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Repairing mechanism of mechanical microdamage in the cortical
bone of rats

SONG Guo-Lu', YU Zhi-feng', QIU Shi-jing®, TANG Ting-ting' (1. Shanghai Key Laboratory of
Orthopaedic Implant, Department of Orthopaedic Surgery, Shanghai Ninth People’ s Hospital, Shanghai Jiao-
tong University School of Medicine, Shanghai 200011, China;2. Bone and Mineral Research Laboratory, Henry
Ford Hospital, Detroit 48202 , USA)

Abstract; Objective To study the repairing mechanism of mechanical microdamage around implants in the corti-
cal bone of rats. Methods Thirty rats were divided into the ovariectomy group (OVX) and the sham group. At
three months after the ovariectomy, a hole was drilled in the right tibial diaphysis by a metal pin. The rats were
executed at 1, 2 and 4 weeks, respectively, after the hole drilling. The tetracycline and calcein labeling were per-
formed before the execution. Bone segments containing the hole were stained with the basic fuchsin, embedded
in the methylmethacrylate and cut into sections with thickness of 50 ym. Histomorphometric measurement was
conducted on bone sections using Bioguant image analysis system. Results Bone resporpion cavities related to
the microdamage occurred in both the OVX rats and the sham-operated rats. The bone porosity and the number of
bone resorption cavities were both greater in the OVX rats than that in the sham-operated rats (P<0.05). In addi-
tion, the number of bone resorption cavities significantly increased with time after the surgery ( P<0.05). Conclu-
sions Increased bone porosity and resorption cavities in OVX rats may be related to the crack formation and the
estrogen deficiency, which made the bone remodeling in the cortical bone of OVX rats more active. However, re-
markably increased resorption cavities would reduce the bone strength and increase the risk of bone fracture.

Key words: Mechanical microdamage; Bone remodeling; Cortical bone; Porosity; Cracks; Fracture; Rats
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(a)

(b)

Bl $7E4 A, ZNEXBITERAERREARKE () BRFRAR(D)EAHRE  (FFKERRBERTOURCE L, 10X)
Fig.1 More resorption cavities could be found in the OVX group (a) than in the Sham group (b) at 4th week after the operation (The

arrow indicates the resorption cavity and fluorescence labeling, 10X)

(a)
B2 EMEXRAHILE 4B, EERGEHERTLIRE (2) FEREEREE (b)
Fig.2 Linear microcracks were labeled with fluorescence (a) and connected to the resorption cavity (b) at 4th week after the operation in
the OVX group (The arrow indicates the fluorescence labeling, 10X)
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