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DIAGNOSTIC AND PROGNOSTIC SIGNIFICANCE OF MICROBIAL FLORA
IMBALANCE IN GINGIVAL BIOFILM
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Background. Periodontal tissues inflammatory diseases are widespread among young people.

Objective. This study was aimed at elaborating the method to assess risks of periodontal inflammatory
diseases and determining its efficacy depending on the state of dental tissues, gum tissues and sex.

Methods. The study included 182 students (93 men, 89 women) aged 19-29: 22 individuals had no lesions
of hard dental tissues and no signs of periodontal disease; 51 individuals were found to have DMF index <6;
52 individuals - DMF index =6, 57 individuals were diagnosed with chronic catarrhal gingivitis. Primary groups
were formed in autumn; re-examination was carried in spring. The research participants were assessed for
detection of risks of periodontal inflammatory disease by the method developes by the authors (Patent UA 54041).

Results. The study revealed that the risk of development of preiodontitis increases in individuals with high
caries and gingivitis intensity. In spring, more individuals suffer from microbial imbalance in in the composition
of gingival sulcus fluid and decrease in the mean stability coefficient value that indicates an increased risk of
inflammatory periodontal disease development. Women were less likely to experience seasonal dysbiotic changes
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in the gingival sulcus fluid composition compared with men.

Conclusions. The method suggested for assessment of the risk of periodontal inflammatory diseases is of
high informativeness. It allows clinicians detecting early pre-nosological signs of oral microbiocenosis imbalance
that enhances the effectiveness of early diagnosis of inflammatory periodontal diseases.
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Introduction

According to the recent reports, oral and
dental health has significantly improved in most
countries, but the prevalence of inflammatory
diseases of periodontal disease is still high [7,
9, 10]. Inflammatory diseases of periodontal
tissues are reported to be quite common
among young population [7]. These diseases
arein the focus of researchers and clinicians as
they are a main cause of tooth loss as well as
they increase risks of systemic pathologies even
in young age. Therefore, early diagnosis of
inflammatory gum diseases and prognosis of
their outcomes are one of topical issues of
contemporary dentistry.

The oral cavity is an ecological system
harbouring various types of microorganisms
forming a biofilm [1,8,11,13]. In the oral cavity,
bacteria can be present in the planktonic state
(e.g.,insaliva) and can develop as colonies that
adhere to organic structures and build up
plaque, and are able to organize associations
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for joint survival. The colonies may develop
their complex and unexpected distinct pro-
perties. According to the currentinterpretation,
the bacterial plaque is called a biofilm, which is
a specialized bacterial ecosystem that provides
the viability and preservation of microbial
species forming the biofilm and promotes their
general population increase [14]. Moreover,
biofilm is an independent and self-regulating
biological system, far from being an amorphous
association of different bacteria.

At present, early pre-nosological signs of
the risk of inflammatory gum diseases are
hardly diagnosed in dental practice. The rela-
tions between the early micro-ecological im-
balance of the oral cavity and risk of gingival
inflammation development are still unclear as
well as the issues of gum disease prediction.
The development of accessible and easy-to-use
methods for early diagnosis and prediction of
gum diseases and their progression in young
age allows clinicians providing an evidence-
based approach to choose the proper tactics in
managing such patients.
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This study was aimed at elaborating the
prognostic criteria to assess risks of periodontal
inflammatory diseases and determining its
efficacy depending on the state of dental
tissues, gum tissues and sex.

Methods

182 students of a medical college aged 19-
29. 22 individuals (11 men and 11 women), who
had no lesions of hard dental tissues and no
signs of periodontal disease, made up the
control group. 51 individuals (26 men, 25 wo-
men) were found to have DMF index <6; 52
individuals (27 men, 25 women) - DMF index
>6; 57 individuals (29 men, 28 women) were
diagnosed with chronic catarrhal gingivitis.
Primary groups were formed in autumn
(October-November); re-examination of the
test groups was carried out in 6 months in
spring (April-May).

The study was conducted in accordance
with the Helsinki Declaration of the World
Medical Association on the ethical principles for
medical research involving human subjects
[15]. Signed written informed consents to
participate in research study were given by
research project participants that was an
indispensable condition for the inclusion of
students in the study.

The research participants underwent stan-
dard dental clinical examination to determine
caries intensity index (DMF index), oral hygiene
index (Greene-Vermilion index) (OHI-S), PMA
gingivalindex modified by C. Parma, Muhlemann
bleeding index, Muhlemann-Saxer index (PBI),
interdental hygiene index (HYG), complex pe-
riodontal index (CPI). All subjects were assessed
for the risk of periodontal inflammatory disease
by the method elaborated by the authors - the
Patent (utility model UA 54041, published
Information Bulletin) [2].

