| original article

uq SIIZ 9 ojola 20N

bovine collagen matrix2 2% 11}

] y O »y O o
'PEetn oftehel HX|HH x|t
*HMNE W X|otehet RiZotet WA RIFAE T Aa

Effect of the bovine collagen matrix on bone formation in rat calvarial

and mandibular defects
Jeong-Ho Yun?, Jee-Hee Jung?, Jin-Woo Kim2, Chang-Sung Kim2, Seong-Ho Choi2, Kyoo-Sung Cho?

1 Department of Dentistry, College of Medicine, Kwandong University, Myongji Hospital
2 Department of Periodontology, Research Institute for Periodontal Regeneration, College of Dentistry, Yonsei University

I Abstract

Bovine collagen matrix used in this study consists of a porous collagen matrix of bovine origin(spongiosa) and has been
evaluated as potential candidates for bone regenerative therapy. It has been used in the oral cavity under a variety of indica-
tions. This study was performed to evaluate the bone formation effect of the bovine collagen matrix in rat calvarial and
mandibular defects. Critical-sized eight-mm calvarial defects and five-mm mandibular defects were created in 60 male
Sprague-Dawley rats using trephine bur. The animals were divided into 4 groups. Each group received one of the following:
Control(Sham-surgery), and experimental(bovine collagen matrix) for calvarial defect and mandibular defects. In the
mandibular defect model, both sides of the mandible were used for the experiment. Defects were evaluated by histologic
and histometric parameters following 2- and 8-week healing intervals (10 animal/group/healing interval). Overall results
were uneventful without any defect exposure or inflammation. The amount of new bone formation and bone maturity
increased with the increase in healing period at each group. On histologic observation, a large amount of newly formed bone
was observed in the experimental group. Moreover, bovine collagen matrix was observed at 2 weeks, but by 8 weeks, the
bovine collagen matrix appeared to be completely absorbed. Histometric analysis revealed that the amount of new bone was
significantly greater in the collagen matrix treated sites than in the control at 8 weeks in calvarial defects (P<0.05). Within
the limits of the study, these results suggest that the use of the bovine collagen matrix on the calvarial and mandibular
defects in rats has a beneficial effect on the regeneration of bone tissue.
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Fig. 1. Disc—shaped bovine collagen matrix used in this
study.
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Fig. 2. The calvarial defect was produced to measure 8
mm in diameter with a trephine bur,

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat cal-
varial and mandibular defects. Implantology 2010
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Fig. 3. (A) Schematic diagram of the 5mm in diameter, full-thickness, circular defect in the rat mandible,
(B) X-ray appearance of a rat mandible postoperatively at 2 weeks, before sacrifice. Control mandible (without bovine

collagen matrix).
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Fig. 4. Representative photomicrographs of calvarial
defects receiving the sham—surgery control at 2 weeks
(A) 8 weeks (B). Thin, fiorous connective tissues may be
observed between the defect margins (A=defect margin;
H&E stain; original magnification X16).

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat cal-
varial and mandibular defects. Implantology 2010
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Fig. 5. Representative photomicrographs of mandibular
defects receiving the sham—surgery control at 2 weeks
(A) 8 weeks (B). Thick, fiorous connective tissues and
muscle fibers may be observed between the defect
margins, New bone formation was observed adjacent to
the margins of the defect. At 8 weeks, more muscle fiber
invagination was observed (A=defect margin; NB=new
bone; CT=connective tissue; MF=muscle fiber; H&E stain;
original magnification x20).

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat cal-
varial and mandibular defects. Implantology 2010
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Fig. 6. Representative photomicrograph of calvarial
defects receiving the bovine collagen matrix at 2 weeks
(B: boxed area in A). New bone formation was
observed between and besides the margins of the
defect, Some degraded collagen fragments were
observed around the newly formed bone (A=defect
margin; *=collagen fragments; NB=new bone; H&E stain;
original magnification: A X16 and B X100 ).

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat cal-
varial and mandibular defects. Implantology 2010
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biomaterial appears to be already absorbed at 2 weeks

S

Fig. 7. Representative photomicrographs of mandibular defects receiving the bovine collagen matrix at 2 weeks (B;
boxed area in A). The histological observation of the defect was similar to sham—surgery control. The collagen matrix

(A=defect margin; NB=new bone; CT=connective tissue;

MF=muscle fiber; H&E stain; original magnification: A X20 and B X100).

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat calvarial and mandibular defects. Implantology 2010
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Fig. 8. Representative photomicrograph of calvarial defects receiving the bovine collagen matrix at 8 weeks (B; boxed
area in A). New bone formation was observed between and besides the margins of the defect, There was observed a
lot of consolidations of lamellar bone. The collagen matrix biomaterial appears completely absorbed (A=defect margin;
NB=new bone; OS=osteon; H&E stain; original magnification: A X16, B X100).

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat calvarial and mandibular defects. Implantology 2010

Flg 9. Representative photommrographs of mandibular defects receiving the bovine collagen matrix at 8 weeks (B;
boxed area in A). The histological observation of the defect was similar to sham—surgery control (A=defect margin;
NB=new bone; CT=connective tissue; MF=muscle fiber; H&E stain; original magnification: A X20 and B X100).

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat calvarial and mandibular defects. Implantology 2010
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Table 1. New Bone Area (group mean =SD, i)

Group
Control group (sham surgery)

Experimental group (bovine collagen matrix)

2 weeks (N)
0.158+0.103 (10)

0.493+0.192* (10)

8 weeks (N)
0.207£0.117 (10)

1.540+0.623*T (10)

* Statistically significant difference compared to sham—surgery control group (P €0.05)
T Statistically significant difference compared to 2 weeks group (P €0.05)

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat calvarial and mandibular defects. Implantology 2010

Table 2. New Bone Area (group mean £SD, mi)

Group
Control group (sham surgery)

Experimental group (bovine collagen matrix)

2 weeks (N)
1.917+1.389 (10)

2.074£1.074 (10)

8 weeks (N)
4.623+2.128* (10)

5.186+2.190* (10)

* Statistically significant difference compared to 2 weeks group (P {0.05)

Jeong-Ho Yun et al: Effect of the bovine collagen matrix on bone formation in rat calvarial and mandibular defects. Implantology 2010
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