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Repair of bone defect of distal femur in-rabbits with nanometer
pearl powder/ chitosan-hyaluronic acid scaffold

WANG Qiu-zi,XU Pu” ,LI Na, CHEN\Ming-wei,ZHANG Wen-bo

Oral implant Department ,Affiliate Haikou Hospital of Xiangya Medical School,Center South University -
Hainan Provincial Stomatology, Center , Haikou 570208 , China

Abstract : To investigate the osteogenesis ability of NPP/C-HA composite scaffold by in vivo experiments. The distal bone de-
fect model ( diameter 7mm, depth 1T0mm), of bilateral rabbit femur was used to observe the repair effect of bone defect by
gross specimen,imaging examination ;molecular biology examination and histological examination. No obvious adverse tissue
reaction was observed in eachegroup. With the increase of observation time, As the observation time increases,the bone defect
area of the experimental group gradually becomes smaller, The BALP content of the experimental group at 4 weeks,6 weeks,
and 8 weeks exist statistically significant compared with other groups;in the experimental group,more new bone appeared at
the edge of the'defect area;but there was no significant difference in bone maturity. The results showed that NPP/C-HA scaf-
fold has good-biocompatibility and positive osteogenic effect,which provides an experimental and theoretical basis for further
study”of the application of NPP/C-HA in bone tissue engineering.

Key words : nanometer pearl powder;chitosan ; hyaluronic acid;scaffold ;bone defect

P RS i PR B DL B SR, 25 ik i Rk
F B RE ST T R, W75 2+ e 2h 4 21
FHE . BB B B I — D IR IR, S 2 A
SEE B R YR S 8], ELAE 52 2% 9 i PR 17 0
TRCRARTAE TR R S AR A I R
W IIAEAEBI A TR, st 18 2 2

Wk H#1.2018-09-11 157 H1.2019-02-18
HETH A AV AT H (ZDYF2016018)
* W {EVEH Tel :86-898-66189640 ; E-mail ; hnxupu@ 163. com

FHATBRF R

BEE LIRS R R, H AT AR TR I
(A=) SRR A AR A W) 1 A REA R b . BB
FHE R TR RE, 76 2000 4F7 ELE R 25 14
fEHT, BA B 25 AN, MR B E s T
Peteit DR AR A5 SNl P IR A4 7 i #5302 A
Ao BERNERICHLY) SRS A AR B LA R RS
I REER AR BUR Y 5], HES ST LA A2
NARZARICAT BIBR RS , W LA 2 108 SN



Vol. 31

FRTE QUK BN 7 R M-8 D B S 2R 2 e

L3 R B SE R AT 697

P HLEE 5 T B R 5 A )2 (0], T B RR IR 1 4
HAE BRI

B T BT S SRR B R MO 25
KT REIRE AL, A HL-TCHLE A AR 2 FELES 1
EHBA RAFR SR ReS | R, 7R P Ah S 36 4
BRE R BA R AR SE R SR TR )
MEHATE TR FLBRRARE M AR 18 2 25 1)
SR, FLIG R h 4R 8, R BOR R R 2k
FEHURI S AL — A5 B NPP/C-HA
WU IR S AR REAR T , AT A B A S rp A
A ) SCBREEOR TR M S 56 2% B S AR AT 4 a8 /N BT
ST A R B AL o AR SC LA g R A R
Tof NPP/C-HA 54 4R TR N A2 BB R
1 #M#E5F*
1.1 #EAEK

PAZENE K R B i HUBRBR B v AR AR 4 ok 2 22
BRM (1) 3t 120 Hifise . 7205 (dwi% ) FiliFs
BRI (1wi% ) 53 50T 1% W EETR , THEFEL L
2 000 rpm Pk 5 43, FIREE 24 /NI KSR bE
FI B AR TR 4, FELL 2 000 rpm $EHE 5 4040, SRIG
IMAGKE BBy (10Wt% ) , L1 2 000 rpm f-4iE4: S
OYEPBEFET 96 FLAUH , BT 20 CHA 24 AR,
YO URT I 48 /N, BRUHS 45 0 1 A SR (SR L
k% :7 mm x 10 mm [FFEK) , 25 Co-60y 4 75 fi B F-
20 CUKAHEBRAT S

