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Rabbit tibial defects repaired by nano-gelatin-apatite-minocycline bionic composite

Zhou Jian, Tang Jian, Li Quan-li, Zhang Jian-xiang, Zhou Jian, Dou Xiao-chen

Abstract

BACKGROUND: The bionic nano-composite materials have the similar structure and microenvironment to the autologous bone.
Thus they are promising to be applied in the clinic.

OBJECTIVE: To observe the feasibility of repairing rabbit tibial defects by the new bionic composite of
nano-gelatin-apitate-minocycline

METHODS: Twenty healthy adult New Zealand rabbits were used in this study to establish a 15mmx8mm critical size defect on
rabbit tibial bones. All rabbits were randomly divided into experimental (n=16) and blank control groups (n=4). New materials were
implanted into the segmental bone defects in the experimental group, but no implant was given to the blank control group. X ray
and histological examinations were performed to compare the union of fracture at 2, 4, 8, and 12 weeks postoperatively.
RESULTS AND CONCLUSION: General observations showed that the fractured bone healed at 8 weeks postoperatively in the
experimental group, and the moulding was close to normal at 12 weeks. X ray showed that bony callus gradually increased over
time was went by in the experimental group, the fractures almost healed and the moulding was finished at 12 weeks
postoperatively. No bone defects were repaired and nonunion occurred in the blank control group at 12 weeks postoperatively.
Histological examination indicated that the materials began to be absorbed at 4 weeks postoperatively, reconstractured by new
bone at 8 weeks postoperatively, and completely repaired at 12 weeks postoperatively in the experimental group. There was no
new bone formed in the control group, and the bone defects were filled with the fibrous tissues. The new bionic composite of
nano-gelatin-apitate-minocycline can repair critical size defect effectively.
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Figure 1 Nano-gelatin-apatite-minocycline bionic compos-
ite
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a: 12 wk postoperatively b: Sectional drawing at 12 wk

postoperatively

Figure 2 Gross observation of the growth of implant on
bone defect surface in the blank control group
B2 KA S EON AR R i s 5 A AR 1

T

SRURAR. M TR DA KA, oL, Kz
ARSI O S B S BT, AR A R AR 25
WA DR AL IE N ANFEHORE LA A 5
WK, SRR 5 ] FI AL AT BRAT AR Il
P isr, O, TRAERMN, WLE3Ba. H4MTA
HE&xaems, HekKill, LA, i, 31
110004

P.O. Box 1200, Shenyang cn.zglckf.com



HZY, L WA 1=K 3 1 AR I M FHE R M 17 e i

@27(-5? WWW.CRTER.0rg

WA AW AAE S UM WA NP RF 3R 2 AR R
55 L RSB DB, RN AR IR Al 2 A6
BIAG B B3n, 5 EE AL S, LR
fER N, WLE3b. 8 : FAUINESIE® LR, &
JEJ5 M WA N PR B L 2 BT AR VR, AN R
T 52 5 ) P AL 2R R e, e R L R
MiERG, TCAIE RN, WLE3c. 128 AbAE G EUH
TSI S a s, A LR, WK 3d.

4 s C

a: 2 wk postoperatively; b: 4 wk postoperatively; c: 8 wk
postoperatively; d: 12 wk postoperatively

Figure 3 Gross observation of the growth of implant on
bone defect surface in the experimental group
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a: 2 wk postoperatively

c: 8 wk postoperatively d: 12 wk postoperatively

Figure 4 X ray examination of bone defect in the blank
control group at different time points
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Figure 5 X ray examination of bone defect in the experi-
mental group at different time points
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Figure 6 Hematoxylin-eosin staining shows decalcified
sections in the experimental group at 2 wk after
implantation (NB: new bone; OB: osteoblasts; M:
material)
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Figure 7 Hematoxylin-eosin staining shows decalcified
sections in the experimental group at 4 wk after
implantation (NB: new bone; OC: osteoblasts;
arrow: cartilage island)
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Hematoxylin-eosin staining shows decalcified
sections in the experimental group at 8 wk after
implantation (NB: new bone; C: osteocytes; MC:
marrow cavity; F: fibrous connective tissue)

8 AN R OB 8 JA BTG D) T

b: x400
Figure 8

=EA B, 12N S WRERE R I, SRR, T
W BHE LS, RELYEHI IO RN, W10,

4566

a: x100 b: x400

Hematoxylin-eosin staining shows decalcified
sections in the experimental group at 12 wk after
implantation (NB: new bone; C: osteocytes; MC:
marrow cavity; F: fibrous connective tissue; BV:
blood vessels; arrow: the border of bone defects)
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Figure 9

a: x100
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Figure 10 Hematoxylin-eosin staining shows decalcified
sections in the blank control group at 12 wk after
implantation
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