The method of assessment of the risks of
periodontal inflammatory diseases develop-
ment is: gingival fluid is obtained in 1-2 hours
following tooth brushing with a sterile paper
pin of 10 mm long, by inserting its end in the
orifice of the gingival groove. When the paper
pin gets soaked with the fluid of the gingival
groove, itis placed in 0.1 ml of sterile saline and
washed thoroughly. After that this saline sus-
pension of microorganisms is put onto degre-
ased sterile slide with following drying, fixing,
staining by Gram techniques. Immersion micro-
scopy is used to count the number of Gram-po-
sitive cocci, Gram-negative cocci, Gram-positive
rods, Gram-negative rods, Gram-negative

spirilla as a percentage of total bacterial cells
counted.

The stability coefficient (SC) is calculated by
the ratio of the sum of the number of Gram-
positive cocci and Gram-positive rod-shaped
microorganisms as percentage to the sum of
the number of Gram-negative rods and Gram-
negative spirilla as percentage. When the SC
value equals 2-4, this indicates the ecological
balance between bacterial populations, pre-
valence of symbiotic stabilizing microbiota, and
no risks of inflammatory periodontal disease.
When the SC value is >4 (SC shift to the right),
this points out an increase in the number of
Gram-positive bacteria residing on the gum
tissues. These microorganisms are constituents
of the dental plaque and contribute to develop-
ment of inflammatory response characteristic
of gingivitis, that is, the risk of inflammatory
periodontal diseases increases. When the SC
value is <2 (SC shift to the left), this evidenced
an increase in obligatory anaerobic Gram-ne-
gative rod-shaped bacteria (bacteroids) and
spirilla that have periodontopathogenic effect,
i.e., the risk of periodontitis development
increases [2].

Statistical analysis of the findings obtained
was carried out using the SPSS 17.0 and Micro-
soft Excel 2003 programs. The obtained quan-
titative indicators were processed by the me-
thods of mathematical statistics with definition
of mean values (M) and errors of mean values
(m) inthe groups of individuals under the study.
The statistically significance of differences
between the investigated indicators was esti-
mated by the Student’s t-test criterion. For
comparison of the particles in separate groups,
X2 criterion was used to determine the statistical
significance of their differences.

Results

The assessment of the risk of inflammatory
periodontal diseases that was carried outin the
autumn has revealed the following. In the
control group, the incidence rate of SC within
the range of 2-4 made up 95.5%, in 4.5% of
individuals there was a SC shift to the right
(Fig. 1). The development of caries was accom-
panied by changes in the frequency structure
of the SC gradations. In the individuals with
DMF index <6, the number of people with SC=
2-4 decreased by 34.7%; the SC shift to the left
was observed to be as more often as by 29.4%,
and the frequency of the SC shift to the right
increased by 5.3% (x?=97042.761, p=0.0001). The
increase in the caries intensity to DMF index =6
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was accompanied by a decrease in the number
of individuals with SC=2-4 to 53.8%; 25.0% of
the subjects were found to have SC<2, the
number of individuals with SC shift to the right
increased to 21.2% (x?=71518240, p=0.0001).
Among the patients with gingivitis, subjects
with SC<2 (73.7%) and SC>4 (26.3%) prevailed,
while the patients with SC=2-4 were not detec-
ted (x?=648866.373, p=0.0001).

The mean SC value decreased in the sub-
jects with DMF index <6 by 18.2% (2.92+0.18 vs.
3.57£0.11 in control, p=0.002) and especially in
patients with gingivitis, by 38.7 % (2.19+0.20,
p=0.0005).

Theregularities of the frequency in detecting
certain SC gradations and their absolute values
did not depend on sex.

In spring, the frequency of detecting SC
gradations depended on the condition of teeth
and gums (Fig. 2). The number of individuals
with dysbiotic shifts in the gingival fluid micro-
biota in comparison with the control group,

Control

DMF<6

Gingivitis
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B 2-4 scores

50%

B <2 scores

increased in the individuals with DMF index <6
by 6.2% (x?=3876.859, p=0.0001), in the
individuals with DMF index >6 by 16.8 % (x*=
8653.959, p=0.0001), and in the patients with
gingivitis there was an increase by 59,1%
(x>=13941.459, p=0.0001). The mean SC value in
the individuals with caries did not differ from
those in the control group (2.54+0.16 for DMF
index <6; 2.82+0.19 for DMF index =6 vs.
2.62+0.19 for the control). The mean SC value
in the individuals with catarrhal gingivitis was
1.6 times lower compared with the control
(1.67£0.17, p=0.0004).