B 1 REBHRHAMERE

Fig. 1 Secanning electron microscopy of nanometer pearl powder
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Fig.2  Comparison of CBCT 4,8, and 12-weeks after surgery with after modeling
0 AL 25 AN HRZH , B C-HA 20, C.NPP 41 ;D . NPP/C-HA 41 , | KE&ERE,2 HARGH 4 8,3 AREH 8 4,
4 SRS E V2H 85 Sk S Bl DX
Note ; A ; blank control group,B:C-HA group,C:NPP group,D:NPP/C-HA group,1 is after modeling,2 is the

4th week after surgery,3 is the 8th week after surgery,4 is the 12th week after surgery,the arrow indicates position is defect area.
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Fig. 3 Comparison of 3D reconstruction in different time
TE: A28 AR IRAL, B: C-HA 41, C:NPP 41, D:NPP/C-HA 41,1 Wy ARJEH 4 1,2 WARGES 8 H,3 WAREH 12 A,
Note ; A ; blank control group,B:C-HA group,C:NPP group,D:NPP/C-HA group,1 is the

4th week after surgery,2 is the 8th week after surgery,3 is the 12th week after surgery.
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Table 1  Results of Lane-sandhu X-ray analysis at different time points in éach group (; *s)

415 58 4 124 it Efif P

Group 8 weeks 12 weeks Total F-value P-value
A 2 Group A 3.67+1.21 5.00 +£0.89 4.33£1.23 4.706 0.055
B 4 Group B 4.17 £0.75 5.33£0.82 4.75 +£0.97 6.622 0.028 "
C 4 Group C 4.50 £0.84 6.83 £0.41 5.67 £1.37 37.692 0.000 " *
D 4 Group D 5.83 £0.41 8.67 + 1403 7.25 £1.66 39.054 0.000 " *

41t Total 4.54+1.14 6.46 £1.67 5.50+1.71 21.592 0.000 * *

F {f F-value 7.107 24.918 11.338
P {f P-value 0.002 " * 0.000 " * 0.000 " *

TE: A% FIXT R4, B C-HA 41, C:NPP 41 ,D:NPP/C-HA' 2, *P <'0.05," ' P < 0.01,
Note: A :blank control group,B:C-HA group, C:NPP group,D:NPP/C-HA group, “P < 0.05," P < 0.0l.
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Fig. 4 Pairwise comparisons of Lane-sandhu X-ray analysis
results at different time points in each group
TEA S A R4, B C-HA 4{,C.NPP 4{,D.NPP/C-HA 4,
*HP<0.05," " P<0.01,
Note: A : blank control group, B: C-HA group, C:NPP group,
D:NPP/C-HA group, * P <0.05,* * P<0.01).
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Fig.5 Changes of BALP levels in serum at different time
points in each groups
AL SN IR, B: C-HA 41, C:NPP 41,D:NPP/C-HA 4,
Note:: A :blank control group , B:C-HA group,
C:NPP group,D:NPP/C-HA group.
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Table 2 Bone alkaline phosphatase levels in serum at different time points in each groups (; *s)

20531 A2 B4 CH D#H F{d P1A
Group Group A Group B Group C Group D F-value P-value
oW 0.116 £0.054 0.116 +0.056 0.114 £0.069 0.115 £0.059 0.004 1.000
2W 0.148 £0.056 0.148 £0.048 0.149 +0.043 0.150 +0.055 0.004 1.000
4w 0.293 £0.039 0.315 £0.033 0.356 £0.036 0.425 +0.049 19.250 0. 000 *
6W 0.453 £0.073 0.518 £0.032 0.535 £0.036 0.609 =0.035 11.122 0.000 " *
8W 0.437 +0.031 0.491 +0. 041 0.498 +0. 051 0.528 +0.032 5.483 0.006 " ¥
10W 0.338 £0.030 0.348 £0.030 0.373 £0.014 0.397 £0.026 31237 0.082
12W 0.204 £0.047 0.222 £0.027 0.203 £0.014 0.217 £0.027 0.277 0.841

TE: A28 FIXTIRZE, B C-HA 41, C:NPP 41 ,D:NPP/C-HA #, * P < 0.05;* “P < 0.01,
Note: A :blank control group,B:C-HA group, C:NPP group,D:NPP/C-HA group, “P < 0.05," * P <.0.0l.
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Fig. 6  Pairwise comparisons of bone alkaline phosphatase
levels in" serum at different time points in each
groups

FEGA 25 X HRAL, B C-HA 41, C:NPP 41,D:NPP/C-HA 41,
*RP<0.05," S P<0.01,
Note:: A blank control group , B:C-HA group, C: NPP group,

D:NPP/C-HA group, “P <0.05," *P <0.01.

