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Abstract

Aim: To evaluate the effectiveness of Solcoseryl on bone regeneration in rabbit calvarial bony defect through
histological examination and histomorphometric analysis.

Materials and Methods: Twenty New Zealand rabbits were divided into 4 groups. Two cavities drdled in

the calvarial bone of each rabbit. Defects were left empty in group A as a control group or filled with either
Solcoseryl in group B, DM Bone in group C or (Solcoseryl & DM Bone) mixture in group D. Rabbits were
sacrificed on day 14; the dets were removed and prepared for histological and histomorphometric analysis.
The area percent of newly formed bone was estimated. Comparison of the results of all groups were statistically
analyzed by ANOVA and Po#ioc tests.

Results: Histological evalation revealed presence of granulation tissues in control group while woven bone
formation was evident in all experimental groups with evident osteoid tissue in group C & D.
Histomorphometric analysis revealed that the quantity of newly formed bone wgre#itest in mixture group.

The greatest area percent of uncalcified bone was recorded in control.

Conclusion: Combination of Solcoseryl and DM Bone has a synergistic effect on bone formation quantitatively
and qualitatively.
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Introduction: malformations. The goals of osseous replacement
Alveolar ridge defects are developed as a are contoursmaintenancegdead spacelimination
result of surgery, traumanfiection or congenital and reducing postoperative infection; and thus
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enhance bony and soft tissue healifiumar et reversibly damaged cells to their normal state.
al., 2013) (Eissa et al., 2013; Hartung et al., 1991)

Bone grafting is the processf bone The study of healing capacity of surgically
transfermg from a donorto recipientsites (Joshi produced cranial defects in rabbits with different

et al.,, 2010) Autogeneous bone is the gold healing periods ereshown that the healing period
standard and the most preferred because there is of 2 and 4 weeks could be recommended f
less risk of graft rejection as the graft is originated evaluating the early phase of the bone healing.
from t he pati ent Njs of bo dSohn et dD,i2818)dhe hypathase ®f the current

autologous grafts is that additional surgical ssite study was that the use of Solcoseryl would enhance
required, often resulting donor site morbidity and  the process of bone formation in New Zealand
limited availability (Kumar et al., 2013; Nandi et rabbits.

al., 2010) This encouraged the introductida a

variety of bone substitutes to aid in bone grafting. Materials and methods:
This included allografts, xenografésd alloplasts Materials:

(Nkenke and Stelzle, 2009)

SOLCOSERYL® Paste  (Legacy
Alloplastic grafts are synthetic bone graft ~ Pharmaceuticals Co., Switzerland) contains
which can be created from ceramics such as proteinf r e e di alysate of cal ve
calcium phosphates (e.g. Hydroxyapatite and chemically and biologically standardized.
tricalcium phosphate), bioglass, and calcium

sulphate. The combination of hydroxyapatite with DM Bone® (META-BIOMED Co., LTD.,
tricalcium phosphate used to give the advantage of Korea) is a fully syntheticbiocompatible and

both osteoconduction and m!bablllty (Kumar et bioactive bone grafting material which is

al., 2013) This combinatiorwith a percentage of resorbable and able to be replaced by new bone. It
(60% HA/40% TCP provides a good consists of TEM% HA, 40% b

microenvironment for bone imgwth with its
interconnected porous structur@Balcik et al.,

Experimental and control groups:
2007)

) i . ) Twenty adult New Zealand rabbits

. Bone is a highly vascularized tissue and 555 oximately 6 months old were obtained from
angiogenesis is crucial for bone regeneratio  {he Animal House, Faculty of Medicine, Cairo
Neovascularization ~ helps to  support the  ypjyersity. The experiment was conducted
mesenchymal stem cells and osteoblasts necessary according to the recommendations of the Ethics
for bone repair. Several studies have shown that o mmi t t e e on ani mal s expe
osteogenesis is preceded by angiogenesis in a bone Faculty of Dentistry, Cairo University. Two
fracture model. Thus, controlled delivery of both  .o\ities were drilled in the calvatibone of each
angiogenic andosteogenic growth factors can  rappit. Animals were divided randomly into 4

promote bone healingPatel et al., 2008) groups; 5 rabbits with 10 defects in each group.

(Table 1)
Solcoseryl is a deproteinated hydrolysate
of blood extract from calves. It siulates cell Table (1): Number of Groups, Rabbits and Defect
proliferation and collagen formation. It is also
widely used in medical practice, primarily for “Groyps No.of  No. of
stimulation of regeneration processes in {msn Rabbits Defects
therapy of the skin(Magakian et al., 2009) Group A: negative control 5 10
Solcoseryl stimulates ATP synthesis and promotes™Group B:Solcoseryl 5 10
angiogensis. It has growth factdike activity and Group C: DM Bone (SH A /-TiCP) 5 10
cytoprotective effects that accelerate returning of “Group D: (Solcoseryl & DM Bone) 5 10
mixture
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Surgical procedure:

