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ABSTRACT

The aim: Objective of the research was to study peculiarities of free radical oxidation and antioxidant protection parameters of the oral fluid in children with chronic catarrhal
gingivitis with underlying diabetes mellitus.

Materials and methods: Oral fluid was examined in 105 children aged 12 including somatically healthy ones with intact periodontium and chronic catarrhal gingivitis,
suffering from diabetes mellitus up to 5 years and more than 5 years with chronic catarrhal gingivitis. The parameters of lipid peroxide oxidation (level of diene conjugates,
Malone dialdehyde) and antioxidant protection (activity of SOD and catalase, POM, whole protein; ceruloplasmin; HS-groups) of the oral fluid were determined.

Results: The results obtained are indicative of available probable difference in the examined parameters among children depending on their general state of health and periodontal
tissue condition. The best parameters were found among somatically healthy children with intact periodontium. They deteriorated in children with chronic catarrhal gingivitis
available irrespective of their general state of health. They reached the most critical level in children with diabetes mellitus lasting longer than 5 years.

Conclusions: The course of chronic catarrhal gingivitis in children, both somatically healthy and those suffering from diabetes mellitus, is associated with increased parameters
of lipid peroxide oxidation and decreased enzymatic activity of the antioxidant protection system of the oral fluid. The most considerable changes are found in patients suffering

from diabetes mellitus lasting more than 5 years.
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INTRODUCTION

Current views concerning genesis of dental diseases are
based on a considerable role of membrane-stabilizing
processes and mechanisms realizing them. There is a great
amount of scientific studies that present arguments concern-
ing lipid oxidation constantly available in all the organs and
tissues under physiological conditions in small amounts .
Under certain conditions, due to high chemical activity, rad-
icals react with the major biological compounds disturbing
their structure and functions. The antioxidant body system
controls and inhibits all the stages of free radical reactions
beginning from their initiation till the formation of hydrop-
eroxides and Malone dialdehyde. Failure of the antioxidant
protective mechanisms promotes an increased level of lipid
peroxide oxidation (LPO) products in the body, resulting in
realization of a non-specific complex of damage of the cellu-
lar membranes. Proteins play an important role in metabolic
processes. When the processes of lipid peroxide oxidation are
intensified, protein modification processes occur resulting
in their fragmentation, denaturation, loss of their biological
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activity leading to disorders of regenerative processes in the
tissues [1,2,3]. The role of lipid peroxide oxidation process-
es and the antioxidant system state in the development of
different diseases including diabetes mellitus is confirmed
[4,5]. At the same time, intensification of protein oxidative
modification (POM) and LPQO, decrease of the antioxidant
protection system activity of the oral fluid are found in case
of inflammatory diseases of the periodontal tissue [6, 7, 8].

THE AIM

Study peculiarities of free radical oxidation and antioxidant
protection parameters of the oral fluid in children with chronic
catarrhal gingivitis with underlying diabetes mellitus.

MATERIALS AND METHODS

To solve the task stomatological and laboratory examina-
tion of 105 children aged 12 was carried out. 65 children
suffering from diabetes mellitus treated at the Children
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Table I. Parameters of lipid peroxide oxidation of the oral fluid of children in the groups of observation (M+m)

Parameters of lipid peroxide oxidation (Mtm)

Groups, number of children POM Diene conjugate Malone dialdehyde
(nmol/mg of protein) (mcM/ml of saliva) (mcmol/L)
Group 1 (n=22) 138,25+5,91 5,18+1,45 55,04+1,26
Group 2 (n=18) 176,61%4,01 8,47+0,93 70,59+1,36
p' <0,05 <0,05 <0,05
Group 3 (n=35) 202,57+2,35 15,53+0,73 91,68+1,19
p? <0,05 <0,05 <0,05
[ol <0,05 <0,05 <0,05
Group 4 (n=30) 215,22+1,35 19,31x£0,81 103,59+1,10
p* <0,05 <0,05 <0,05
[o8 <0,05 <0,05 <0,05
[old >0,05 >0,05 >0,05

Notes:

p' — difference probability of parameters in children of groups 1and 2;
p? — difference probability of parameters in children of groups 1and 3;
p’ — difference probability of parameters in children of groups 2 and 3;
p* — difference probability of parameters in children of groups 1and 4;
p* — difference probability of parameters in children of groups 2 and 4;
p® — difference probability of parameters in children of groups 3 and 4.