Inspring, compared to the fall, the frequency
profile in all the study groups changed due to
an increase in the number of individuals with
SC shift to the left: in the control group, it incre-
ased by 40.9% (x?=77307.546, p=0.0001), in the
individuals with DMF =6 - by 15.4% (x?=17.484,
p=0.0001), and in the individuals with catarrhal
gingivitis - by 15.8% (x?=7.329, p=0.007). The
mean SC value decreased in the control group
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Fig. 1. Rate of SC gradations in adolescents in autumn.
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Fig. 2. Rate of SC gradations in adolescents in spring.
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in 1.4 times (p=0.0001), and in the patients with
gingivitis - in 1.3 times (p=0.047).

In spring, in men and women, the SC fre-
quency profile also depended on the dental
status and was characterized by a significantly
higher number of individuals with dysbiosis in
the gingival sulcus biofilm in all the studied
groups compared to the control. The mean SC
value in men with gingivitis was 1.6 times lower
than in the control group (1.61+0.24 versus
2.59+0.26 in control, p=0.019), while in women
it did not differ significantly (1.77+0.24 vs.
2.64+0.27 in the control).

In spring, in comparison with autumn, the
number of persons with SC shift to the left
increased in both men and women: in the
control groups of men it increased by 45.5%
(x?=22721.819, p=0.0001), in women - by 34.6%
(x2=15994.909, p=0.0001); in men with DMF
index =6, it increased by 22.3% (x?=6.9661,
p=0.031), in women with gingivitis - by 17.9%
(x?=4.375, p=0.036). The mean SC value in the
control groups decreased in men in 1.4 times
(2.59+0.26 in the spring compared with
3.71£0.12 in autumn, p=0.002), and in women,
it -in 1.3 times (2.64+0.27 in spring compared
to 3.43+0.18 in autumn, p=0.028).

In spring, male subjects showed gradations
of SC<2 and SC>4 more often than female
subjects, and in particular, in the male patients
with high caries intensity, it was observed to be
more frequent (by 26.4%) (x?=8.397, p=0.015).
The attained results testify that women are less
likely to experience seasonal dysbiotic changes
in the gingival sulcus biofilm.

In the individuals, whose gums were asses-
sed as intact in autumn, the inflammation de-
velopment in spring was detected: in the
control group, there were 3 individuals with
signs of inflammation (1 woman, 2 men) con-
stituting 13.6% of the whole group, in the ado-
lescents with DMF index <6, there were 16
individuals (9 men, 7 women) that made up
31.4% of the relevant group; and in the indivi-
duals with DFFindex =6, there were 21 patients
(14 men, 7 women) that made up 40.4% of the
individuals. The highest periodontal indexes
were observed in the patients with catarrhal
gingivitis, but in the patients with caries, their
PMA, Muhlemann, and PBI indices were signi-
ficantly higher than those of the control group.
In the study group of patients with catarrhal
gingivitis in spring, there was a tendency to
increase in the periodontal indices, compared
with the autumn. In particular, the PMA was
27.7+0.89% (compared with 0.91+0.51% in the

control group), the Muhlemann index -
1.45+0.057 (in the control 0.02+0.013), the PBI
index - 0.91+0.034 (0.01+0.006 in the control
group). In the patients with caries, PMA, Muhle-
mann and PBI indexes were also significantly
higher than the controls. Thus, in persons with
DMF <6 PMA, this index was in 3.9 times higher
in the control group (p<0.05), the Muhlemann
index - in 3.0 times (p<0.05), and the PBIindex -
in 6.0 times (p<0.05). In the patients with DMF
>6, the periodontal indexes were even higher
than the corresponding control group values,
namely: PMA - in 4.6 times (p<0.05), Muhlemann
index - in 4.0 times (p<0.05), the PBI index - in
7.0 times (p<0.05).

In the study group of patients with catarrhal
gingivitis in spring a tendency to increase in the
periodontal indices was observed, compared
with the autumn season.

In men and women, in spring, the changes
in indexes compare to the groups by dental
status and by season had the same features as
in the groups without regard to sex.

