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Bone Regeneration Effects of Copper Oxide on Fibular Fracture in Rabbits
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Abstract : The bone regeneration effects of copper oxide on experimentally induced fibular fracture were examined in
36 New Zealand white male rabbits. They were divided into two groups: non-treated group (control group) and copper
oxide treated group (treatment group). A fibular fracture was created by an osteotomy in the middle of the fibula and
62.5 mg/kg of copper oxide was orally administrated during 7 days after operation in the treatment group. Radiological
findings, histopathological examinations and hematoserological findings were observed to evaluate the bone regeneration
effects of copper oxide on fibula fracture during 9 weeks. In radiological findings, the area of bone regeneration at the
fracture site of the treatment group was significantly wider from 3 weeks to 6 weeks after administration of copper
oxide than those of the control group (p <0.05). In histopathological examinations, fracture healing in treatment group
was faster than in control group. Also, histopathological responses of thick bony trabeculae and new bone marrow
formation were shown in the treatment group, whereas many fibrous tissues and cartilages were mainly observed in
the control group. No specific effects of copper oxide on the body was found in hematological and serological test during
experimental period. These results showed that the copper oxide had a potential therapeutic application in the treatment

of fracture and bone trauma.
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Fig 2. Radiogaphic healing of fractured fibula. Representative anterior-posterior radiographs of fibula following osteotomy in control
(C-) and copper oxide treatment groups (T-). The fibula of treatment group shows a larger, more radiopaque callus than those of
control group at the same time point. At 9 weeks, the defect in the callus of the fibula of treatment group is barely perceptible.
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Table 1. Histopathological grades of bone healing after copper
oxide treatment in rabbits with fibular fracture

. Grade
Weeks  Animal No.
Control group Treatment group
1 I II
2 it 41
3 I 1II
3 4 II I
5 I 1T
6 - I
7 - 1II
8 1T VI
9 11 v
10 1I v
6 11 il v
12 v v
13 1 VI
14 II VI
15 v VI
16 11 v
9 17 \Y VI
18 v v
19 II VI

Grade I: The inflammation stage to start forming cartilage and to
enter the osteoclast cell after fracture.

Grade II: The soft callus stage that the fracture line was filled by
cartilaginous tissue and to start bone regeneration with osteoblast
cell.

Grade I1I: Mixed stage of grade II and grade IV.

Grade I'V: The hard callus stage that the fracture line was united by
bony tissues and cartilaginous tissues was changed to the fibrous
bone and immature bone.

Grade V: Mixed stage of grade IV and grade VI.

Grade VI: Remodelling stage that excessive callus was resorbed by
osteoclast cell and bone marrows was newly formed.
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sk ANAZE 257 40%), VIEAS] ek A7 35%(60%)
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Fig 3. Representative histopathological appearance of fibula
fracture following osteotomy in control (C-) and copper oxide
treatment groups (T-). Arrows indicates the fracture line, the
C represents the cartilage, the F explains the fibrous tissue, the
NB indicates new bone, and the BM represents bone marrow.
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Fig 4. Hematological changes after administration of copper
oxide in rabbits with fibula fracture. Graphs are shown for-
control (open circle) and treatment (closed triangle) groups
(meant S.E.).
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Fig 5. Serum biochemical changes after administration of copper oxide in rabbits with fibula fracture(meant S.E.). Graphs are
shown for control (open circle) and treatment (closed triangle) groups.
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