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ABSTRACT
The problem of hormonal imbalance in periodontal diseases, as well as the importance of endocrine diseases in 
its development, plays a significant role. In the professional literature there are data that thyroid disease is a risk 
factor for the occurrence and further progression of periodontal diseases. The processes of bone modeling and 
remodeling and its mineralization are closely related to calcium metabolism. The biochemical manifestation of os-
teoporotic processes in the alveolar bone in generalized periodontitis is a violation of calcium-phosphorus homeo-
stasis against the background of altered markers of bone metabolism. The aim of our investigation was to study the 
calcium-phosphorus homeostasis of the oral fluid in patients with primary hypothyroidism and persons without 
endocrine pathology, with generalized periodontitis. Since in the structure of periodontal diseases in the study 
groups generalized periodontitis of the initial-I and II degree had the largest percentage, biochemical studies were 
performed in this sample of patients. The first group included 50 people with generalized periodontitis against the 
background of primary hypothyroidism: 25 patients – with generalized periodontitis of the initial-I degree and 25 
patients with generalized periodontitis of the II degree of development. The second group included 50 patients 
with generalized periodontitis without endocrinological pathology (25 patients with GP of the initial-I degree and 
25 patients with GP of the II degree of development). In young people with generalized periodontitis, against 
the background of hypothyroidism, there were observed negative changes in calcium-phosphorus homeostasis of 
the oral fluid: there was a tendency to the decrease of calcium content in the oral fluid with the development of 
inflammatory-dystrophic process in the periodontium, on the contrary, phosphorus level has increased. Negative 
dynamics of calcium-phosphorus molar coefficient was found in patients with hypofunction of the thyroid gland. 
Thus, the analysis of research results shows that in young people with periodontal diseases and hypothyroidism 
there is a pathological change in metabolic processes, increased excretion of mineral components, especially cal-
cium. Periodontal pathology against the background of hypothyroidism is characterized by the development of a 
chronic inflammatory process together with a pronounced decrease in calcium-phosphorus homeostasis of the 
oral fluid.
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INTRODUCTION

The number of organs and systems responding 
to thyroid hormones includes the issues of thyroi-
dology into the field of interest of various medical 
specialties, and the growing incidence of thyroid 

diseases among the population brings these prob-
lems to the forefront of modern endocrinology. Cur-
rently, close attention is drawn to thyroid diseases 
associated with endemic foci of iodine deficiency in 
soil and water [1,2]. Most often, the pathology of the 
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thyroid system is accompanied by hypothyroidism 
syndrome, caused by insufficient production of thy-
roid hormones and peripheral disorders of their ac-
tion [3].

The problem of hormonal imbalance in perio-
dontal diseases, as well as the importance of endo-
crine diseases in its development, has a significant 
role. It is known that the state and interaction of the 
main regulatory systems (nervous, endocrine and 
immune ones) determines the homeostasis of the 
organism and its reaction to any pathogenic influ-
ence. In the professional literature there are data 
that thyroid diseases are some risk factors for the 
occurrence and further progression of periodontal 
diseases [4-8].

The processes of modeling and remodeling of 
bone and its mineralization are closely related to 
calcium metabolism. The biochemical manifesta-
tion of osteoporotic processes in the alveolar bone 
in generalized periodontitis is a violation of calci-
um-phosphorus homeostasis against the back-
ground of altered markers of bone metabolism [9-
11].

It is known that the elemental composition of the 
organism can be judged with sufficient confidence 
according to the content of individual macro- and 
micronutrients in various biosubstrates: blood, 
urine, oral fluid. The study of oral fluid as a biologi-
cal environment that washes teeth and the mucous 
membrane of the oral cavity is of particular interest 
to dentists. Oral fluid belongs to the integral envi-
ronmental media of the human body, therefore, 
both metabolic processes affect its composition and 
components of oral fluid have local and systemic ef-
fects, which allows us to consider it an important 
factor in maintaining human health [12].

AIM

The aim of our study was to investigate the calci-
um-phosphorus homeostasis of the oral fluid in pa-
tients with primary hypothyroidism and persons 
without endocrine pathology, with generalized per-
iodontitis.

