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Abstract (J. Kor. Oral Maxillofac. Surg. 2007:33:331-339)

AN EXPERIMENTAL STUDY FOR THE DETECTION OF AUTOCRINE GROWTH ACTIVITY IN
THE OSTEOGENIC CELLS AFTER MANDIBULAR DISTRACTION OSTEOGENESIS

June-Ho Byun?, Bong-Wook Park*, Seong-Cheol Park?,
Gyoo-Cheon Kim?, Bong-Soo Park?, Jong-Ryoul Kim?

'Department of Oral & Maxillofacial Surgery, School of Medicine and Institute of Health Sciences,

Gyeongsang National University
‘Department of Oral Anatomy, School of Dentistry, Pusan National University

‘Department of Oral & Maxillofacial Surgery, School of Dentistry, Pusan National University

Background: Distraction osteogenesis (DO) is a useful method for tresting cases demanding the generation of new bone. During DO, the angiogenic
activity is cruciad factor in the new bone formation. The aim of this study was to detect the autocrine growth activity in the cellular components of the dis
tracted bone with observation of the co-expression of vascular endothelia growth factor (VEGF) and its receptors following the mandibular DO.

Materials and methods: Unilateral mandibular distraction (0.5 mm twice per day for 10 days) was performed in six mongrel dogs. Two animals
werekilled at 7, 14, and 28 days after completion of distraction, respectively. Immediately after the animals were killed, the right mandibles were har-
vested en block. Immunohistochemical staining was processed for observation of the VEGF expression, and double immunofluorescent staining was

also processed for detection of the co-expression of osteocalcin and VEGF stwo distinct receptors (VEGFR-1 and VEGFR-2).

Results: At 7 and 14 days after distraction, the expressions of VEGF were significantly increased in the osteogenic cells of the distracted bone. Up
to 28 days after distraction, VEGF was till expressed moderate in the osteoblastic cells of distracted bone. The co-expressions of osteocalcin / VEG-
FR-1 and osteocalcin / VEGFR-2 were observed in the distracted bone at 7 and 14 days after distraction. In the double immunofluorescent staining,

the co-expression’ slevel of osteocalcin/ VEGFR-1 was more than that of osteocalcin/ VEGFR-2.

Conclusion: Taken together, this study suggested that VEGF plays an important role in the osteogenesis, and these osteoblastic cell-derived VEGF
might act as autocrine growth factor during distraction osteogenesis. In the other word, the cellular components, such as osteoblasts and immature
fibroblast-like cellsor mesenchymal cellsin the distracted bone, might have autocrine growth activity during distraction osteogenesis.

Key words: Distraction Osteogenesis, Osteogenic Cell, Vascular Endothelial Growth Facotor Receptors, Autocrine Growth Activity
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Fig. 1. Mandibular distractor positioned via subma-
ndibular approach.
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Fig. 2. VEGF expression in cellular components during osteogenesis (original magnification x100). (A)
VEGF was not expressed in the control specimen except in vascular tissues (arrow). (B) 7 days post-
distraction. Strong VEGF signals were detected in osteoblasts (arrow) lining immature trabecular
bone. At this time, elevated VEGF signals were also detected in osteocytes (arrowhead), fibroblast-
like cells, and in endothelial cells. (C) This increased VEGF expression persisted for 14 days post-
distraction in lining osteoblasts (arrow) and immature fibroblast-like cells (arrowhead). At this time,
VEGF was weakly expressed only in the osteocytes, which were located near osteoblasts. (D) At 28
days post-distraction, positive staining was found in osteoblasts (arrow) lining trabecular bone, but

osteocytes were almost negative.
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Fig. 3. Identification of cells immunoreactive for osteocalcin (OC) and VEGFR-1 (Flt-1). (A) Control specimen (original
magnification x200). There was no positive immunoreactivity for osteocalcin and VEGFR-1. (B) 7 days after distraction
(original magnification x200). Immature fibroblast-like cells (arrow) were immunoreactive for both osteocalcin and Flt-1. (C
& D) 14 days after distraction. In the lower (C, x200) and higher (D, x400) magnifications, the positive double
immunofluorescent expressions were observed in the fibroblast-like cells (arrow). (E & F) 28 days after distraction. In the
lower magnification (E, x200), the definitive positive expression of double staining was not observed, but in the higher
magnification (F, x400) the focal or weak positive double immunofluorescent expression was observed.
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A(OCHID) B (OC+Flk-1) C (OC+FIk-1)

D (Flk-1)

D (OC+Fik-1)

Fig. 4. |dentification of cells immunoreactive for osteocalcin (OC) and VEGFR-2 (FIk-1) (original magnification x200). (A) The
positive double immunofluorescent staining was not observed in the control specimen. (B) 7 days after distraction. The
positive double immunofluorescent staining was observed in the osteogenic cells (arrows). (C) 14 days after distraction. The
positive double staining was maintained until this period. (D) 28 days after distraction. There was no positive
immunoreactivity for osteocalcin and VEGFR-2.
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Table 1. Semi-quantitative analysis of VEGF staining
in cellular components of the distracted bone follow-
ing mandibular distraction osteogenesis
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Table 2. Detection of positive staining of double
immunofluorescent images for osteocalcin/VEGFR-1
and osteocalcin/VEGFR-2 in the distracted bone
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likecdls
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7 days after DO +++ ++ +++
14 days after DO +++ + ++
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