanism of RGD-BCP may be related to the
regulation of p38 MAPK / Wnt 5 a / B -catenin signaling pathway, which provides a new idea and theoretical basis for the repair of OP
with bone defect.
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i, A 20%FBS a-MEM #5537 58 28 S 3 AR NI NI 52 232 %, 43
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A 2k

1.2.5 Western Blot #ME# &K avp3 BIRIE I A2-A4 4
B2-B4 4 G, 7EIHH AR M HIE LS, AR 55 45 204 =R 6] 1Y
BT BIAE AR SIS I 4R G, D3 e A Ml AR
22 RIS, R T UI P4 & N AM RN (B 1) FEAEA 16
G WOR &2 G 7 ERAEA 0 S 480 et 2 SR FRL L A 21, )
FELLIA 20 2R S 50 3, B0 J5 BUTR J2 U0 , A RIPA 4
S PR BB (1, BCA 95 S AR MR B, 45 4B 20 pg 2B 1A
R UK, TR, SO BRI R B VR, I —T, 4 C TR
7, TBST Pk 3 WK, In—¥i, ZiR FHHF 2h,ECL B, L)
GAPDH >4 N2, Image Lab %4 4b 34 7347 25 20 S L A 4H 27
A avp3 PRI,

1.2.6 Western Blot fll F p38 MAPK/Wnt5a/B-catenin 15 = 18 B
EAMFRIE IS4 BMSCs, B0 U ZU00E, A RIPA 24
R AR IR A, BCA TR E SR A, LRE, Bk, FE 1,
P, PERE I —%1,4°C FER 12 h, TBST YR, in =4t , =il
W8 1 h, TBST ¥, ECL B4, L B-actin A P2, Image Lab
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Fig.l Surgical diagram of stent material implantation

1.3 SitEH*E
v FH SPSS 23.0 KA TEHR S0 TR R a5 R
R, R RS, L) P<0.05 25 A Giit2iE X,

2 R

2.1 —fRERME K BMD T

W RS G ARG F A R4, oL &g I
AR 3 A A NI RAF, R WAET, B ORISR
BRI, A g3 (0.61% 0.21)kg, B 4134 (1.12%
0.43)kg, B LI KL . A HARARFTRIAS 3 4~ H K BMD
JTeH BAEfk (P>0.05),B 4R )G 3 4 B BMD {EEAR AT
BETH(P<0.05), 455 W 1.

% 1 WERRT BMD ELLR(+ 5, n=20)
Table 1 Comparison of BMD values of both rabbit femoral groups (vt s, n=20)

Groups Preoperative Three months after surgery t P
Group A 0.36+ 0.04 0.37+ 0.06 0.310 0.764
Group B 0.37+ 0.05 0.20+ 0.03* 6.519 <0.001
t 0.349 5.667
P 0.736 <0.001

Note: *P<0.05 compared to 3 months after group A and before group B.

2.2 Ef% BMSCs AW

) AR I T UL, A AR AR AR R B, 23
AR AL Z54EA BMSCs JEAS ;B 41 5S4 iR =LA
— B4y A WLAR AL LR BMSCs JEZS
2.3 = Zat %t 6 BMSCs HEFHAI 240

2.54
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-+ RGD-BCP
1.54
o
o
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Fig.2-1 Growth curves of normal rabbit BMSCs with three scaffolds

2.4 BEE avp3 WRILLLE:

Western Blot 34T 7R, = 400 ARG T8 FRILA 24
YIRS R avB3 MRAY B E R T2 ANLA44U(P<0.05),

AT S HR AR I H B OP A1 4 BMSCs 14 7t (14 5%
Wi DL 3,55 1 d ISP 2L 440 BT I 454 OD (BTG HH fik 22 5+ (P>0.
05), H%54dJFUh, A 4051 B 41 RGD-BCP 7 2241 RHH 4 i i
OD {H {2 T HA Hl BCP Sz 484141 (P<0.05), H B ZHZ [A]fY
ERB A HFR(P<0.05),
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=1 -+~ RGD-BCP
[a]
S 1.0
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0.0 r . r . .
0 2 4 6 8 10

Days
[ 2-2 OP ##8I% BMSCs 5 =M M E GIEFMMMERK ML
Fig2-2 Growth curves ofrabbit BMSCsin combination with three scaffolds

[t A B Wiz ' RGD-BCP His &4 % avp3 KL B & & T

HA 1 BCP (P<0.05), H Bz [AIH2 78 A 24 H K (P<0.
05), 44 Western Blot & ll 457 K437 UL 3,
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Fig.3 Plot of the integrin av@3 Western Blot detection bands

2.5 p38 MAPK/Wnt5a/B-catenin {5 518 I& T B HIHE 3T Rix

B4 F1 A4 4 p38 MAPK £ [ AN 2B KT . Wnt5a Fl
B-catenin 21k 1 7% T B2, B3 Hl A2 A3 4 (P<0.05), It 4h, A4
41 p38 MAPK 4 [ (i AH XK T+ . WntSa FlB-catenin ik & T
B4 41(P<0.05), .5 2.