MATERIALS AND METHODS

Since in the structure of periodontal diseases in 
study groups generalized periodontitis of the ini-
tial-I and II degree of development had the largest 
percentage, biochemical studies were performed in 
this sample of patients. The first group included 50 
patients with generalized periodontitis against the 
background of primary hypothyroidism: 25 patients 
– with generalized periodontitis of the initial-I de-
gree and 25 patients with generalized periodontitis 
of the II degree of development. The second group 
included 50 patients with generalized periodontitis 

without endocrinological pathology (25 patients 
with GP of the initial-I degree and 25 patients with 
GP of the II degree of development).

Determination of the amount of calcium in the 
oral fluid was performed using a kit for the determi-
nation of calcium in biological fluids (research-pro-
duction company Simko, Ukraine). The principle of 
the method action is based on the ability of calcium 
to form a blue complex in a neutral medium with 
the stain Arsenazo III measured photocolorimetri-
cally (photocolorimeter KFK-2MP) at a wavelength 
of 590-650 nm.

Quantitative determination of phosphorus con-
tent in the oral fluid was performed with atomic-ab-
sorption spectrophotometry using standard sets of 
reagents and control sera Filo-Norm, Filo-Pat made 
by company SpineLab (Ukraine) on the atomic-sorp-
tion spectrophotometer Saturn-3, equipped with an 
electrothermal atomizer Graphite-2 according to 
the standard method described in the factory oper-
ating instructions.

To objectively assess the reliability of the re-
search results, statistical processing of the obtained 
data was performed with the help of conventional 
methods of variation statistics using a Pentium II 
personal computer and statistical software package 
Statgraphic 2.3 and Microsoft Excel 2000. Statistical 
processing of the results obtained was performed 
by calculating the arithmetic mean (M), standard 
deviation (Ϭ), mean error (m). The degree of relia-
bility (p) of the obtained results was determined by 
t-criterion.

RESULTS

The results of studies of calcium-phosphorus ho-
meostasis of the patients’ oral fluid in both observa-
tion groups are represented in Table 1.

The average value of calcium content in the oral 
fluid of young people with generalized periodontitis 
against the background of hypothyroidism was 
1.29±0.28 mmol/l and was within the normative val-
ues for this index, but was 1.2-fold lower than that 
of persons without endocrine pathology, p < 0.01.

With the development of the inflammato-
ry-dystrophic process in the periodontium, a de-
crease in the calcium content in the oral fluid of 
group I patients – 1.09-fold (1.23±0.31 mmol/l, p < 
0.01) was observed.

In generalized periodontitis of the initial-I de-
gree of development in patients of group I the con-
centration index of inorganic phosphorus in the 
oral fluid was 3.87±0.54 mmol/l. In generalized per-
iodontitis of the II degree of development, an in-
crease of the phosphorus content in the oral fluid 
was observed: the digital value of 4.60±0.62 mmol/l 
approached the upper margin of normal for this in-
dicator. The average value of phosphorus in the oral 
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fluid of patients with generalized periodontitis 
against the background of reduced thyroid function 
was 4.24±0.58 mmol/l and was 1.7-fold higher than 
similar in the group of persons without endocrino-
logical pathology, p < 0.01.

Normally, the calcium-phosphorus ratio in the 
oral fluid is in the range of 0.5-1.2 units. With the 
progression of the inflammatory-dystrophic pro-
cess in the periodontium of patients in group I, a 
decrease in the calcium-phosphorus coefficient 
from 0.34±0.07 units up to 0.27±0.06 units was ob-
served. In patients with hypothyroidism, the aver-
age value of this index was 0.30±0.07 units, which 
was less than the lower limit of the reference values 
and 2-fold less than the index of group II, p < 0.01 
(Fig. 1).

In the study group II, the opposite dynamics of 
the content of mineral elements in the oral fluid 
was observed (Fig. 2). The level of calcium in the 
oral fluid increased from the digital indicator of 
1.46±0.34 mmol/l in GP of the initial-I degree to 
1.52±0.37 mmol/l in GP of the II degree of develop-
ment, p < 0.01. However, the concentration index of 
inorganic phosphorus in the oral fluid of persons 
not burdened with endocrine pathology, tended to 
decrease with the development of the pathological 

process in the periodontium (2.52±0.43 mmol/l and 
2.47±0.40 mmol/l, p < 0.01).

