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Experimental study of zoledronic acid/poly ( lactic-co-glycolic acid )/p-tricalcium phosphate
composite scaffold on the repair of femoral metaphyseal defect in ovariectomized rats

WANG Ximing, LIU Bo® , CUI Zhenhong, PAN Qi

Departments Orthopedic Surgery, The Fourth People’s Hospital of Jinan City, Jinan 250031, China

Corresponding author: LIU Bo, E-mail: 13665311878@ 163. com

Abstract: Objective To study the effect of zoledronic acid/poly (lactic-co-glycolic acid ) /B-tricalcium phosphate (ZA/PLGA/
B-TCP) composite scaffold on the repair of femur metaphyseal defect in ovariectomized rats. Methods Ovariectomized female
SD rats were fed for 3 months to establish osteoporosis model, then round bone defect of 3 mm diameter was established in bilateral
femur metaphysis of rats. The rats were randomly divided into 4 groups. The ZA/PLGA scaffold was implanted through open
operation into the bone defects in Group ZA/PLGA, Group B-TCP was implanted with B-TCP scaffold, Group ZA/PLGA/B-TCP
was implanted with ZA/PLGA/B-TCP composite scaffold, and the control group did not have any implant. Twelve weeks after
operation, osteogenesis was evaluated by Micro-CT scanning and histopathological evaluation. Results Observation found no
repair but sclerosis of bone ends in the control group while bone repair of different extents was observed in the other 3 groups.
Twelve weeks after the implantation, compared with the control group, the three implanted group had significantly greater new bone
formation rate (P <0.05), and higher BV/TV, Tb. Th, Tb. N, Conn. D and bone mineralization deposition rate (MAR) and
lower Tb. Sp at the defect areas, with the highest observed in the ZA/PLGA/B-TCP group. Micro-CT and histopathologicalresult
showed that the ZA/PLGA/B-TCP group had better bone repair than the ZA/PLGA and the B-TCP groups. Conclusion ZA/
PLGA/B-TCP composite scaffolds can significantly improve the repair of femur metaphyseal bone defects in ovariectomized rats.

Key words: Zoledronic acid; Poly(lactic co glycolic acid) ; B-tricalcium phosphate ; Ovariectomized rats; Bone defect

B R HHE (osteoporosis, OP) REZFIRES] NIRRT M1 BRRLAT , 7o AN K EE R
e 1 — L LR RO W I B B A A FJE;@HE’E?JEJ“ SRGE R RE . H
2 O 5 TR A TP R B A K
RHER : HE Email 13653118786 163 com %Zaj:%%,}\ﬂmwmﬁmm%%,%EWA




992 T EE RS RS

2017 £ 8 %523 %% 8  Chin J Osteoporos, August 2017,Vol 23, No. 8

MR RBR R E., BERFHAERTKEER,
FE60 FLL AT OP P AKEFIX 56% ,E %
HEMEFEABREERENEEERNE" ., &
RGEMERSHEEREEARPERREFAER
& AEAEERERM Y, Hilt—fMaE8EE
PrE R BT AT A SRR R A R S A
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1.1 ZRHY

W3 AR R R B AEMERE SD KRR 50 B,
PRE N 220 ~270 g (VEIESH, BEHFE LA E H O
B4 . SLBFFEET, B R MK, O AR
%12 h,BFE R (23 £2) C,ERHERFE | BE#T
1.2 ZREEEME

AE X 287 % B A I AL ( 3 B HOLOGIC 2
#1) ; B CT(Micro-CT,SCANCO Medical AG 2\ ],
it ) ;R T YL (8 E CHIST-ALPHAL4) ; B3|
BR—RECBRESY (PLCA) ILERISBEYE AR
Al B-BEEE =45 (B-TCP) IR BEYRARLA;
MOR R (AT R . BAHEBAERALERL
A ; 24 #E 5 : H20041955) ; 55 & & R (Sigma, 3
B),25% % _ /%, N, 2Bk,
1.3 ZRFE
1.3.1 KEE R RA 87 I/ B BUBTAL
MARRER, Bk T LR S RABRFEAR
A YITFE R R 2 T U B, R TR BR Ak
B HAR45 RKREZ UM ERHBRA ., REHFE
12 8, 45 REE R PRV LSS RyEAg,
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AN 2 Wb 7 BA o v A AT 6
1.3.2 ZA PLGA B-TCP E &M BB & (8
FREFRE—EERELMASEH PLGA MK, ¥ Hin

AHETHAGEE 10 F8 1,4 ZEARBERZ
ORI MRS BB PLGA MR A
B 1,4 —EATERZD, HBRGHER ., H#E 12 h
Jo. BB FRFEHRES PLCA BMREEK B-
TCP ¥R FIAHH T B-TCP MR & 8% Ky ZA #K,
MAZNESER T, A BB LKL
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B,ERHEBERS, BHASS  BEL4h, BUEA
RHRTRILE TR 72 he T4 58 BUS ¥ o U
AEBTFKYEE NaCl,E [ 1 h %K, HEMH
AgNO, K A2 NaCl O 1k, IR B AR R T BT
TR 48 h BUHA 4 COKFEPRIF &M, ZHLH
fER3h ZA \PLGA \B-TCP HA# K, H W LRIy
HEH R ZA PLGA E& K,
1.3.3 BRETHHERBAEBUKESL R ZA,
PLGA B-TCPEEHM KA TH . HELHIWEL B R
BN B R 40 FOME R B, BE AL g R XY R 4,
ZA PLGA 4 ,B-TCP 4 &t ZA .PLGA B-TCP 4, i 5
K BRTE XU B T f g B A7 B SRR . S5 BR AR T,
RIEFE, B BRERAMU YT IT Bk & s TR Sl o3
EENE, BRI EREE, AT BT
BRAL, AR B BRI MU, % 475 R A A Al A Sk B AL
(H%3 mm, FE 6 mm) Hl B & 5857, ZA,
PLGA #H ,B-TCP #H & ZA .PLGA .B-TCP #H 4> 5|44 A
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MEEGBRREE, RENE 270 Ukg KRE
£, K/d,F83 do FTAERRELAIEHSE 18 XL
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XA B B AR A, % R AT Micro-CT 48 5 JF X 45 A i
789 & HE 365,
1.4 Micro- CT £

FAREFEHRKREARRE 3 NMHAAASE, TR
TR B B B, BB A B A R, A B K v i
Ja, R A 10% i 2 5 B B [ € H F Micro-CT Kl ,
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interest, ROI) , 15 8] fz i & S & W =4 ER, JF
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Mo ZRAT R BRI B 3 i e 45 DX 3 0 0 X3 B T
WS BB RS % (bone volume/total volume,BV/
TV) B /N2 JEFE (trabecular thickness,Tb. Th) ‘& /]
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