Discussion

The study revealed an increase in the inci-
dence of inflammatory processes in periodontal
tissues of adolescents in spring. A number of
reports have emphasized polyetiological nature
of periodontal diseases. And in addition to that,
inflammatory reactions provoked by gingival
biofilm microflora are established to greatly
contribute to development of periodontal
diseases [5,6,12]. The suggested criteria have
demonstrated an increase in the incidence of
dysbiosis in the gingival biofilm in adolescents
in spring that, in our opinion, determine an
increase in the incidence of gingivitis in spring
compared with autumn.

The quantitative and specific composition
of the oral microbial flora of each healthy indi-
vidual is relatively stable, since there are a
number of factors that maintain its constancy.
The most important factor in maintaining the
stability of the oral microbial composition is the
antagonism inherent in the resident microbial
flora relative to pathogenic and opportunistic
microorganisms, when a stable microbial
community crowds out pathogenic agents from
the oral cavity [13].

Compensatory properties of symbiotic
microbial flora are far from being limitless and
under the influence of various factors, the
dynamic equilibrium between a normal and
pathogenic flora may be disrupted [3,4]. For
instance, the disorders of swallowing, chewing

DENTISTRY

ISSN 2413-6077. JMMR 2019 Vol. 5 Issue 2

G.A. Loban et al.

~J

9



and salivation always lead to an increase in the
number of pathogenic microorganisms in the
oral cavity. As a result, sharp suppression of
normal microbial flora representatives occurs,
i.e. dysbiosis develops, that means qualitative
and/or quantitative changes in the resident
microbial flora resulting from the impact of
various exogenous or endogenous factors on
the body [5].

Conclusions

The suggested prognostic criteria for asses-
sing the risk of periodontal inflammatory di-
seases are of high informativeness, they allow
clinicians detecting early pre-nosological signs
of oral microbiocenosis imbalance that enhan-
ces the effectiveness of early diagnosis of
inflammatory periodontal diseases, and can be
used as a marker to evaluate the degree of body
adaptation to the environment factors. The
imbalance of indigenous and periodontopa-
thogenic microbial flora has a significantimpact
on the oral status of adolescents regardless of
sex. The risk of periodontitis development
increases in individuals with caries severity and
gingivitis intensity. In spring, more individuals
were identified to have microbial imbalance in
the composition of gingival sulcus fluid and a
decrease in the mean stability coefficient that
indicates an increase in the risk of inflammatory
periodontal disease development. Women were

less likely to experience seasonal dysbiotic
changes in the gingival sulcus fluid composition
compared with men.

In clinical dental practice early diagnosis of
periodontal diseases and prediction of their
development is significant for elaborating
effective preventive measures. To predict the
probable progression of the disease, taking into
account the patterns of pathological processes
and the course of the disease, the attained
results require wider applying of mathematical
analysis (correlation and regressive). Detection
of a wide range of relations not only improves
the effectiveness of personalized prediction of
microecological imbalance in the oral cavity but
also allows choosing and prescribing approp-
riate preventive therapy or start treatment at
the right time.
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AIATHOCTHUYHE I ITIPOTHOCTUYHE 3HAYEHHA IHCBAJIAHCY MIKPO®JIOPH

SICEHHOI BIOILIIBKA

F.A. lo6aHb, T.O. NeTpywiaHko, B.B. Yepepa,
M.O. ®ayctoBa, M.M. AHaHbEBa, f.0. bacapa6

YKPAIHCbKA MEANYHA CTOMATOJIOTTYHA AKAAEMIS, [TOJITABA, YKPAIHA

BcTyn. 3anasneHi 30X80pHO8AHHA MKAHUH NAPOOOHMA WUPOKO nowupeHi ceped Moao0i.
MeTa. Lje docnidxeHHs 6yn0 cnpsaMos8aHe Ha po3pobKy Memoody OYiHKU PU3UKY 3aNaA6HUX 30X80PHOBAHb
napodoHMa ma 8U3HAYEHHS 020 epekmuBHOCMI 30/1€XHO 8i0 CMAHY MKAHUH 3y6ie ma siceH | 2eH0epH020

pakmopy.