Rabbits were anaesthetized
intramuscular injection of Ketamifgylazine,then
local anesthetic solutionasinjected

by

Two separatedectangular 10x5 mm full
thickneses cranial defects were made in the
parietal bones using fisher stainless steel bur on a
low-speed electric handpiecéWWong & Rabie,
2007; Wong & Rabie, 2010; Wong & Rabie,
2003)

Initially, the outlines of the defgs were
made by making holes of full thickness at the
parietal bones using a stainless steel ruler as a
guide. Then the holes were connected to complete
the outline of the defect. During bone cutting,
irrigation with copious amount of sterile saline was
used to eliminate thermal damage of the tissues.
The central bone segment was then carefully
dissected off the dura and removed. The defects
were packed with the study materials or left empty
according to the group in which the rabbit
belonged(Fig. 1)

Pog-operative care:

Periosteum approximation was performed
and sutured with interrupted 4/0 Vicryl absorbable
suture then the skin was sutured with interrupted
3/0 black silk sutures. Postoperatively the rabbits
were given .M injection of Cefotaxime aan
antibiotic and Diclofenac sodium as analgesic once
daily for 3 days.

The rabbits were sacrificed 2 weeks after
surgery and the defects with the surrounding tissue
were removed for histological preparation.

Sample analysis:

|- Histological examination:

Immediately after sacrifice of the
experimental animals, the parietal bones were

removed and fixed in 10% neutral buffered
formalin for 48 hours, then washed and soaked in
EDTA for decalcification for 4 weeks. Following
decalcifications, the specimens welehydrated in
ascending grades of alcohol, cleared in xylol and
then embedded in paraffin blocks. Paraffin cross
sections of 5¢g thickness
clean glass slides, then stained with Hematoxylin
and Eosin (H&E) stain, for histopathologica
examination and histomorphometric analysis under
a light microscope. Moreover, the slides were
stained histochemically by Masson trichrome stain
to detect bone trabeculae and collagen fibers
formation.

The plane of sectionwas parallel to the
parietal lmne and the number of sections was 4
from each defect (8 from each rabbit); 2 sections
were stained by H&E stain and another 2 sections
were stained by Masson trichrome stain.

Il - Histomorphometric analysis:

The area percent of the newly formed
bone in the region of bone repair previously
identified in the histopathological observation for
each specimen, was measured. The stained sections
were assessed by ordinary light microscope and
image analyzer computer system using the
software Leica Application Swt version 3.7.0
[build: 681]

Statistical analysis:

The data obtained from computer image
analysis were tabulated and statistically analyzed.
Analysis of variance (ANOVA) test was used for
statistical analysis of the difference between
groups and betweenffiirent regions within each
group. Tukeyds post hoc
ANOVA test revealed significant difference. P
value O 0.05 was consi
andpval ue O 0.01 was.
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Fig.1: A  photograph
showing: a) Surgical site
disinfection, b) Injection of
local anaesthesia, c) Mid
sagittal incision, d) creatior
of two rectangular 10xE
mm full-thickness cranial
defects, e) Group A
Defects without grafting
material, f) Group B:
Filling defects with
Solcoseryl paste, g) Grou
C: Filling defects with DM
Bone granules, h) Group C
Filling defects with
(Solcoseryl and DM Bone
mixture, i) Suturing of
@ periosteum and j) Suturing
¢ of skin.
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Fig.2: A photomicrograph ofGroup A
showing dense fibrous collagen bundle
few and small pieces of woven boi
surrounded by welarranged osteoblast
(black arrows) many blood vessel:
engorged by red blood cellfgreen
arrows) few scattered osteoclastblue
arrows) and thick granulation tissue
(H&E Mag. x200).

Fig.3: A photomicrographof Group
A showing immature collagen fibers
(green color) intermingled with
mature collagen fiber (red color)

granulation tissues at the centertwi
blood vessels engorged by readd

cells areas of woven bone

unmineralized (green region) ar
mineralized (red region)(Masson

trichrome Mag. x200)

Fig.4: A photomicrograph ofGroup B
showing: osteoid bone intermingled
osteoblast (black arows), reversal lines
(orange arrowspnd granulation tissue
(H&E. Mag. x100).



El-Sayyadet al

Fig.5: A photomicrograph of Groug
B showing: arrangement of collage
fibers into dense bundles (re
arrows), areas of unmineralize
woven bone, palisaded osteobla:
secreted thin layer of osteoid tissi
(black arrows) and osteoclas
(yellow arrows). (Masson
tri chrome Mag. x200).

Fig.6: A photomicrograplof Group
C showing: large amount o
granulation tissue in the center
defect with formation of wover
bone. Note reversal lise (black
arrows)andmany blood vessels (re:
arrows) (H&E . Mag. x200).

Fig.7: A photomicrograph ofsroup
C showing formation of
mineralizel woven bone with many
osteoclast at the periphery (yellow
arrows) and arranged granulatic
tissue in  between. (Masson
trichrome Mag. x200.