Table I1. Parameters of the antioxidant protection of the oral fluid among children from the groups of observation (M+m)

Parameters of the antioxidant protection (M+m)

Groups of children,

Whole protein SOD (UN/min*

Ceruloplasmin Catalase (nmol/ min*

number HS-groups (pM/
(g/L) mg of protein) mg of protein) (mg/L) mg of protein)
Group 1(22) 3,26+0,43 10,53+0,52 120,29+4,03 132,36+3,94 6,69+1,15
Group 2 (18) 8,23+0,91 7,360,111 85,98+1,69 106,99+4,19 4,71£0,56
p' <0,05 <0,05 <0,05 <0,05 <0,05
Group 3 (35) 14,58+0,13 5,03+0,13 67,59+0,76 91,3+3,77 2,31+0,03
p? <0,05 <0,05 <0,05 <0,05 <0,05
p? <0,05 <0,05 <0,05 <0,05 <0,05
Group 4 (30) 17,26+0,09 4,42+0,05 56,68+0,82 79,85%3,03 1,75+0,02
p* <0,05 <0,05 <0,05 <0,05 <0,05
p° <0,05 <0,05 <0,05 <0,05 <0,05
(o >0,05 >0,05 >0,05 >0,05 >0,05

Notes:

p' — difference probability of parameters in children of groups 1and 2;
p? — difference probability of parameters in children of groups 1and 3;
p’ — difference probability of parameters in children of groups 2 and 3;
p* — difference probability of parameters in children of groups 1and 4;
p° — difference probability of parameters in children of groups 2 and 4;
p® — difference probability of parameters in children of groups 3 and 4.

Endocrinological Department of the Municipal Institution
“Regional Children Clinical Hospital” were examined in-
cluding 35 individuals with diabetes lasting up to 5 years
(group 3), and 30 ones with diabetes lasting longer than
5 years (group 4). The groups of comparison consisted
of children without underlying pathology with healthy
periodontium (22 individuals — group1) and with chronic
catarrhal gingivitis (18 individuals - group 2).
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Oral fluid of children from the groups of observation
was the material for additional examination. Oral fluid of
children for paraclinical examination was collected in the
morning after rinsing the oral cavity twice with distilled
water. The material was obtained by means of spitting out
without stimulation of salivation in the volume of 5-6 ml.
The material was transported and stored at -5°C. Before
biochemical analyses the oral fluid was centrifuged during
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15 minutes at a speed of 3000 rpm. Supernatant was used
for examination. The following parameters were deter-
mined: the level of diene conjugates, Malone dialdehyde
by N.D. Stalna’s method [1977]; catalase activity with the
use of ammonia molybdate [ M.A. Koroliuk,1988]; SOD
activity by S.Chevari’s method [1985]; POM degree was as-
sessed by the principle of interaction of amino acid protein
residues with 2,4-dinitrophenylhydrazine with the forma-
tion of derivatives [E.E.Dubynina, S.O. Burmistrov,1995]
in modification [I.F. Meshchyshen,1998]; whole protein;
ceruloplasmin; HS-group.

The results obtained were statistically processed by Student
method. The results with p<0,05 were considered reliable.

RESULTS AND DISCUSSION

The parameters of lipid peroxide oxidation of the oral fluid
of children from the groups examined possessed a reliable
difference depending on the general health state and peri-
odontal tissue condition (Table I). The best parameters
were observed among somatically healthy children and
intact periodontium. The worst parameters were found
in children with chronic catarrhal gingivitis and diabetes
mellitus lasting longer than 5 years.

