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Abstract

EXPRESSION OF PROLIFERATING CELL NUCLEAR ANTIGEN AND TYPE | COLLAGEN

IN THE ELONGATED BONE
IN THE MANDIBLE OF ADULT MONGREL DOGS

Sun-Mo Lim, Byoung-Keun Ahn, Young-Ju Park, Hee-Geon Park, Jun-Woo Park,

Gun-Joo Rhee, Yong-Chan Lee, Byoung-Ouck Cho

Department of Oral & Maxillofacial Surgery, College of Medicine, Hallym University

The purpose of this experiment was to examine the histological changes and the pattern of expression of proliferating cell nuclear
antigen(PCNA) and type | collagen in the elongated bone affected by osteodistraction of the mandibular body in an adult canine model.

Seven adult male mongrel dogs weighing over 20kg were used for this experiment. The author excluded 3 animals because they died
before the planned time of sacrifice. The custom-made linear extraoral device and 4 bicortical fixation screws 2.3mm in diameter,
50mm in total length, 15mm in screw length were used in each animal. The distal part of the distractor produced a 0.75mm gap
between proximal and distal bony segments every 360°turn of the rotation rod of the device. The mandibular body of the right side
from each animal was experimental side and the left side was left intact and served as control. At the experimental side, the mandibu-
lar body was osteotomized. After 5-day latency period, the segments were distracted with a rate of 1.1mm/day and a rhythm of
two/day for ensuing 7 days. The animals were sacrificed at the 4th. 17th, and 32th day after the end of the distraction. The bony speci-
mens were decalcified, embedded in paraffin, sectioned 5un thick and stained with Masson trichrome and examined under the light
microscope. The immunohistochemical examinations using anti-PCNA antibody and anti-type-I collagen antibody were performed to

examine the pattern of the expression of PCNA and type | collagen, respectively, .
Results :

1. The mean increment of the distance between the proximal and distal screw-holding parts of the distractor was 6.8mm. The average
elongation of the mandible in the expermental side was 5.3mm. The loss of elongation was 1.5mm in average.
2. New bone was already observed at the 4th. day after the end of distraction. But, bony union was not completed in the distraction

gap at the 32th. day after the end of distraction by radiographic and microscopic examinations.

3. The expression rate of PCNA positive cells in the distraction gap had a tendency of decrease from 35.1-68.8% initially, to 49.1%,
and finally to 17.6-27.2%. But at the final period, the tissue of the elongated gap still had the ability of cell proliferation. On the
other hand, the expression of PCNA positive cells in the control side were negligible through the experimental period.

4. PCNA positive cells were observed primarily both at the central fibrous zone and at the region of just adjacent to CFZ which initiat-

ed new bone formation.

5. The expression pattern of the type | collagen was not zone-specific. They were observed diffusely throughout the elongation gap.
6. The predominant mechanism of new bone formation in the distraction gap was intramembranous. But, some of the regenerated

bone was formed by endochondral ossification.

Key word : Osteodistraction, PCNA(proliferating cell nuclear antigen), Collagen
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Table 1. The amount of cartilage in the distraction gap

T AATHFig. 8). |7 PCNA 2
1

17 32
30 15 25
1= 26

10

4
10

1

)

Number of Animals
* Total area of cartilage / Total area of elongated gap.

loosening of the device in one of two animals.

loosening of the device.
** Distraction device was removed at the time of sacrifice because of

Postdistraction Days
Amount of Cartilage

* Distraction device was removed at the time of sacrifice because of
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Table 2. The expression rate of PCNA in the distraction gap®.

32

17

Postdistraction Days
Numbers of Animal

Subperiosteum Endosteum Subperiosteum Endosteum Subperiosteum Endosteum

Region
Expression *

176

272

491

511

68.8

215

Rate of

PCNA(%)
* PCNA positive cells were observed only at central fibrous zone and zones adjacent to central fibrous zone.

** Number of PCNA positive cells / Total number of cells

- No data available

351

430

Table 3. The expression of type 1 collagen in control and distraction gap

CFz

NBF

NBO

OB

Control

Zone

DED

+H+/+++

+/+ +H+/+++ +HH/+++

+/+

++ ++ ++/+++ ++/+++ ++/+++

17

32
The expression rate of the left side of the slash represents that of the region of endosteal bone formation. The expression of the right side represents that

of the region of sub-periosteal bone formation.

DED : Day of the End of Distraction

+/+

+/+

+/+

+/+

+/+

: Original Bone adjacent to the osteotomy line
NBO : Newly formed Bone zone adjacent to the Osteotomy line

OB

NBF : Newly formed Bone zone adjacent to the central Fibrous zone

CFZ : Central Fibrous Zone
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Legends for Figures

Fig. 1. Fifteen days after the end of distraction. The radiolucent distraction gap can be observed. Radiopacity is slightly increased at the regions
adjacent to the osteotomy line.

Fig. 2. Thirty-two days after the end of distraction. Most of the distraction gap is filled with radiopaque image, but central radiolucent line is still
observed.

Fig. 3. Compact cortical bone of control side (Masson trichrome, X100).

Fig. 4. Four days after the end of distraction. Central fibrous zone and adjacent zone. Note proliferation of longitudinal fibroblastic cells with blue-
stained collagen fibers(A).(Masson trichrome, X100)

Fig. 5. Seventeen days after the end of distraction. Note collagen fibrils surrounding cartilage island (A) and bony trabeculae(O, osteoid).(Masson
trichrome, X100)

Fig. 6. Thirty-two days after the end of distraction. Interface between host bone and newly formed bony trabeculae(A). (Masson trichrome, X40)

Fig. 7. Seventeen days after the end of distraction. Several scattered PCNA posi  tive nuclei in CFZ and its adjacent zone. A lot of plump mes-
enchymal cells and osteoblastic cells lining bony trabeculae express nuclear positivity(A). (ABC for PCNA, X200)

Fig. 8. Thirty-two days after the end of distraction. Some regions still express PCNA positivity(A), especially in subperiosteal region. (ABC for
PCNA, X200)

Fig. 9. Control side. (ABC for type I collagen, X100)

Fig. 10. Four days after the end of distraciton. Diffuse positive reaction on fibroblastic cells and osteoblastic cells covering newly formed bony tra-

beculae(A).(ABC for type | collagen, X100)
Fig. 11. Seventeen days after the end of distraction. Complete absence of reaction on cartilage island(A). (ABC for type | collagen, X100)
Fig. 12. Thirty-two days after the end of distraction. Integration between host bone and newly formed bone(A). (ABC for type | collagen, X100)
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