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THE RELATIONSHIP BETWEEN COLONIZATION RESISTANCE
OF THE ORAL CAVITY AND INDIVIDUAL-TYPOLOGICAL
CHARACTERISTICS OF PERSONALITY: DENTAL ASPECTS

Tetiana A. Petrushanko, Viktoriia V. Chereda, Galina A. Loban’
HIGHER STATE EDUCATIONAL ESTABLISHMENT OF UKRAINE “UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY” POLTAVA, UKRAINE

ABSTRACT

Introduction: The present article deals with the role of the oral mucosa colonization resistance in the implementation of the influence of individual-typological characteristics
of the individual susceptibility to caries and inflammatory periodontal diseases.

The aim: to study the role of colonization resistance of the oral mucosa in the implementation of the influence of individual-typological characteristics of the individual
susceptibility to caries and inflammatory periodontal diseases.

Materials and methods: The studies were conducted on 182 medical students 19-29 years old. All the examinees had a screening assessment of the oral mucosa colonization
resistance by our own method, which received a patent UA 51373.

Condlusion: It is shown that psychophysiological features of healthy individuals and patients with dental caries and gingivitis determine the level of resistance to caries and
periodontal inflammatory diseases, deviation of personality profile towards high neuroticism is a risk factor for caries and gingivitis. It is reported that the highest resistance
to caries and inflammatory periodontal disease had emotionally stable introverts, inflammatory periodontal disease are more common in emotionally unstable introverts. The
authors found that oral colonization resistance is a predictor of the risk of caries and inflammatory periodontal diseases. Reducing of the oral cavity colonization resistance most

commonly diagnosed in emotionally unstable introverts, that correlated with their low resistance to inflammatory periodontal diseases.

KEY WORDS: colonization resistance, oral mucosa, individual-typological characteristics, caries, periodontal diseases.

INTRODUCTION

Preservation of public health and an increase of its level
remains an urgent problem worldwide. Despite consi-
derable specialization in medicine, that contributed to
intensive development of its individual areas, a search for
new solutions to this complex and multifaceted problem is
ongoing now [1,2,3]. Active research on the fundamentals
of dentistry involving biomedical sciences is essential in
terms of mounting understanding of the importance of
fundamental science in medicine [1].

According to WHO, the problems of caries and peri-
odontal diseases remain unresolved by modern medicine,
but their topicality is determined by the high demand of
the population for effective treatment of these diseases.
Accumulated experience in recent decades shows that the
leading role in the occurrence of dental caries and peri-
odontal inflammatory diseases belongs to microbial and
immune shifts occurring in the mouth, on the background
of genetic predisposition [4,5,6].

Oral cavity represents an ecological system, inhabited by
various microorganisms that are combined into a biofilm.
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Resident microflora as an integral part of this microecosystem,
together with the oral mucosa performs barrier-protective
function and ensures its colonization resistance. Colonization
resistance is one of the mechanisms of local immunity that
depends ona combination of factors that prevent the adhesion
and growth of bacteria on the mucous membranes. A role in
this belongs to the resident microflora, which is an antagonist
of bacteria, optional for the same ecological niche, and the
epithelial cells of the oral cavity. The antagonistic effect of the
normal microflora is carried through a large adhesive and
colonizing ability of resident species of microbes, as well as the
production of specific substances - bacteriocins and antibiotics
that inhibit the growth of pathogenic microorganisms [7,8].

