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According to the WHO, generalized periodontitis is the sixth most common human disease. Now, it is proven that the main etiological factor in the
development of inflammation in the periodontal tissues is qualitative and
quantitative change in the microflora of the oral cavity, in particular the
activation of periodontal pathogens [1]. However, the resistance of periodontal tissues to the pathogenic action of microorganisms is determined by systemic factors. In patients with severe concomitant pathology, the risk
of periodontitis is much higher and its progress is more aggressive [2].
Meta-analyses of thirteen studies, comprising 49 262 individuals, including
3 197 diagnosed with diabetes, showed that diabetes increased the risk of
incidence or progression of general periodontitis in 86.0% [3]. The most
important long-term complications of periodontitis, associated with diabetes,
are changes in bone metabolism [4]. The type II diabetes mellitus greatly
impacts on the development of periodontitis by means of disorders in the
metabolic and immune status, reducing general reactivity [5].
According to the results of clinical observations, the development of
metabolic syndrome against the background of type-2 diabetes mellitus is
always accompanied by inflammatory-destructive processes in the periodontal tissues. In turn, to study the pathogenesis of disease for development of
effective methods of treatment, there is a need to create its model, taking
into account the effects of concomitant diseases [6].
The aim of this research is to compare two experimental models of general periodontitis in rats according the results of computer tomography.
Materials and methods. Experimental studies were conducted on 16
white male rats of Wistar line, aged 4 months, whose weight was 230-250 g,
divided into research groups (the control and the main group) with experimental diabetes reproduced according two different methods.
In the control group the damage of the periodontal tissues was made with
the introduction of xenobiotics Penicyllamine (Cuprenil®, Teva, Poland, No
series 16525016) at a dose of 20 mg/kg of rat body weight for 55 days
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(for 5 days, break 2 days) [7]. The use of Penicyllamine in the experimental
model leads to the destruction of the periodontal connective matrix, in particular its main components – fibrillary proteins (collagen and elastins) and
polysaccharides (proteoglycans and glycoproteins). Besides, the use of Penicyllamine causes significant activation of collagenase, which damages periodontal connective tissue due to its high complex-forming activity in relation
to metal ions.
In the main research group, first of all, the experimental equivalent of
type-2 diabetes was reproduced. After the previous 24-hour food deprecation (with free access to water), it was used a single intra-abdominal
aqueous solution of Nicotinamide (Sigma-Aldrich, USA) (230 mg/kg) and
15 minutes after that – Streptozotocin (Sigma-Aldrich, USA) at a dose of
65 mg/kg as a 5% solution in the citrate buffer, pH 4.5 [8].
The determination of glucose concentration was carried out using the
Optium Omega glucometer (Abbott Diabetes Care Inc., USA) in blood obtained by scaring the tip of the animal’s tail. Blood glucose levels were determined on the third day after introduction of drugs and 6-hour food disruption with free access to water. Only animals with elevated glucose
(8-14 mmol/l) were used for further research.
On the 14th day, a re-measurement of glucose content was carried out
to identify glucose tolerance disorders. Before the test, all animals of the
control and research groups were subjected to 12-hour food depreciation
with free access to water (glucose concentration was determined on an
empty stomach), so this sample was considered as original (the control).
Glucose was injected once orally in the form of 40.0% aqueous solution, at
a level of 2.0 g/kg of body weight. The dynamics of changes in blood glucose levels were estimated in the original state and 30, 60, 90 and
120 minutes after glucose intake. The results of the study of blood glucose
levels was represented graphically in the form of the so-called «glycemic
curve», assessed the levels of lifting of the glycemic curve at temporary
intervals and its shape.
Only then, after the reproduction of type-2 diabetes, the periodontitis
model was initiated drinking water with Penicyllamine (Cuprenil®, Teva,
Poland, No series 16525016) at a dose of 20 mg/kg of rat body weight,
7 days a week for 55 days, starting from 6 days [9].
On the 60th day of observation, the animals were withdrawn from the
experiment by decapitation. In rats’ heads bone mineral density of mandibles
was studied with computer tomography (Planmeca ProMax 3D Mid,
Finland) (fig. 1).
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Fig. 1. The method of computerized tomography of rats’ heads:
a – Planmeca ProMax 3D Mid,
b – the rats’ heads dislocation on the table

Fig. 2. The computed tomography of rats’ mandibles:
a – general view, b – measurement of the bone mineral density (BMD)
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Results and discussion. According data of computer tomography (fig. 2) it
was established that animals of the main group have more pronounced phenomena of increased osteoresorption and a decrease in the mineral density of the
jaws’ bone tissue in comparison with the control. Thus, according to a computer
tomography study of rats’ mandibles, the average values of the bone mineral
density index (BMD) in cortical layer of mandible decreased in the main group
to 1100.0±120.0 HU versus 1320.0 ±125.5 HU in the control group (p>0.05).
Conclusions. The obtained results proved greater effectiveness of the
proposed method of modeling periodontitis against the background of experimental type-2 diabetes mellitus. So, this experimental model of general
periodontitis can be used for development and approbation of new methods
of treatment.
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