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The study is based on the analysis of experimental results and determination of the bone metabolism
markers by histochemical and biochemical methods performed on animals. The animals were implanted
biovitroceramics PAW-1 in the mandible in the form of spongy matrix composed of fluorhydroxyapatite and
microcrystallized wollastonite in a glass matrix, elaborated by the company PONETI (Romania) and Geistlich
Bio-Oss-Collagen in the form of block (a mixture of granules, 0.25-1mm in size) and 10% fibers of porcine
collagen. Geistlich Bio-Oss Collagen is a natural mineral bone of bovine origin, comparable both chemically
and structurally to the mineralized human bone. It has a spongy consistency that allows simple modeling,
and collagen facilitates the adaptation of the material on the defect site.The biochemical blood analysis
showed an increased activity of bone thermolabile alkaline phosphatase over 30 days, the maximum being
reached over 60 days + 20% (p<<0.05) from the beginning of the experiment. The activity of tartrate-resistant
bone acid phosphatase, on the contrary, decreased veridically by 22% over 60 days after implantation. Over
30 days after the beginning of the experiment under the action of the implanted material, the level of average
molecules (AM) increased by 35% (p <0.05), while nucleotide substances (NS) increased by 51% (p <0.05).
Within 60 days after implantation, the values of these indices showed a decreasing tendency. The fact
mentioned above denotes that their osteoregenerative action increases under the influence of implanted
materials.

Keywords: Thermolabile alkaline phosphatase, tartrate-resistant acid phosphatase, average molecules,

nucleotide substances.

Chronic periodontitis (CP) is one of the most common
inflammatory diseases of the periodontal tissue, being
accompanied by the breakdown of dental-gingival
connection and progressive destruction of alveolar
processes of the jaws.

Periodontal disease (PD) is not only a dental issue but
also a general and even social medical problem, given that
it is spread worldwide and the number of teeth extracted
due to this condition is much higher than those lost due to
dental caries complications [13]. The functional disorders
of the stomatognathic system, conditioned by edentiation
following PD, develop 5 times more frequently than due to
dental caries complications. Bone reshaping comprises 2
processes strictly agreed and correlated, namely:
resorption and osteogenesis. The disorders of this balance
especially in the resorption process, first cause
osteoporosis, then osteolysis [4,7].

Currently, the treatment of periodontitis entails complex
measures for the suppression of multiple causes, which
are considered as causative factors of chronic periodontitis
(CP) evolution.

Scientists concerned with these issues consider that
microorganisms are the determining factors [9], therefore
antiseptics and antimicrobials are used as a remedy of
treatment. This treatment is effective in the early stages.
The treatment of the advanced forms of PD is much more
complicated, such as CP with the formation of periodontal
pockets (PP) and damage to the alveolar apophysis bone.
In these cases the treatment requires radical and costly
measures to suppress the destructive-inflammatory
process in the periodontium and to restore the bone tissue
of the alveolar apophysis lost following lysis.
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In recent years, periodontal surgery has expanded its
scope due to the possibilities of selecting materials that
stimulate the periodontal tissue regeneration. It has been
established that in chronic marginal periodontitis, the
affected foci can be eliminated by surgical meansin shorter
time, ensuring lasting remissions as well. The conservative
therapy, widely used nowadays, requires a large number
of visits to the dentist [1].

In addition, by administering antibiotics, the
development of microbial flora in the periodontal pockets
is inhibited for a relatively short period of time, therefore
surgery is considered one of the mostimportant therapeutic
strategies in periodontitis. Being preceded by anti-
inflammatory therapy, it will lead to the stimulation and
reparative regeneration of the affected tissues for a long
time [5].

With the advent of the materials that stimulate
osteogenesis and their implantation in the surgical
treatment of periodontitis, there are reports confirming
partial restoration of the alveolar apophysis bone of the
periodontium and dento-gingival junction [1-3,10,11].
Currently, hydroxyapatite and collagen-based matrices
have proven to be among the most suitable for dental-
periodontal surgery. Physically and chemically the matrix
can be compared to the mineralized matrix of the human
bone. It is easy to apply in the bone defect. They are not
toxic and irritating, and do not cause any allergic reactions.
They are sterile and hemostatic, providing protection of
the lesion, being areliable surgical dressing. By the mode
of application, it is comfortable for the dentist. Unlike the
gel and granules, the matrix can be fixed very well and
does not remove from the injury. As a guided tissue
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regeneration product, it requires a single application in
periodontal surgery, reducing pain and ensuring the alveolar
bone appearance accompanied by the restoration of
epithelial insertion.

