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Abstract

This project was targeted to explore the character of bioactive materials
(hydroxyapatite Nano gel and hyaluronic acid) on improvement the
healing process of bone xenograft of the reconstructed tibial defects in
dogs.Thirty six adult healthy stray dogs of both sexes were included in
the present study, their weights and ages were (21+0.3kg), (2.1+£0.9
years) respectively. These experimental animals were randomly allocated
into 4 equal groups, nine for each including control, xenograft, hyaluronic
acid and hydroxyapatite Nano gel groups.The induction of bone defect
were carried under general anaethesia and aseptic technique. A(3-5cm)
longitudinal skin incision was done at the proxomedial aspect of the right
tibia to reach it, then in all animals a (2.5x 0.7cm) rectangle bone defect
was induced at the proxomedial aspect of the right tibial bone using
electrical saw.

In control group, the rectangle bone piece was re-implant at the same
induced defect and fixed firmly with cerclage stainless steel wire suture
material then, the muscles and skin were closed with routine methods. In
the xenograft group, the same procedure was done as with control group
except using of (2.4x 0.6cm) deproteinized lamb rib xenograft for
repairing the defect. While for 3" and 4" groups a 1ml of hyaluronic acid
and hydroxyapatite Nano gel were added into xenograft as filling
materials to reinforce the repaired defect.

All experimental animals were inspected daily until the end of 60 days
to record the clinical animal status and health condtion as well as, a
radiological, macroscopical, histopathological, histochemstry,
biochemical and serological investigations on 0,7,14,30,60 days post

surgery were carried on according to the requirement parameters.



The clinical finding indicated no significant signs with mild degree of
lameness during the first few days that became more intence at day 7
post surgery in control and xenograft groups, then the signs subsided
gradually until 60 days post surgery and animal returned to the normal
weight bearing in all groups.

While the biochemical and serological investigations exhibited an
increased in alkaline phosphatase at 7 and 14 days post surgery in all
groups. Highest rates at 7days were recorded in hyaluronic acid and
hydroxyapatite Nano gel groups, then gradually decreased until 60 days
post surgery in both these treatment groups .

On the other hand, the results of serum insulin like growth factor
exhibited an increased levels at 7 days in all groups. On day 14 post
surgery the level of insulin like growth factor gradually decreased in all
groups and subsided in all groups especially in hyaluronic acid after 60
days post surgery.

The results of radiographic investigations indicated that the fastest
healing process was obtained in both hyaluronic acid gel and
hydroxyapatite Nano gel groups that was appeared as good periosteal
reaction with new bone formation around the repaired defect at 60 days
post surgery as compare to the control and xenograft groups that
demonstrated a faint lucent line around the fixed bone segment.

The macroscopical examination for both hyaluronic acid and
hydroxyapatite Nano gel groups showed complete healing process and
best new bone formation with no inflammatory signs that made the bone
appeared healthy especially in hyaluronic acid and hydroxyapatite Nano
gel groups besides, there was mature fibrous connective tissue filling the
space between the implant and edge of the defect at thirty and sixty days

post surgery as compare with control and xenograft groups.



Furthermore, the histopathological examination exhibited mature
compact bone lamellae formation with in the hyaluronic acid group,
where as for the hydroxyapatite group, it showed mature compact bone
formation with formation of haversian canal and numbers of osteocytes at
sixty days post surgery.The histobiochemical finding of this study
exhibited that the group of hydroxyapatite Nano gel was reveled increase
in neutral mucopolysaccharides (NMP) reaction as compared with others
groups.

In nut shell, the application of both hyaluronic acid and hydroxyapatite
Nano gel as a filling bioactive materials were a superior than the control
and xenograft group and had a beneficial effect on biocompatible
properties between the host and xenoimplant that improved bone healing

process in dogs.
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