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DYNAMICS OF ORAL FLUID INDICATORS
FOLLOWING SIALOSIS TREATMENT
IN PATIENTS WITH HYPOTHYROIDISM

Purpose of the study. 7o identify changes in oral fluid
indicators after the treatment of sialosis in patients with
hypothyroidism. Research methods. Based on the results
of a comprehensive examination of 73 patients with
hypothyroidism, 7 individuals were found to have the
initial stage of sialosis, 57 had the clinically manifested
stage, and 9 had the late stage. Mild pain in the areas of
the salivary glands was reported by 25 patients, while
the remaining patients did not note any discomfort or
pain in these areas. Further study was conducted on
the 57 patients who had a clinically manifested stage
of sialosis on the background of hypothyroidism. These
patients were divided into three groups. The first group
included 17 individuals who were administered a 1%
pilocarpine hydrochloride solution, 4 drops 1-2 times a
day. In the second group of 19 individuals, general tonic
therapy (AEvit + Vitamin C) was used in combination with
physiotherapeutic procedures: ultrasound application
of propolis oil in the parotid salivary gland areas.
Ultraphonophoresis with propolis oil was performed
using an ultrasonic therapy device. The third (control)
group consisted of 21 individuals who received general
tonic therapy (AEvit + Vitamin C). Scientific novelty.
Our proposed therapeutic and prophylactic regimen —
comprising a vitamin complex for general treatment and
ultraphonophoresis with propolis oil as a local treatment
for sialosis in patients with hypothyroidism — leads to
a significant improvement in the condition of the oral
cavity. It reduces the size of the salivary glands, decreases
inflammation, alleviates dryness of the vermilion border
of the lips, eliminates fissures and angular cheilitis, and
reduces the size of regional lymph nodes. Conclusions.
Examination of the total protein concentration in the
oral fluid of patients with sialosis on the background of
hypothyroidism showed elevated levels in all groups
at the beginning of the study. Investigation of alkaline

phosphatase activity prior to treatment in patients with
sialosis and hypothyroidism demonstrated an increased
level in all study groups, averaging 0,34 £ 0,017. The data
provided indicate that in patients with sialosis associated
with hypothyroidism, the oral fluid viscosity remains at a
sufficiently high level, which may be a significant factor
predisposing to a cariogenic situation and leading to
gingival inflammation in the oral cavity.

Key words: sialosis, hypothyroidism, salivary glands,
oral fluid.
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JIMHAMIKA ITOKA3HHUKIB POTOBOI
PIIVUHMU ITICJIA JIKYBAHHS CIAJTIO3Y
B ITALIEHTIB I3 I'NTIOTUPEO30M

