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A b s t r a c t — The paper is focused on evaluating the oral
cavity homeostasis in patients with mild chronic generalized
periodontitis (CGP) (Group 1, 35 persons) and mild
peri-implantitis (Group 2, 30 persons). The control group
included healthy individuals (20 persons) with neither
dental nor somatic issues. The material used for the study
was oral fluid. The general metabolic processes in the
periodontal and peri-implant area tissues were described
based on analysis of the protein and mineral metabolism
indicators, as well as on the hygiene and periodontal status
indices. The paper presents the results of a comparative
assessment involving Groups I and II with the control group
and between Groups I and II. Our findings show changes
in ion balance in both groups. Significant disturbances in
the protein and mineral metabolism have been identified
in the main groups, which contributes to the development
of inflammation and reduced detoxification in periodontal
and peri-implant tissues. A rise in Calcium and Magnesium
indicates destructive processes in bone tissues. In case of
mild CGP, these changes are more prominent. The oral
hygiene and periodontal status indices in Group I proved
to be significantly worse. Therefore, while performing
implantation on the background of chronic generalized
periodontitis, it is important to take into account its
metabolic imbalance and implement preventive measures.
K e y w o r d s — dental peri-implantitis, chronic generalized
periodontitis, oral fluid, oral cavity homeostasis.

I n t r o d uc t i o n

Of all dental issues affecting different population
groups, the recent years have witnessed an increase
in various periodontal diseases [1, 2, 5, 7, 14]. Their
overall prevalence remains high with no decrease trend
to be observed practically anywhere in the world [3, 4].
The data available in the literature in Russia shows that
95% -100% of patients among different age groups
have signs of inflammatory periodontal diseases
[12, 15]. A special place here belongs to chronic generalized periodontitis (CGP), which is a serious social,
economic and medical issue [6]. Periodontal diseases

feature pathogenic microflora in the oral cavity.
Accumulating bacterial plaque facilitates inflammation, which often results in removed teeth. Once lost,
the teeth can be restored through various methods,
including implants. In modern conditions, the indications for implantation in patients with periodontal
diseases are expanding.
However, failure to follow oral hygiene requirements and periodontitis belong to the risk factors
for peri-implantitis [8–11, 13]. The hypothesis here
is that pathogenic microorganisms detected on
periodontal teeth can develop colonies, so implants,
similarly to cross-infection, develop a complication known as dental peri-implantitis. Despite the
undeniable progressive value of implantation, dental
peri-implantitis complicates osseointegration. Typical
is the fact that inflammatory and destructive complications can be observed even in cases where the
bone-to-implant connection is optimal and are to be
regarded as osseointegration. In this regard, improving implants osseointegration and maintaining the
area of the implant and the surrounding bone tissue,
which is discussed in the literature, stands out as an
urgent issue faced by implantology.
Currently, there is a need for newer data that
would reveal the role and the nature of the effect that
CGP has in modeling molecular processes responsible
for physiological and reparative osteogenesis, search
for individual criteria, and identification of predictors
behind the development of inflammatory and destructive complications in dental implantation. Oral fluid
(OF), in this context, is a universal medium that can
be obtained noninvasively and it is widely available
when it comes to studying various processes. To determine the most specific character of metabolic changes
in dental peri-implantitis, as we see it, can be done
through a comparative study of oral fluid in inflammatory diseases of periodontium and the peri-implant
area tissues.

Aim of study:

to evaluate the oral homeostasis status in patients with
mild chronic generalized periodontitis and mild dental
peri-implantitis, in order to predict the development
of inflammatory and destructive complications of
dental implants.

DE N TI S T R Y

| archiv euromedica | 202 1 | vol. 11 | num . 1 |

M at e r i a l s a n d m e t h o d s

To evaluate oral homeostasis, 85 patients were
examined, including 35 (41.2%) of them featuring
mild chronic generalized periodontitis (Group 1) and
another 30 (35.3%) with mild dental peri-implantitis
(Group 2). In order to compare the OF studied indicators, 20 more persons (23.5%), comparable in gender
and age, healthy in term of dental and somatic health,
and referred to as the control group, were examined.
The oral homeostasis status was evaluated through
studying a number of indicators reflecting the destruction process, the mineralization and demineralization
of the bone tissue. For this purpose, the biochemical
composition of the unstimulated mixed oral fluid and
the hygiene status of the oral cavity were studied. The
study relevance relies on the need to establish pathological changes at the metabolic level, thus aiming to
develop further treatment tactics. All the patients had
their OF content of mineral components (Calcium,
Magnesium, Ammonium Cation, Nitrate Anion),
protein metabolism indicators (total protein, total albumin concentration, effective albumin concentration,
albumin binding reserve and toxicity index) evaluated.
The dental status was evaluated through the
following indexes: the Green-Vermillion index in the
Cowell modification, the Russel index, the Loe & Silness index, and the Muhlemann index. Statistical data
analysis was performed within the SPSS 25 package.
Descriptive statistics were represented via the mean
and standard deviation (M±SD). Group comparison
implied single-factor analysis of variance (one-way
ANOVA) followed with inter-group comparisons involving the Bonferroni criterion. The differences were
considered statistically significant at p<0.05.