2.4 HAFJPRER
2.4.1 HE #¢&

B 7, AR5 4 8, &40 IR AMERIE, A 4
S DX % BT AR £ 2R 2 21, S e o0 X R AT 4
HATG N, B 2 WA E LT A2 AR RHE B, A 20
T ICHLIN S5 R (1) A B o, C 20 R i i 2 B
W A 3 A T AR AR Y], DA g X i 2 30% 1Y

Y H UG R AREARTE Rl G, 25 2 1) 08T AR 25
J5, B ZH 7 A= B ] BT UL s 4

ARTGEH 8 T, B AR W AR VEAIMLIZ I , A 2H 21 4
B /D B AE Sy o, B 2H 350%% 1Y) 21 4 41 21 1) D
A BT, NI T YR A0, S L UL R R A
C 2 A I 28 Joi 18] DL A LA, D 2H fefi X 21
2] [R) R DL A 2B o, ) PR AL i A e, ELAE AR
BHAA BRRIE B BUE .

ARIFH 12 J6, A HEBUR £ 4B A 28 5, (2
SRS X b DCATI AR , B ZH ALK 58 2 fie
REAT BRI rpC BB R B BT A2 4H 2L /0, C i
A BEMELL ST B, RS A ) 2 B o Sl T L
B, AR IV AFEAE , D ZH 2R 4 ph it X 2 [l 4l
AMBIFEAT  MOBRE W B 25 BT RAR, K&
A S B T S L DL R A L R AR I A
2.4.2 Masson &,

K8, AR5 4 Ji, A B X Sk 5 44
SELL A ], ST B X R Gy, B 2H L/ i
AT AR B T, oAt 22 21 5 AH TR Y E F B 4 4L, C
ZH R DL IR BT AR 2R R B, D 2H DL B S R £
YR,

ARIGH5 8, A 20 Sl X 30 ¢ DL A 7 AU i) g gL 2
BT, B AU AR B G2 o VL gy B R ] B
ROHT A A LUR, C AR KB R EA —E
PTG, ST Bl X — A 28 B o & e 2 B A, o
TE R T PRAT Y, D 41 W Y i 281 T 5 AT 1R
WA, N B R B A0, LR 1 26 oA 21
e,

AJE S 12 Jal 25 AR N 4 O e BB AR e

am

%



Vol. 31 701

B7 REREMEREEH HE FETEEE(x100,x200)

Fig. 7 Comparison of HE staining at different time after surgery in each group (x100,x200)
A ZS FIXTRE4E, B C-HA 44, C:NPP 44, D:NPP/C-HA £ ,abed g JRil il R B, 35 3k -4
B E A F WL e 2R NB i A B2, 1 RS AR 4 JA,2 IARJE 4 8 Jil,3 WA R4S 12 .

Note : A : blank control group,B:C-HA group,C:NPP group,D:NPP/C-HA group,

a.b.c and d is partial enlarged drawing,B is bone tissue,F is fibrous tissue,NB is new bone tissue.
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Fig. 8 Comparison of Masson staining at different time after surgery in each group (x100,x200)
TE: A A HXTIRAL, B: C-HA 41, C:NPP 41, D:NPP/C-HA 41, abed S JRFB IO IEL, 53k Sy W A0,
B E A F WL e 2R NB i A B2, 1 RS AR 4 JA,2 IARJE 4 8 Jil,3 WA R4S 12 .
Note; A ; blank control group,B:C-HA group,C:NPP group,D:NPP/C-HA group,a.b c and

d is partial enlarged drawing,B is bone tissue,F is fibrous tissue,NB is new bone tissue.
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