Meta gocizkeHHsA. Busgumu 3MiHu NOKA3HUKIE pOmOo8oi
Ppiounu nicis NPo6edeH02o NiKy8aHusa Cidio3y 8 nayicumis
i3 einomupeosom. Metonu aociimxkenns. Ha niocmaei
Pe3VIbmamis KOMRIEKCHO20 obcmedicents 73 nayicnmis
i3 einomupeozom y 7 0ciO 8UABUIU NOYAMKOBY CMAOIIO
cianosy, KuiHiuHoO supadxgcery cmadiro —y 57 ocib, nizHwo
cmadiro — y 9 xeopux. Hesnauna bonicnicme y Oinaukax
CIUHHUX 3a103 mypoysara 25 nayicumis, a inwi X8opi
HenpuemMHux eiouymmie abo 60110 6 yiu OUIsHYL He 8i0-
snayanu. Tlooanvute docniodicents npogoounu 57 nayick-
mam, AKi Manu KIHIYHO 8UpadCceHy cmaolil cianosy, Ha
mui einomupeosy. Ilayiecumis poszdinunu Ha 3 epynu, 00
nepwoi epynu esiiiwinu 17 ocib, akum zacmocosysanu 1%
PO3YUH RINOKAPNIHY 2iopoxaopudy no 4 kpanai 1-2 pasu
Ha Oewv. Y Opyeiti epyni 3 19 ocib euxopucmosyeaiu
3a2a1bHOIMIYHIOBANILHY mepaniio, wo exmouanra AEeim +
Bimamin C i ¢izsiomepanesmuuni npoyedypu: yiompas-
8YKOBe 86€0€eHHs MACLA NPONOTICY 8 OLIAHKAX NPUBYULHUX
CIUHHUX 3a103. Yaempagonogopes i3 maciom npono-
Jicy nposoounu 3a 00NOMO2010 anapamy YIbmpaseyKogoi
mepanii. Tpems epyna — epyna KOoHmpoJis, CK1A0anacs i3
21 ocobu, 6UKOpUCMOBYBANACL 3A2ANbHO3MIYHIOBAILHA
mepanis, wo exmoyara AEeim + Bimamin C. HaykoBa
HOBH3HA. 3acmocysants po3pobienoeo Hamu iKY 8aIbHO-
npoQiNaKmuyHo20 Komniekcy, 00 CKiaoy K020 8Xx005mb
BIMAMIHHUL KOMNJIEKC OISl 3A2albHO20 JUKYBAHHA | Vilb-
mpaghonogopes i3 MACIOM RPONOICY K Micyese JIKy-
6AHHS CIANO3Y 8 NAYIEHMIG [3 2INOMUPEO30M, NPUBOOUMb
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00 3HAYHO20 NOKPAUjeHHs CMAHY POMOB0i NOPOHCHUHU,
SMEHUWIeHHST CIUHHUX 3A7103, 3HUIICEHHS 3aNANleHHsl 6 HUX,
VCYHeHHs CYXOCmi 4ep8oHoi 0onamieKu 2y0, mpiwuH i 3aio
Y Kymax poma ma 3MeHuleHHs peTioHapHux 1imgposysuis.
BucHoBku. Busuenns xonyemmpayii 3aeaivhoco OiLIKa
6 pOmogitl pIOUHI NAyieHmie i3 Ciano3omM Ha mJi cinomupe-
03y NOKA3AI0 1020 30IIbUIEHHS 8 YCIX 2PYNAX HA NOYAMKY
docniocenus. JlocniodceHHs akmusHOCmi JyxHcHOI ¢oc-
omasu 00 nouamky aiKy8aHHs NAYIEHMIS 13 CIANL030M HA
MLl 2inomupeo3y NOKA3ai0 NiOGUWEHULL PI6EHb ) 6CIX epy-
nax cnocmepesicenns, 0,34 £0,017.

Hasedeni namu oani cgiouams npo me, wo 6 nayicHmis i3
cianosom Ha mi 2inomupeo3y NOKA3HUK 8 A3KOCMi pomo-
601 PIOUHU 3AMUMAEMbCA HA OOCUMb BUCOKOMY DI6HI,
JIOSTUHO NPUNYCIMUMU, WO Ye MOdice OYmu iCIOMHUM YUH-
HUKOM, WO NPOBOKYE KAPIECOSEHHY CUMYAaYilo ma npu3eo-
Oums 00 3anaieHHsL ACeH Y NOPOICHUHI poma.

KulouoBi cyioBa: cianos, cinomupeos, CiunHi 3a7103U,
pomosa piouna.

Oral fluid is a unique biological medium. There
has been significant interest in examining its indica-
tors for diagnostic purposes since the 1980s. As lab-
oratory methods and equipment have advanced, stud-
ying various components of oral fluid has become
more accessible [1; 5]. Its physicochemical and bio-
chemical parameters have been characterized, their
reference values established for different age groups,
and conditions for sample preparation have been
defined. It has been determined that oral fluid con-
tains a wide range of proteins and peptides, nucleic
acids, as well as electrolytes, enzymes, hormones,
and other regulators that originate from both local
and systemic sources. This makes oral fluid poten-
tially valuable as a biological medium for assessing
not only physiological processes and pathological
states in the oral cavity but also throughout the body.
In comparison with the traditional method of ana-
lyzing blood parameters, determining indicators in
oral fluid has several advantages: it is noninvasive,
atraumatic to the patient, stress-free, and offers sim-
pler conditions for storage and transportation (due to
its liquid state, as opposed to whole blood, which is
prone to coagulation). It is also possible to collect the
biological material multiple times, facilitating its use
in various express laboratories. Despite the interest in
the diagnostic value of oral fluid, the main challenge
in studying its parameters lies in the insufficient
amount of systematized information regarding the
role of specific biomolecule assessments for disease
detection in clinical practice [3; 6; 7].