R e s u l t s a n d D i s cu s s i o n

Table 1 shows the results of protein metabolism.
The total protein concentrations in the oral fluid
of all the three groups featured comparable values
and did not differ statistically. There was no differ-

ence between the total albumin concentration in the
control groups and in patients with chronic generalized periodontitis, yet it was lower in patients with
dental peri-implantitis (p<0.001 compared to the
control group and Group 1). Significantly lower values
of effective albumin concentration, albumin-binding
capacity and toxicity index were observed in both
groups of patients, if compared to the control group
(p<0.001). The effective albumin concentration and
the toxicity index in Groups I and II, though, revealed
no statistically significant difference, whereas the
albumin-binding capacity was the lowest in patients
with mild dental peri-implantitis (p=0.003 compared
to patients with mild CGP).
Table 2 shows the results of mineral exchange.
Statistically significantly higher concentrations of
oral fluid mineral components (Calcium, Magnesium,
Ammonium Cation and Nitrate Anion) were identified in patients with mild chronic generalized periodontitis and mild dental peri-implantitis, if compared
to the control group (p<0.001). When comparing the
groups among themselves, higher concentrations of
Calcium and Ammonium Cations were to be observed
in Group 1 compared to Group 2 (p<0.001), while
the Nitrate Anions level was higher (p=0.007). The
Magnesium concentrations in the oral fluid obtained
from patients with mild CGP and mild dental periimplantitis did not differ statistically.
The Ammonium Cation and the Nitrate Anion
contents were evaluated in order to detect the degree
of microbial invasion as the ions in question are mainly
products of microorganisms' metabolism. Their
increase in Groups I and II, if matched against the control group, inspired the idea of identifying the reason
behind microbial contamination. From this stance, of
interest is studying the indices of oral hygiene, the periodontal tissues status, and the peri-implant area. The
results are to be seen from Table 3.
Analysis of the data in the table shows that the
hygiene indices, as well as the periodontal index and

Table 1. Oral fluid protein metabolism indicators in Groups I and II compared with the control group
Indicator
Total protein, g/l
Total albumin concentration, g/l
Effective albumin
concentration, g/l
Albumin-binding
capacity
Toxicity index

with mild chronic
Control group Patients
periodontitis
M±SD n=20 generalized
(Group I) M±SD n=35
3.40±0.47
3.50±0.36

Patients with
Control
р, Control group р, Group I –
mild dental peri-implanti- р,
group
–
Group
I
– Group II
Group II
tis (Group II) M±SD n=30
3.45±0.35
1.000
1.000
1.000

0.33±0.01

0.33±0.04

0.29±0.03

1.000

<0.001

<0.001

0.26±0.05

0.13±0.05

0.10±0.06

<0.001

<0.001

0.095

78.8±10.5

42.7±9.6

34.4±9.4

<0.001

<0.001

0.003

0.27±0.15

2.01±0.82

1.91±0.95

<0.001

<0.001

1.000
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Table 2. Mineral components content in the oral fluid, Groups I and II vs. the control group
Indicator
Calcium (mmol/l)
Magnesium (mmol/l)
Ammonium Cation
(mmol/l)
Nitrate Anion (mmol/l)

with mild chronic
Control group Patients
periodontitis
M±SD n=20 generalized
(Group I) M±SD n=35
0.55±0.07
1.13±0.21
0.29±0.08
1.23±0.24

Patients with
mild dental peri-implantitis
(Group II) M±SD n=30
0.92±0.20
1.10±0.65

р, Control
р, Control
р, Group I –
group –Group I group – Group II Group II
<0.001
<0.001

<0.001
<0.001

<0.001
0.826

3.10±0.29

7.12±0.76

6.22±0.72

<0.001

<0.001

<0.001

2.74±0.38

7.21±0.89

6.51±0.87

<0.001

<0.001

0.007

Table 3. Indicators of index assessment of the state of periodontal and
peri-implant zone tissues of Groups I and II
Green-Vermillion
index
Group I
3.24±0.23
Group II
2.57±0.22
Control group 1.3±0.01
Group

Russel index Muhlemann index
2.53±0.21
1.51±0.13
1.2±0.09

1.96±0.21
1.75±0.15
1.1±0.10

the gum bleeding index are significantly higher in
Groups I and II if compared to the control one. Comparing Groups I and II, we can see that the values are
higher in Group I, which suggests that the increase in
the Ammonium Cation and Nitrate Anion in the OF
is due to poor oral hygiene.
The oral homeostasis evaluation in patients with
mild CGP and mild dental peri-implantitis revealed
an ionic imbalance with a certain correlation dependence. A decrease in the albumin effective concentration reflects a decrease in its free binding centers.
Their number helped identify the protein protection
status. The effective concentration of this transport
protein serves to describe its ability to be involved in
detoxification processes. The albumin-binding capacity decreased significantly in Groups I and II, which
can be viewed as a pathogenetically important link
within inflammation development in peri-implant and
periodontal tissues. The decrease in the Calcium and
Magnesium levels observed in Groups I and II demonstrates a unidirectional process of bone resorption in
the dentoalveolar zone.

Conclusion

Thus, the analysis of oral fluid protein metabolism indicators showed a decrease in protein protection in Groups I and II if compared with the control
group, which is evidence to the development of
inflammation and a decrease in detoxification processes in periodontal and peri-implant tissues. In case of
mild CGP, these changes are more pronounced. The
evaluation of mineral metabolism showed a signifi-

cant increase in the Calcium and Magnesium levels
in the OF collected among patients of Groups I and
II, compared with the control, which points at bone
resorption, especially in Group I. Low levels of oral
hygiene as well as the periodontal and peri-implant tissue condition indices correlate both with the control
group, and among the groups. Mild CGP, though,
features more significant disturbances in protein and
mineral metabolism, if compared with mild dental
peri-implantitis. Lack of periodontal ligaments in
implants attached to them may cause peri-implantitis
on the background of chronic generalized periodontitis, even in mild cases. This factor should be taken into
account when carrying out dental implantation.
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