Calcium-phosphorus coefficient in persons of 
group II increased from 0.58±0.11 units in GP of the 
I degree to 0.61±0.12 units in GP of the II degree, p < 
0.01. The average value of calcium-phosphorus ra-
tio in the oral fluid of persons not burdened with 
endocrinological pathology (0.59±0.12 units) was 
within the normative values and was 2-fold higher 
than that of patients with the primary hypothyroid-
ism, p < 0.01.

DISCUSSION

The results of our studies objectified that the 
content of calcium and phosphorus in the oral fluid 
are closely interrelated.

Thus, in young people with generalized perio-
dontitis, against the background of hypothyroidism, 
negative changes in calcium-phosphorus homeosta-
sis of the oral fluid were observed: there was found 
a tendency to decrease the calcium content in the 
oral fluid with the development of inflammato-
ry-dystrophic process in the periodontium, on the 
contrary – phosphorus levels have increased.

Negative dynamics of calcium-phosphorus mo-
lar coefficient was found in patients with hypothy-

TABLE 1. Indices of calcium-phosphorus homeostasis of the oral fluid in the study groups

Index
І group (n = 50) ІІ group (n = 50)

GP of the initial-І 
degree

GP of the
ІІ degree

GP of the initial
І degree

GP of the
ІІ degree

Concentration of Са (mmol/l) 1,35±0,25*• 1,23±0,31* 1,46±0,34•• 1,52±0,37
Concentration of Р (mmol/l) 3,87±0,54*• 4,60±0,62*   2,52±0,43•• 2,47±0,40
Coefficient of
Са/Р (un) 0,34±0,07*• 0,27±0,06* 0,58±0,11•• 0,61±0,12

* p < 0.01 – significant difference of values in relation to the data of group II;
 •p1 < 0.01 – a significant difference in values between the indices of group I
 ••p2 < 0.01 – a significant difference of values between indices of group II

FIGURE 1. Indices of calcium/phosphorus homeostasis of the oral fluid 
in patients of the group I
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roidism. The results of studies indicate a problem in 
the absorption of calcium in patients with hypothy-
roidism. This suggests that for normal absorption 
and metabolism of calcium thyroid hormones are 
required, the production of which is reduced in this 
endocrine pathology. The data of our research are 
consistent with the conclusions of other authors 
having studied this topic [13-15]. According to Car-
doso LF et al., the bone remodeling process is an in-
genious mechanism that simultaneously contrib-
utes to calcium homeostasis and bone resistance. 
Under ideal conditions, the final product of bone 
remodeling is the maintenance of bone integrity. 
Conversely, imbalance in bone formation and re-
sorption leads to bone loss and deterioration of 
bone microarchitecture, with consequent emer-
gence of bone fragility and an increased risk of frac-
tures. Hypothyroidism slows down bone metabo-
lism, favoring resorption and a negative calcium 
balance and as a result bone loss [16]. In attempts to 
elucidate factors stimulating bone resorption in pa-

tients with different inflammatory diseases in the 
vicinity of the skeleton, peridontal disease, authors 
Rasmussen et al. are investigating the presence of 
bone-resorbing activity in a variety of inflammato-
ry exudates [17]. We agree with other authors that 
hypothyroidism causes negative changes in bone 
mineral composition and complicates the course of 
periodontal disease [18-23]. 

CONCLUSIONS

Thus, the analysis of research results shows that 
in young people with periodontal diseases and hy-
pothyroidism there is a pathological change in met-
abolic processes, increased excretion of mineral 
components, especially calcium. Periodontal pa-
thology against the background of hypothyroidism 
is characterized by the development of chronic in-
flammatory process together with a pronounced 
decrease in calcium-phosphorus homeostasis of the 
oral fluid.

FIGURE 2. Indices of calcium/phosphorus homeostasis of the oral 
fluid in patients of the group II
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