Understanding of the causes of pathological processes
is closely linked to obligatory consideration of the role of
the body in causing the disease. The same factor may be
pathogenic to one organism and not cause pathological
changes in the other. The causative agent does not just
act on the body but there is their peculiar interaction. In
the occurrence of the disease the properties of the factor
and the whole organism are important. It is believed that
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Table . Personality characteristics of individuals with different dental status (% detection)

Personal characteristics Control Caries Gingivitis
Extroverts 40,9 54,4» 47,4
Introverts 59,1 45,6» 52,6

Emotionally stable 72,7 43,7» 29,8»*
Emotionally unstable 27,3 56,3» 70,2»*

» - the probability of detecting the frequency difference in the personal characteristics of groups of persons with caries, gingivitis and control groups by
X-square, p <0,05, * - the probability of detecting the frequency difference in the personal characteristics of the groups of people with gingivitis and caries

by y-square p <0,05.

the cause of the disease is necessarily connected with the
peculiarities of the human body; itis internal to it, and any
external factor can be pathogenicifit is capable of inducing
a pathological reaction in this organism [9].

The intensity of changes in the activities of various organs
and systems depends on individual-typological character-
istics of the person and his/her temperament. That's why a
special attention is paid to personal predisposition of the
formation of psychosomatic disorders.

A great number of works are devoted to the study of
individual typological characteristics of the patients with
dental pathology [1,10,11]. But the role of colonization
resistance of oral personal predisposition to the develop-
ment of caries and inflammatory periodontal disease has
not been studied yet.

THE AIM

To study the role of colonization resistance of the oral mu-
cosa in the implementation of the influence of individual-
-typological characteristics of the individual susceptibility
to caries and inflammatory periodontal diseases.

MATERIALS AND METHODS

The studies were conducted on 182 medical students aged
19-29 years, of which the control group consisted of 22
people (11 men, 11 women) who had no lesions of hard
tissue of teeth and periodontal disease. The groups that
were studied were formed on the basis of dental status: 1
- 103 people (53 men, 50 women) with the defeat of hard
tissues of teeth with caries and periodontal intact; 2 - 57
patients (29 men, 28 women) who were diagnosed with
chronic catarrhal gingivitis.

A conventional dental examination was conducted with
determining DMF index, hygiene index of Grenn-Vermil-
ion (OHI-S), PMA in the modification of S.Parma, Muhle-
mann index, Muhlemann-Saxer index (PBI), interdental
HI (HYG), comprehensive periodontal index (CPI) [12].

All the examinees had a screening assessment of coloni-
zation resistance of the oral mucosa by our own methods,
which received a patent UA 51373 [13]. Colonization resis-
tance index (CRI) 1 point characterizes a high level of colo-
nization resistance of the oral mucosa. CRI 0 point indicates
the oppression of the barrier of colonization resistance and
lowering antagonistic properties of the normal microflora.

CRI 2 points indicates overvoltage barera colonization, a
quantitative increase in microorganisms, which may include
not only symbiotic but also pathogenic ones [7,8].

Psychological testing included determination extraver-
sion - introversion and neuroticism level using Eysenck
questionnaire [14]. Interpretations of L.A.Ulyanova’s
interpretation the indicator of extra-introvertiveness
within 1-13 points indicates introvertiveness, 14-24 points
- ekstravertivness. The level of neuroticism up to 12 points
is characterized as low, such individuals are emotionally
stable. Emotionally unstable individuals have the level of
neuroticism more than 12 points [14].

Statistical analysis of the results was performed using
SPSS 17.0 software and Microsoft Excel 2003. The overall
sample was analyzed by parametric methods after pre-
liminary check for normal distribution using the Kolm-
ogorov-Smirnov test. The differences between the studied
parameters were evaluated by Student test. Identified fre-
quency in individual groups were compared by x-square
to determine the reliability of their differences.

