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BONE HEALING CAPACITY IN THE FRACTURE OF RABBIT MANDIBULAR BONE

USING LOW-LEVEL LASER

Yong-Hyeon Bae , Se-Jin Han , Kyung-Wook Kim

Department of Oral and Maxillofacial surgery, College of Dentistry, Dankook University

The concept of biostimulation of wounds by low-level laser therapy (LLLT) is attracting considerable attention. Although its effect on whole tissues
has been studied quite extensively, the biological and cellular mechanisms underlying LLLT have not been clarified. In an experimental radius frac-
ture in rabbits, Tang and Chai reported that LLLT enhanced the activity of red blood cells, macrophages, fibroblasts, chondrocytes, and osteoclasts

within the fracture area.

The purpose of the present study was to evaluate the effect of LLLT with a GaAlAs diode laser device on bone healing in rabbit mandibular frac-

tures.

We use 12 rabbits for this study. All rabbits were fractured mandible angle area using saw in anesthetic condition. In control group(n=6), none treat-
ment was performed at fracture site. In experimental group(n=6), LLLT with a GaAlAs diode |aser was radiated at fracture site daily for 7 days.

All rabbits were sacrificed at 6 weeks later from performed fracture day.

We studied the immunohistochemical staining of CD34 and Vimentin and the histochemical analysis for calcium and phosphorus content.

Theresultswere asfollows.

1. In the histological and immunohistological staining, after 6week, fibroblasts, osteogenic cells and collgen fibers were observed more in experi-

mental group than in control group.

2. Inthe histochemica analysis, the amount of calcium and phosphorus contents of the experimental group were more than the control group.

From the results obtained, we suggest that the bone healing is stimulated by low-level laser irradiation in bone fractures.
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Table 1. Specifications Of Antibody For Immunohisto-
chemical Staining

Antibody Dilution Manufacturer
Monoclona anti-CD34 Ab 0.736111111  Abcam Co, USA
Monoclona anti-Vimentin Ab ~ 0.736111111  Abcam Co, USA
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Fig. 1. Mandible Of Control Group After Bweeks:
Bone healing can be observed.

Fig. 3. MT Staining Of Control Group (x200):
Some of new fibroblast & osteogenic cell for
bone healing can be observed.

Fig. 5. Immunohistochemical Staining For
CD34 Of Control Group (x200): Some of
capillarization can be observed.
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ZohtH 35 Fol #EE Ak (Fig ).

Fig. 2. Mandible Of Experimental Group After
6weeks : Bone healing can be observed.

Fig. 4. MT Staining Of Experimental Group (x200):
Plenty of fibroblast & osteogenic cell for bone
healing can be observed.

Fig. 6. Immunohistochemical Staining For
CD34 Of Experimental Group (x200): Plenty
of capillarization can be observed.



=
ot
ot
o,
£
)
2
>

=
[
1o
et
ik
o
o\
1>
o

}
=

na|

| _Tp_iél-

V.

Op

g o] A o] WAt YR 7} 2 Z ol o3l 42 o 33}5HA
(photochemical) A} % 2F4-, 34 4 (photothermal) 4} & 24,
2o} 8} 2 (photomechanocal) A} 5 2+&-, 344 7] & (photoele-
crical) 4= 2§ 5 Ul 7HA 7124 Gz oy wkgo]
dojd & Ak ol F gk vl 71A] FEj o A& A

Table 2. Data Of Histochemical Analysis

Control group(n=6) Experimenta group(n=6)
Clacium 137.1+21.10mg/g tissue*  185.9+ 37.34mg/q tissue*
Phosphorus  105.2+11.23mg/g tissue*  124.8+ 17.56mg/g tissue*
*Mann-Whitney U Test, P<0.05

Fig. 7. Immunohistochemical Staining For Vimentin Of
Control Group (x400): Little of proliferation, migration &
differentiation of mesenchymal cell can be observed.

Fig. 8. Immunohistochemical Stainings For Vimentin Of
Experimental Group (x400): Plenty of proliferation, migra-
tion & differentiation of mesenchymal cell can be observed.
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