Objectives of the study: to carry out an experimental
study of the integration of PAW1 and Geistlich Bio-Oss
Collagen replacement materials in the limited tissues, to
stimulate the neo-osteogenesis process and the dynamics
of accumulation of some markers of bone tissue
metabolism in the tissues and blood.

The idea of the study was generated by the previous
research carried out by some authors [11, 13].

Experimental part
Material and methods

A sample of 12 mature rats weighing 160-180gr were
used in the study. Under conditions of aseptic surgery, the
animals were anesthetized with 0.6mL of calipsol solution
per 200gr of body mass and general anesthesia. In
compliance with the rules of asepsis and antisepsis, the
mucoperiostal flap was detached off the rat’s jaw. In the
decortified mandible area, 2 bone defects were made with
spherical bur No.1. In one of the defects, PAW-1 was
implanted as a matrix (fig.1), while in the second defect
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Fig.no.3 PAW-1matrix.

Geistlich Bio-Oss Collagen was implanted in the form of
block (fig.2). The mucoperiosteal flap was moved towards
the crown and was sutured with resorbable thread (fig.3).

The animals were fed three times a day with fruits and
vegetables (apples, carrots, beetroot) ground by blender.
Vitamins C, D and K were dissolved in the drinking water
for osteocalcin synthesis [8]. All the animals survived. At
different time periods (14, 30 and 60 days) the animals
were sacrificed. Animals blood samples were taken for
biochemical tests. After being sacrificed, the mandible was
separated from the soft tissues and was macroscopically
examined. There were prepared pieces for histological
and histochemical examination. Histochemically,
osteogenesis markers have been studied with a very
important role in the bone tissue metabolism such as
alkaline and acid phosphatase, 5-nucleotidase, osteocalcin
and non-specific esterase.

Enzymological investigations of the osteogenesis
process consist in revealing the main markers that populate
the area of surgical intervention in periodontal tissues.

It is known that alkaline phosphatase, 5-nucleotidase
and osteocalcin are markers of osteoblasts, and acid
phosphatase is the marker of osteoclasts.

To evaluate the action of PAW1 and Geistlich Bio-Oss
Collagen on animals, the dynamics of some specially
selected biochemical indices has also been studied,
namely:

-The activity of bone thermolabile alkaline phosphatase,
bone-tartrate-resistant acid phosphatase.

-The level of bone tissue metabolism markers, level of
average molecules, necrotic substances, nitric oxide in rats
blood serum 14, 30 and 60 days after the implantation of
PAW-1 and Geistlich Bio-Oss Collagen biomaterials [6].

Results and discussions

The activity of alkaline phosphatase 14 days after the
implantation of biomaterials PAW-1 matrix and Geistlich
Bio-Oss Collagen is increased in numerous cells in the
granulation tissue, formed in the defect area and on the
surface of the bone tissue bundles in the endosteum cells
and hematogenous marrow in the mandibular bone
cavities.

Table 1
DYNAMICS OF BIOCHEMICAL MARKERS OF BONE TISSUE METABOLISM, LEVEL OF AVERAGE MOLECULES, NUCLEOTIDE
SUBSTANCES, NITRIC OXIDE IN BLOOD SERUM IN LABORATORY ANIMALS WITH PAW1 AND BIO-0SS BIOVITROCERAMIC IMPLANTS

Thermolabile
R i i Tartrate-resistant Average o
Research Mo, of ani-  |alkaline ) MNitric oxide
. acid phesphataze [Coefficient K \moleculzs NS (conv. un.)
conditions [ma- 15 phosphatzse " ] (mkm/T)
camol's) (mmalfs) (comv. un.)
214 0+18.11 [2.76+0.19 11.8-8¢ 0386+ (031 |271+0.051 154+0.12
After 14 days |
2374+ 253 ) 0.522+005* |3.67+0.4% 26+027*
_ 324020 (100%; [74.2-8.7(95%) _ N T
After 30days M (110%%) [133%) (135%) (151%%)
238.2+25.4 ) ; 120.1+1¢.2* )
21502 (B b459+0053 3051017 2158+0.34
After 60 dayz | (120%%) (154%)
(12075 (1139 (128%%)

