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Abstract: The influence of juvenile periodontitis (JP) on ultrastructural alterations in
dental pulp has been studied. The results indicate that ultrastructural alterations occur
mainly in the odontoblasts, blood vessels and nerve fibres.
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INTRODUCTION changes in the dental pulp which reveals vulnerability to
the activity of various, both internal and external factors,
The condition of the oral cavity is closely related tand which also possesses high defence properties and is
general health state and remains in a direct and functioapable of acting against the infection by means of
relationship with all the tissues of the organism. Becaupbagocytosis and immune response [13].
of the frequent occurence of periodontium diseases and

their noxiousness for the stomatognathic system, they MATERIAL AND METHODS
pose a significant health problem, particularly in rural
population [1, 25]. The material used in the investigations was the dental

In the pathogenesis of periodontium diseases @ulp of teeth extracted from patients with juvenile
important role is played by inflammation, fractionalperiodontitis. The type of disease was established due to
(injury) and systemic factors [8, 15, 20, 24]. The basiclinical and radiological examinations. In those patients it
inflammation factor in periodontitis are bacteria localiseas necessary to extract the teeth because of the advanced
on the dental plague. The composition of the dentaiflammation, tooth looseness or for prosthetic reasons. In
plague depends on the diet, individual bacterisome patients periodontitis was not recognised, yet the
composition in the saliva, the age of the plague andeth had to be extracted for orthodontic reasons or
hygienic procedures applied to the oral cavity [6, 9, 1decause of mechanic injuries of the jaw bones (control
16, 18, 19]. group).

One of the periodontium diseases is juvenile The pulp was taken out with a preparation needle, after
periodontitis which occurs in children and adolescentctioning the tooth along its longitudinal axis. For the
between 11 and 13 years of age, and later on [1, 2, 22]. ultrastructural examination in the electron transmission

The aim of the present work was to investigate thmicroscope, the pulp was fixed in 4% solution of
influence of juvenile periodontitis on ultrastructuralglutaraldehyde in the pH 7.4 phosphate buffer for
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Figure 1. Control group. Odontoblasts. Nucleus (n), pores in the nucleFigure 2. Control group. Myelin nerve fibres (nm) and collagen fibres
membrane (pn), granular endoplasmic reticulum (er), mitochondria (n(cf) in the dental pulp. EMx 4000.
vacuoles (v). EMx 4000.

3-5 hours, and then in 1% solution of osmium tetroxidarranged pores can be seen in the nuclear areola. In the
(OsQ) at #C for 1 hour. After dehydration in gradedcytoplasm, abundant polyribosomes, endoplasmic
series of alcohols, and then in propylene oxide, thHé€ticulum and mitochondria of normal structure occur.
material was embedded in gelatine capsules of Epon 812The subodontoblastic layer contained a large number of
The blocks were polymerised at temperature ofC4er  nerve fibres with dark myelin sheath (Fig. 2). The pulp
12 hours. The ultrathin sections were made with tHfgP'® Ppossessed numerous star- or spindle-shaped
OM-U3 ultramicrotome. The sections were counterstaindroblasts. Their nuclei were oval or elongated, and
with uranyl acetate and lead citrate. Photographs wef@ntained agglomerations of the chromatin under the
taken through a Tesla BS-500 electron transmissigi/clear sheath (Fig. 3). In their cytoplasm streaks of
microscope. collagen fibres, and blood vessels were observed.

The results obtained were subject to statistical analysis.
The degree of alterations in the dental pulp of the Experimental group - juvenile periodontitis (JP). In
examined groups was expressed for every histogramtire dental pulp with juvenile periodontitis (JP) some
percent (%). The numbers and percentage of specimenslérations in the odontoblast structure were observed. In
dental pulp were compared, according to the degree tbeir cytoplasm vacuoles appeared, there was less
alterations, in the Figures. The significance of thendoplasmic reticulum, the mitochondria were swollen

differences was assessedyfyest. and deprived of their crests. The nuclei of the
odontoblasts did not contain chromatin nodules, they were
RESULTS homogenous (Fig. 4).