MeToawn. O6cmexceHo 182 cmydeHmu (93 yonosikie i 89 xiHOK) gikom 19-29 pokis, 3 AKux 22 0cobu He
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MU ypaxceHb meepoux mKaHUH 3ybie ma napodoHma, 51 ocoba 3 pieHem KI1B<6, 52 ocobu 3 pieHem KI1B=6,
57 oci6 3 0ia2HOCMOBAHUM XPOHIYHUM KAMAPAAbHUM 2iH2ieimoM. [lep8uHHiI 2pynu 6yau cpopMo8aHi 80CeEHU,
nosmopHe o6cmedxceHHs NPo8oAUNOCA HABECHI. B ycix 00C1ioHy8aHUX NPo8eaU BU3HAYEHHS CMOMAMO/02{YHO20
cmamycy, 8us8/AeHHA pU3uKy pO38UMKY 3aNA/AbHUX 30X80PHBAHb NAPOOOHMA 30ilCHUAU 3G 8/1ACHOI
Memooukoro (nameHm UA 54041).

PesynbTaTu. [IposedeHi 00CNiOHEHHS NOKA3AAU, W0 PU3UK PO38UMKY NAPOOOHMUMY Nid8UWYEMbLCA 8
0Ci6 3 BUCOKOK IHMEHCUBHICMIO KAPIECY ma 2iHz2igimom. Y eecHAHUU nepiod poKy suAeuau binbwly KinbKicms
0ci6 3 ducbanaHcoM bionsieku iICEHHOI 6OPO3HU MA 3HUXMEHHS cepedHbOI 8eAUHUHU KoepiyieHmy cmanocmi
NOPIBHSAHO 3 OCIHHIM Ce30HOM, WO C8i0YU0 NPO 36iAbUWEHHSA PU3UKY PO38UMKY 3aNANbHUX 30X80PHBAHbL
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napodoHMa HA8ecHi. ¥ #iHOK pidwe cnocmepi2aau ce3oHHi ducbiomuyYHi 3MiHU 6ionaieku AceHHOi 60po3HU

Nopi8HAHO 3 Y0/108IKAMU.

BMCHOBKMW. 30nponoHo8aHuli Memod OYiHKU PU3uKy 3aNaa6HUX 30X80PHO8AHL NAPOOOHMA MAE BUCOKY
iHpopmamueHicms, 00380/15€ 8UABUMU PAHHI OOHO030/102i{4HIi NOPYWEHHS MIKP06ioyeHo3y NOPOXCHUHU poma,
wo nidsuwye epekKmusHicms PaHHLOI 0ia2HOCMUKU. 30NAALHUX 30X80PHOBAHL NAPOAOHMA, | MOoXde 6ymu
guKopuUCMaHuUl K MapKep cmyneHs adanmayii op2aHiaMy 0o pakmopie 308HiuIHL020 cepedosuLya.

K/TKOYOBI C/IOBA: 6ionniBku; Mikpodnopa; riHriBiT; pysnK 3aXxBoprOBaHb.

BiaomocTi npo aBTOpiB

No6aHb FanuHa AHApIiBHa - AOKTOP MeAMYHNX HayK, Npodecop, 3aBigyBavka kadeapu Mikpobionorii,
Bipyconorii Ta iMyHoNOrii YKpaiHCbKOT MegYHOT CTOMAaTO/IorivHOI akageMil, Nontasa, YKpaiHa.

MeTpywaHko TeTAHa OnekciiBHa - AOKTOp MeAMYHUX HayK, npodecop, 3asigyBauka kadpespu
TepaneBTUYHOI CTOMATO/OrIT YKPaiHCbKOI MeANYHOI CTOMATONOoruHOI akagemii, MonTtasa.

Yepepa BikTopisa BonogmmupisHa - KaHANAAT MeANUYHUX HAyK, aCUCTeHT kadeapn TepaneBTUYHOI
CTOMAaTO/IOriT YKPaiHCbKOI MeAnYHOI CTOMaTONOoruHOI akagemii, MonTtasa.

dayctoBa Mapifa OnekciiBHa - KaHAMAAT MeAMUYHUX HayK, BUKNaga4y kapeapun mikpobionorii,
Bipyconorii Ta iMyHoOrii YKpaiHCbKOT MeYHOT CTOMAaTO/IorivHOT akageMil, Nontasa, YKpaiHa.

AHaHbeBa Mavis MkonaiBHa - KaHANAAT MeANYHNX HayK, foLeHT kadeapu Mikpobiosnorii, Bipyconorii
Ta iIMyHoOrii YKpaiHCbKOT MefMYHOT CTOMAaTOJIoriYHOT akageMil, NonTasa, YKpaiHa.

Bacapa6 fipocnaB OnekciioBnY - Buknagay kadeapu mikpobionorii, Bipyconorii Ta imyHonorii
YKpaiHCbKOT MenYHOT CTOMAaTo/IorivyHOI akageMil, Nontasa, YkpaiHa.
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