RESULTS AND DISCUSSION
According to the results of clinical examination of patients
DMF index in patients with caries was 5,74 + 0,26, in people
suffering from catarrhal gingivitis - 5,79 £ 0,35. In patients
with chronic catarrhal gingivitis PMA was 26,5% + 0,92,
and gingival bleeding indices of Muhlemann that Muhle-
mann-Saxer (PBI) - 1,39 + 0,05 and 0,87 + 0,03 respectively.
Test results using Eysenck’s questionnaire made it possi-
ble to identify individuals who were referred to extraverts,
introverts, emotionally stable and emotionally unstable in-
dividuals. Frequency of psychophysiological characteristics
of patients with different dental status are shown in table I.
Extra introvertiveness is a fairly stable personality
characteristic. According to our data the frequency of
the incidence trait in the patients with gingivitis is not
significantly different from the control group. In patients
suffering from caries the frequency characteristics of ex-
tro- introvertiveness differed from the control group and
were characterized by slight predominance of extroverts.
Although we could not identify significant differences of
average indicator of extro- introvertiveness in the groups,
they accounted for the control group 13,6 + 0,77 points,
for patients with caries — 13,8 + 0,34 points, for patients
with gingivitis - 13,9 + 0,68 points.
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Table I1. Distribution by indidual typological peculiarities of personality among individuals with different dental status (% detection)

Personal characteristics Control Caries Gingivitis
Emotionally unstable extroverts 9,1 28,1» 31,6»
Emotionally stable extroverts 31,8 26,2» 15,8»
Emotionally stable introverts 40,9 17,5» 14,0»
Emotionally unstable introverts 18,2 28,2» 38,6»

» - the probability of detecting the frequency difference in the personal characteristics of groups of persons with caries, gingivitis and control groups by ¥-square

Table I11. Indicators of screening assessment of colonization resistance SACR in young people

Data Control Caries Gingivitis
f 0 points 31,8 56,3» 78,9»
Pavid 1 point 68,2 32,00 0,0
, % .
2 points 0,0 11,7» 21,1»

» - the probability of the frequency difference detection of gradations CRI in groups of individuals with caries, gingivitis and control groups by x-square, p <0,05.

H.Eysenck found that introverts have a higher level of
activity of the cerebral cortex. Extroverts compensate this
lack by activation of additional movements, increased
attention to external signals, introducing diversity in any
monotonous situation. Introverts and extroverts have
different style of intellectual activity [15].

By frequency characteristics of neuroticism study groups
differed significantly. If in the control group emotionally
stable individuals prevailed by 45,4%. They are charac-
terized by properties such as stability of sthenic emotions
and emotional arousal when exposed to various stresses,
maintaining an optimistic mood, lack of fear, abashment
and depression. In the group of patients with caries emo-
tionally unstable individuals prevailed by 7,8%.

As our research has shown, a high level of neuroticismis a
risk factor for the development of inflammatory periodon-
tal diseases. For example, among patients with gingivitis,
emotionally labile individuals were by 40,4% more frequent.
They were characterized by the predominance of negative
emotions, excitement, apathy, exhaustion of the nervous
system, resulting from overly severe or prolonged mental
stress, not a full restoration of balanced forces. Individuals
with severe neuroticism were emotionally unstable and they
were characterized by predominantly non willed but emo-
tional regulation. Individuals with a high level of neuroticism
were significantly more likely (than the control group and the
group of patients with caries) to develop inflammatory peri-
odontal disease. Average values of the level of neuroticism
in the control group amounted to 9,95 + 0.84 points, in the
group of patients with caries — 12,98 + 0,41 points (p<0,05)
, in the group of patients suffering from gingivitis — 13,60 +
0,48 points (p <0,05).

Taking into account extro-introvertiveness and level
of neuroticism, we distributed all patients by indidual
typological features of personality. According to Eysenck,
emotionally unstable extrovert corresponds to choleric
temperament, stable extrovert to sanguine, unstable intro-
vert to melancholic and stable introvert to phlegmatic [15].
According to our data, the ratio of personality types in each
of the treatment groups differed significantly (Table II).
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The study of the frequency profile of the control group
showed a high resistance to caries and periodontal inflam-
matory diseases of emotionally stable introverts.

Gingivitis most often develops in emotionally unstable
introverts (melancholic). In the group of patients with caries,
caries resistency was inherent to emotionally stable introverts
(phlegmatic). The individuals of choleric, sanguine and mel-
ancholic temperament types were equally susceptible to caries.

