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ABSTRACT

ABSTRACT

Introduction: Bone defect healing is a process of reconstruction of the bone
tissue, which commonly go through a multidimensional procedure with an
overlapping timeline.Proteins of the extracellular matrix often have multiple
functions to facilitate complex tasks ranging from signaling to structural
support. Ameloblastin (AMBN) is an enamel matrix protein produced by
ameloblasts.Bone sialoprotein (BSP) is an acidic, non-collagenous glycoprotein
abundantly expressed in mineralized tissues. Although is frequently used as a
marker of osteoblast differentiation.Bone morphogenetic protein 4 (BMP4) is
one of the main local contributing factors in callus formation in the early phase
of fracture healing. The aim of this study was to evaluate the
immunohistochemical expression of BSP and BMP4 as bone formation markers
in experimental and control groups during bone healing and to evaluate the
effect of ameloblastin, bone sialoprotein and their combination on bone healing
by means of histological and histomorphomerical analysis.

Materials and methods: In this study forty-eight albino male rats, weighting
(300-400) gram, aged (6-8) months were used. The animals were subject for a
intra bony defect of about (1.8mm) in medial side of tibia bone. The animals

were divided into following groups:

A . Control group contain 12 rats the bone defect were treated with absorbable

hemostatic sponge.
B . Experimental group include
- Group | contains 12 rats, the bone defect were treated with 30 pl ameloblastin

fixed by absorbable hemostatic sponge .A group

- Group Il contain 12 rats, the bone defect were treated with 30 pl of bone

sialoprotein fixed by absorbable hemostatic sponge. B group

- Group |11 contain 12 rats, the bone defect were treated with combination of 30 pl

( 15 pl ameloblastin and 15 ul bone sialoprotein) fixed by absorbable hemostatic

sponge. AB group
[
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Every single group composed of 12 rats that study in three periods 1, 2 and 4
weeks (4 rats for each period). Histological examination was performed under
light microscope for all bone section stained with Hematoxylin and Eosin with
assessment of histomorphometric analysis include counting of bone cells
(osteoblasts, osteocytes and osteoclasts) and measured trabecular number,
trabecular area and bone marrow area by image J software. Also
immunohistochemical test for the expression of bone sialoprotein and bone
morphological protein4 were performed on bone specimens of the studied

groups.

Results: Histological finding of the present study illustrated that treatment with
ameloblastin and bone sialoprotein induced earlier bone formation,
mineralization and maturation of bone defects in comparison to control.
Histomorphometric analysis for all bone parameters examined in this study,
showed variation in significance among all groups in all durations.
Immunohistochemical finding showed positive expression of bone sialoprotein
by osteoblasts and osteocytes was highly significant but non-significant in
osteoclast between groups at 1week, while positive expression of bone
morphgenic protein4 by osteoblasts, osteocytes and osteoclast was highly
significant between groups at 1 week.

Immunohistochemical findings of bone sialoprotein and bone morphogenic
proteind showed increased positive expression in bone marrow stromal cells,
osteoblasts and osteocytes in combination group than those other groups
especially in 1 week duration.

Conclusion: The study revealed that combined application of ameloblastin and
bone sialoprotein was more effective in enhancement of bone regeneration and
in acceleration of bone healing process. In addition to increase in positive
expression to bone sialoprotein and bone morphogenic protein4 of experimental

group especially in combination group.
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