The endothelium and basilemma of the blood vessels

Control group (C). In the control picture of the dental Were damaged, at their wall some pericytes were visible
pulp special attention should be paid to the odontobladfgid. 5). In the pulp core a major accumulation of
with large oval nuclei and proper distribution of theneutrophilic granulocytes (neutrophils) was observed
chromatin near the nuclear areola (Fig. 1). Regular§ig. 6) which possessed a multilobar nucleus and
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Figure 3. Control group. The pulp core with fibroblasts. Fibroblasts (fFigure 4. Experimental group. Odontoblasts containing: homogenous
with oval nuclei (n) and collagen fibres (cf). EX4000. nuclei (n), granular endoplasmic reticulum (er), mitochondria (m),
vacuoles (v). EMx 4000.

numerous granules (Fig. 7). The fibroblasts reveale
cytoplasm vacuolisation.

Statistical analysis. The summarized results of the
studies are illustrated in three Figures. Figure 8 presel
the degeneration of the odontoblasts in the dental pulp
juvenile periodontitis (JP) in comparison to the contrc
group (C). In JP there were 29.4% of major alterations
the odontoblasts (++), 58.8% alterations of mediur
degree (+), and 11.8% revealed no changes. None of
control group subjects showed the presence of changes.

Figure 9 presents the hyperaemia and damage
vessels in the dental pulp of the JP group in comparison
the control. Changes of major degree (++) occurred
52.9%, of lower degree (+) in 41.2%, and lack o
alterations in only 5.9%.

Figure 10 shows the frequency of inflammaton
infiltrations in the pulp of the examined patients with Ji
in comparison to the control group. Major alterations (++
occured in 52.9%, minor changes (+) in 47.1%, and cas
with no changes were not found. B major (++) Eminor (+) Enone (-)

In all cases (Figs 8-10), the frequency of alterations
the patients with juvenile periodontitits was much greatt
compared to the control group and the differences WeFigure 8. Degeneration of odontoblasts in the dental pulp of the juvenile

highly significant §*>24, p<0.001). periodontitis (JP) group (n=17) compared to the control (C) group
(n=15).

n=15
(100%)
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Figure 5. Experimental group. Nerve fibres (nm), capillary vessels (céFigure 6. Experimental group. Neutrophilic granulocytes (gn) with
and pericytes (p) in the dental pulp. EM4000. polymorphous nuclei (n) in the dental pulp. EM3000.

C——> C——>

n=8
(47.1%)

X% =28.235
p < 0.001

X% = 32.000
p < 0.001

n=15
(100%)

E major (++) Eminor (+) I none (-) E major (++) Eminor (+) Enone (-)

Figure 9. Hyperaemia and damage to vessels in the dental pulp of tFigure 10. Inflammatory infiltrations in the dental pulp of the juvenile
juvenile periodontitis (JP) group (n=17) compared to the control (Cperiodontitis (JP) group (n=17) compared to the control (C) group
group (n=15). (n=15).
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of the odontoblast epithelium, the widening of the blood
vessels and the occurrence of vast inflammatory
infiltrations. The latter consisted mainly of negpthilic
granulocytes (neutrophils). Structural alterations were also
observed in fibroblasts and nerve fibres. As pointed out by
some authors [4, 7], the inflammatory infiltrations may
also occur in teeth with improper filling.

It may be concluded on the basis of statistical analysis
that the most significant changes in juvenile periodontitis
in comparison to the control group refer to the blood
vessels and numerous inflammatory infiltrations, which
makes them different from the pictures of the pulp in adult
periodontitis [11]. Major alterations were also found in
the odontoblasts which were degenerated in many cases.

The problem of periodontium diseases and their
influence on the tooth issues is complicated and difficult
to assess. The present study explains this issue to a certain
extent, and indicates that in juvenile periodontitis there
will always be changes in the structure of the dental pulp.
The character of these alterations may be to some degree
an indicator of disease changes connected with juvenile
periodontitis, yet they often depend on individual features
and general health state of the patient.
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