The causal link between psychophysiological charac-
teristics of an individual and somatic diseases, including
dental are mediated, ambiguous and don't fit into a basic
scheme. Caries and inflammatory periodontal diseases are
multifactorial diseases, the foundation of which supports the
development of complex pathological changes in the micro
ecology of the oral cavity. Research by domestic and foreign
scientists showed that the basis microecological disorders
is depression of colonization resistance [16]. In the case of
reducing the number of colonization resistance, the range
of potential pathogens increases and expands largely deter-
mines the risk of development and progression the diseases
of the hard tissues of teeth, periodontal and oral mucosa [16].

The analysis of microecological disorders of the oral cavity in
young people showed that cytological smears surveyed in terms
of colonization resistance (CRI) were different. In the control
group incidence of CRI 1 point in cytological smears was 68,2%,
whereas CRI 0 points were observed onlyin 31,8% of individu-
als and CRI 2 points were not recorded. With the development
of caries and gingivitis, an increase in individuals with CRI 0
points and 2 points, and respectively; a decrease of persons with
CRI 1 point was observed. In particular, individuals with caries
incidence of CRI 0 points and 2 points were 68,0% in patients
with gingivitis - 100%. Frequency characteristics of CRI 1 point
for these groups was respectively 32,0% and 0%. The obtained
results show a decrease in the colonization resistance barrier
of the oral mucosa with dental caries and gingivitis (Table III).

The results suggest that patients with dental caries, which
are dominated by emotionally unstable introverts and
extroverts in 68,0% of the people, here was a reduction of
colonization resistance of the oral mucosa. In patients with
gingivitis, in which the proportion of emotionally unsta-
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ble introverts was the largest, inhibition of colonization
resistance level was detected in 100% of all the inspected.

The study of colonization resistance of the oral mucosa
in the groups of people that differ in individual-typological
characteristics of the individual, has revealed that most
low resistance to colonization by pathogens was observed
in emotionally unstable introverts (melancholic). Thus,
80,0% of the emotionally unstable introverts had reduced
colonization resistance of the oral cavity. Among emotion-
ally unstable extroverts the figure was 71.4%, among emo-
tionally stable extroverts — 72,1%, and among emotionally
stable introverts — 68,6%.

The desire to research the causal relationship between
somatic and psychic factors in somatic clinical diseases,
including dental, and to associate them with the person-
ality of the patient, is called a psychosomatic approach in
modern medicine.

Systemic clinical manifestations of dental caries and peri-
odontal inflammatory diseases are associated with tension
of regulatory mechanisms. The specific differences in the
reactions of the whole organism manifestation of the major
dental diseases outline the basic morphological, functional
and physiological components of each functional type of
constitution [1,17,18]. According to M.L.Klenovskoy [19]
emotionally labile introverts (melancholic) are character-
ized by the predominance of sympathetic nervous system
and the high susceptibility to stress factor. These regulatory
mechanisms are likely to affect the functional properties
of the buccal epithelial cells, local immunity and micro
ecology of the oral cavity.

Thus, the prognostic and current assessment of the
emergence and development of dental caries and periodon-
tal inflammatory diseases, the formation of risk groups
should be carried out taking into account the individual
typological characteristics of the organism and the level of
colonization resistance of the oral cavity.

CONCLUSIONS

Psychophysiological features of healthy individuals and
patients with dental caries and gingivitis determine the
level of resistance to caries and periodontal inflammatory
diseases. Deviation of personality profile towards high neu-
roticism is a risk factor for caries and gingivitis. The highest
resistance to caries and inflammatory periodontal disease
have emotionally stable introverts, inflammatory perio-
dontal disease are more common in emotionally unstable
introverts. Oral colonization resistance is a predictor of
the risk of caries and inflammatory periodontal diseases.
Reducing of colonization resistance of the oral cavity is
the most common in emotionally unstable introverts,
that correlates with their low resistance to inflammatory
periodontal disease.
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