3 3tis
OP Bl tH T3 L0 408 Sy 4 550 L 5975  odRg S8 0 1 P
{1 -t 20 B A KA B 10 DU K i = — , P T B A 3 R

32 HHAMMH p38 MAPK/Wnt5a/B-catenin {5 518 & H MBI Rk L& (2 5, 0=5)

Table 2 Comparative comparison of relative expression of p38 MAPK / Wnt 5 a/ 8 -catenin signaling pathway proteins in cells of each group

(xt s, n=5)

Groups p38 AMPK Wnt5a -catenin
A2 2.34+ 0.64 0.81% 0.09 0.81% 0.17
A3 1.86% 0.35 1.05+ 0.13 1.09+ 0.23
A4 1.23%+ 0.14 1.21+ 0.22 1.33+ 0.27
B2 345+ 1.09* 0.49+ 0.11%* 0.54+ 0.13*
B3 227+ 0.35% 0.67+ 0.09* 0.83+ 0.21*
B4 1.63+ 0.23** 0.89+ 0.17** 1.06+ 0.29*"

Note: *P<0.05 compared to A2, A3 and A4; “P<0.05 compared to B2 and B3.

R i B i DR 25 o i R T S 5 e 1 A A R [ A
WAERrEEE R, [HXT OP & Jf & Sbl A gk = FAL K17 T
B, FR I R LR B 518 52 T B 2008 A i R4 A
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22 K P HIBAT T SZ 20 Aok 04 2 T A 4 0 5 E A 6 B 1
BLUFB R E A F, 5 RGD 1&4fi BCP 4041 BI7EXTOP & 3F 8
BB IR T RZ AT BN I R

A, B CCK-8 ¥4 %t 5 =Fh St 42kt BL 2 &
K314 BMSCs HEATANR G HE , 45 5 R , & Al 4 7e S0 is
) 2 2 L S B AR, R =R RS X S BMSCs G
NMETEEEE  BRAh, A LANMAESS 1 d B ErAE) OD {EAH
LA 4 d PR, A AN SRS OD {Eif H B A A
225 ,RGD-BCP 11 OD {H A &l 5 T HAWPIFMALEL, 1 B 2045
HAFIZEFH A AF AW R, $#27~% RGD-BCP £k %+ OP 4
BMSCs [y 3458 2 HEVE FH A P Fh A BB, 4 AR 25 P 5
i, BiEH BMSCs 7£ RGD-BCP #4#} 1% 3 f F1FL Bt PORG Bf  A=
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BB RRINZARIEIE , R AETE P AEREHOVE ], 300 651 200 M
FERICIE o 7E OP FREE Y ey, jlii 4 At 5 e 2 4 e ] g
BARNET, T 0B A0 B A i s (AT e o T R VR )
NS TR 22, i RGD Z2 KI5 i) ST A2 RLED g —
AR TT 6 A A B A | R ST AR B TR ) AR L
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RGD-BCP kL E I L 48 G 3 avp3 By R IAEH
A ZH B = ) LL B M B G, 4878 RGD HRLES A T OP A4
BAER avp3, FRUTHXTT U FHOCH A ] 75 Sk W 1 A%
B

Xt 1 — 25 ML 8 5 R, B4 T A4 4] p38 MAPK
A AR XS A EIK T WntSa I B-catenin ik 15T B2,
B3 il A2 A3 #1(P<0.05), 1451, A4 2 p38 MAPK #& [ it A XS
{&F .WntSa F B-catenin 3 K & F B4 41 (P<0.05), #/~
RGD-BCP X hli & 43 4k 2 6 1998 57 5 T 9 p38 MAPK, |4
WntSa Fil B-catenin FE354 %, AMPK 22 / 52 iR 5 1 i 40
BRI EZ R A, S S el N ThEe %
i SN R AL T 1o 25 22 T A B B R 22 v, 78 SRR
RN ATGE b BE R CLRR 7T IR 16 1L 2 1 (pAMPK) 42
HEATP (4 £E ST FEE AR, LA 4t I 3 ok S P 45 455 2,
Wt B4 — 284 RS AR 1, ][R]0 Wnt 28 liURT 25
R E ARG S NENIE . £ Wit (5538 B 50
FAUFE Wnt 5-IB B B- EEIE RS S 38 S
MBI AR A T 4000 T AR T 1 A
B- M E RN P EENIIRERE L Z —, R K HEA
B 23 FAEASR 240 I AR 2 VR P, A MR P B o B 04 A 0
MIME SRS, B FRE A AE R E RN 22—,
M B-catenin 7E4HA% A (14 & AR 0 R AF 5 % S I DG AL BRPT,
[ A 2 ISR AR AR, S AR 8 N A VS p38 MAPK i
SRH LA , BEIRRLE AAE HE M, i 2 00 1 1k AT
{2t Wnt/B-catenin 3 fif HH SCHEIE R (19 5 5%, e &AMk 41
LA RS 5 A3 Ak Ak, BATTTTE B OP, p38 MAPK. R 14 7K -
PRI IR S ARG AR L 5 DU Ab 25038 5 v B T M 4R
BB AR IR RE T, IR BB A A A 4 , (i a2
EBEFA3AY , 2% F M i3 845 p38 MAPK/WntS5a/B-catenin {5
S I PRSI

£ b ik ,RGD-BCP Xf 4t BMSCs HAT R U AR A A

BRI, %) OP B 8 &t 3% ; H. RGD-BCP (AL ] g 55 4%
p38 MAPK/Wnt5a/B-catenin {5 5@ A I, Jy OP H3 5 6L
OB S SR 13T B R R R AR
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