The veracity compared to the initial values: * - P <0.05; Note: Coefficient K - the ratio between thermolabile alkaline phosphatase and

tartrate-resistant acid phosphatase. NS - nucleotide substances
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Besides the process of osteogenesis induction, an
increased activity of acid phosphatase in macrophages
and associated osteoclasts was also observed.

Increased alkaline phosphatase denotes a process of
active differentiation of cells that populate the implantation
area of the replacement material.

Over 30 days the activity of alkaline phosphatase is much
lower than in the previous stage.The tissue in the formed
defect region contains numerous osteocytes, while the
number of osteoblasts-processors of alkaline phosphatase
is reduced. In the osteocytes of immature bone tissue
bundles the reaction product is missing. The activity of acid
phosphatase, likewise, is lower than after 14 days, but in
comparison with alkaline phosphatase activity it is much
higher. Restructuring of bone regenerate takes place with
reminiscences of granules and PAW 1 and Bio-Oss
Collagen membrane.

Within 60 days after surgery, the bone defect in the jaw
is filled with bone structure, which completely replaces
the fibrous tissue. It contains spongy bone, well-structured
newly formed bone bundles, cavities with bone marrow,
numerous remodeled osteoblasts and osteoclasts on the
surface of bone bundles.

As the newly formed bone tissue matures, after 60 days
the activity of acid phosphatase is much lower.

The study of the dynamics of the bone metabolism
markers in animals blood highlighted the increase of bone
thermolabile alkaline phosphatase after 30 days, the
maximum being recorded after 60 days - + 20% (p <0.05)
from the beginning of the experiment (table 1). Bone
tartrate-resistant phosphatase activity, on the contrary,
decreases veridically by 22% over 60 days after
implantation, whereas at other research terms the changes
of this enzyme proved to be statistically inconclusive. At
the same time, there is a veridical increase in the ratio
values between bone alkaline phosphatase and bone acid
phosphatase 60 days after the implantation by 54% (p
<0.05). The changes found denote the stimulation of the
osteoregenerative processes in the mandibular tissue under
the influence of the remedies used.

Over 30 days after the beginning of the experiment, under
the influence of biomaterials PAW1 matrix and Geistlich
Bio-Oss Collagen, the level of average molecules (AM)
increased by 35% (p <0.05), nucleotide substances (NS) -
by 35% (p <0.05 ), as well as nitric oxide - by 29%. The
increase of AM, NS and nitric oxide in the blood serum of
experimental animals under the influence of implanted
biomaterials indicates their osteoregenerative and
osteoconductive actions.

Conclusions

Analysis of the dynamics of bone metabolism markers
in animals blood highlighted an increased activity of bone
thermolabile alkaline phosphatase after 30 days, the
maximum level being reached after 60 days - an increase
by 20% (p <0.05) compared to the beginning of the
experiment. Bone tartrate-resistant phosphatase activity,

3418 http://www.revistadechimie.ro

on the other hand, decreased veridically by 22% after 60
days.

Under the influence of implanted biomaterials PAW1
matrix and Geistlich Bio-Oss Collagen, after 30 days the
level of average molecules (AM) increased by 35% (p
<0.05), nucleotide substances (NS) - by 35% (p <0, 05),
as well as nitric oxide - by 51% (p <0.05). After 60 days,
the values of these indices showed a decreasing
tendency: at this research term AM exceeded the control
values by 29%, NS - by 13%, and nitric oxide - by 29%. The
increased levels of these substances in animals blood
indicate their osteoregenerative action.

Based on this experimental study, biomaterials PAW1
and Bio-Oss have shown beneficial qualities, and their
application contributes to active bone regeneration. The
formation of new bone tissue occurs directly on the surface
of biomaterials, which exhibits an osteoconductive action.
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