Somatically healthy children with underlying diabetes
mellitus and chronic catarrhal gingivitis present activation
of the protein oxidative modification processes of the oral
fluid in comparison with children having healthy peri-
odontal tissue. POM degree of the oral fluid depends on
the availability and duration of the underlying disease (di-
abetes mellitus) and periodontal tissue diseases available.
The highest parameter was found among children suffering
from diabetes mellitus longer than 5 years and have chronic
catarrhal gingivitis. Protein oxidative modification degree
in children from group 1 is by 1,28 times lower than in
children from group 2. Thus, the course of chronic catarrhal
gingivitis in somatically healthy children occurs together
with deterioration of the parameter (p<0,05). The param-
eter increases in children suffering from diabetes mellitus
lasting up to 5 years (by 1,15 times) and those with the
duration of more than 5 years (by 1,22 times). A probable
difference among the examined parameters depending
on the duration of the underlying disease was not found,
though numerical values differed.

The concentration of diene conjugates was the highest
in patients with chronic catarrhal gingivitis and duration
of diabetes mellitus of more than 5 years. In comparison
with somatically and stomatologically healthy children this
parameter 3,73 times increased (5,18+1,45 mcM/ml - in
group 1 against 19,31+0,81 mcM/ml - in group 4). A similar
tendency was found concerning Malone dialdehyde as well.
The numerical values deteriorate in children with chronic
catarrhal gingivitis, and it becomes of a maximum value in
patients with inflammatory processes in the periodontal
tissue and diabetes mellitus lasting for more than 5 years.

The antioxidant protection system functioning regulates
free radical processes in the cells and tissues promoting
ensuring free radical homeostasis in the whole body and

oral cavity in particular. Examination of the parameters of
antioxidant protection of the oral fluid in children from
the groups of observation found their difference (Table II).
The whole protein parameter is of a special attention, since
it 5,3 times increases among the patients from group 4 in
comparison with group 1, and the parameter of catalase
activity 3,8 times decreases (6,69+1,15 nmol/min*mg of
protein — in group 1 against 1,75+0,02 in group 4). Hydro-
gen peroxide is utilized by the intracellular iron-containing
enzyme catalase which is functioning in a close relation
with SOD. Therefore, examination of this parameter is im-
portant. Our studies found its decrease among the patients
from groups 2,3 and 4 in comparison with healthy children
(group 1). The worst parameter was found in children from
group 4. It was 2,4 times lower than that of children from
group 1. A probable difference of superoxide dismutase
enzyme activity in children with different duration of
diabetes mellitus was not found, but the parameters were
worse in patients suffering from diabetes mellitus more
than 5 years (5,03+0,13 UN/min* mg of protein in group
3 against 4,42+0,05 - in group 4).

The parameters of activity of HS-groups and ceruloplas-
min decrease in case of inflammatory processes in the
periodontal tissue, especially among children suffering
from diabetes mellitus longer than 5 years.

A probable difference of POM, diene conjugates, Malone
dialdehyde, whole protein, HS-group, ceruloplasmin, SOD
activity, catalase of the oral fluid of children was found
among different groups of observation. The highest rates
were observed in children with a history of diabetes and
suffering from it for more than 5 years. Increase of lipid
peroxide oxidation parameters and decrease of enzymatic
activity of the antioxidant protective system of the oral fluid
were found in children with chronic catarrhal gingivitis
available. The most considerable changes are found in pa-
tients with diabetes mellitus lasting for more than 5 years.
Thus, the processes of antioxidant protection in children
are influenced by the presence of somatic pathology and
its duration, which is confirmed by the literature [2,6].

CONCLUSIONS

The results obtained force to regulate the processes of
antioxidant protection in children with chronic catarrhal
gingivitis especially with diabetes mellitus by means of
development of therapeutic complexes which is a subject
of further studies.
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