Salivary glands (SG) respond sensitively to vari-
ous changes in the body, reflecting pathological pro-
cesses occurring within. Clinically, this manifests as
a reactive-dystrophic process in the salivary glands
against the background of systemic pathology [1; 2].

It is well known that SGs are involved in regulating
the digestive activity of the stomach, and numerous
authors have noted the development of sialadenosis
in patients with carbohydrate metabolism disorders,
chronic renal failure, thyroid pathology, reproductive
system disorders, and systemic diseases [1; 4; 8].

Viscosity is a measure of the internal friction
between adjacent molecules in flowing layers of a
fluid. Saliva exists in a micellar state. Proteins that
bind large amounts of water contribute to dispersing
the entire volume of saliva among micelles, resulting
in a structured fluid with high viscosity.

Phosphatases (acid and alkaline) participate in
phosphorus-calcium metabolism by cleaving phos-
phate groups from phosphoric acid compounds and
ensuring the mineralization of bones and teeth. Alka-
line phosphatase, as an enzyme involved in transport-
ing phosphorus across cell membranes, is an indica-
tor of phosphorus-calcium metabolism. It is present
in sufficiently high quantities in the cellular elements
of bone tissue, as well as in microorganisms and leu-
kocytes; its levels also increase in oral fluid in the
presence of dental pathology.

Alkaline phosphatase requires a pH of 10,0 for
its activity. Such a pH value is formed locally upon
activation of enzymes that release NH, groups in
proteins, thereby shifting the pH toward an alkaline
environment. Active alkaline phosphatase cleaves
phosphate esters of various compounds, releasing
phosphoric acid, i.e., phosphorus atoms [1; 7].

Materials and methods of the study. The study
included 57 patients who had a clinically manifested
stage of sialosis on the background of hypothyroid-
ism. The patients were divided into three groups.

The first group comprised 17 individuals who
were administered a 1% pilocarpine hydrochloride
solution, 4 drops 1-2 times a day.

The second group (19 individuals) received gen-
eral tonic therapy (AEvit + Vitamin C) along with
physiotherapeutic procedures: ultrasound applica-
tion of propolis oil in the area of the parotid salivary
glands. Ultraphonophoresis with propolis oil was
performed using an ultrasonic therapy device.

The third (control) group consisted of 21 indi-
viduals who received general tonic therapy (AEvit +
Vitamin C).

During the dental examination of all patient
groups, general diagnostic principles were employed.
The examination of patients with hypothyroidism
included a thorough analysis of their complaints, col-
lection of medical history, and an objective exami-
nation. In our study, we established a rapport with
the patients; by asking guiding questions, we helped
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them provide a sequential narrative of their disease
history, while analyzing the progression of symp-
toms. The study was performed in accordance with
all deontological rules, considering personal charac-
teristics [7].

Assessment of the condition of the salivary glands
and the oral cavity began with identifying complaints
and collecting medical history, examined chronolog-
ically. We noted the onset of initial symptoms and
duration of the disease. Special attention was paid to
burning sensations, tingling, or the feeling of a for-
eign body in the oral cavity, dryness or, conversely,
excessive salivation, and its nature. Indirect manifes-
tations of xerostomia were also considered: severe
reduction in salivation during emotional stress, ina-
bility to eat without drinking water, the need to drink
water at night due to severe oral dryness [4].

Most patients with hypothyroidism complained
of persistent oral dryness (63,0%), whereas 35%
experienced periodic xerostomia during prolonged
speaking or emotional stress, as well as during
meals. Some patients reported dryness of the oral
mucosa arising after enlargement of the salivary
glands, and 17 individuals mentioned frequently
waking up at night to drink water, with mornings
characterized by difficulty separating their lips or
opening their mouth [5].

The primary complaint among patients with sia-
losis on the background of hypothyroidism was pain-
less swelling in the parotid-masseter region, oral dry-
ness, and periodic burning of the tongue, lips, and
cheeks, as well as mild pain in the salivary gland
areas, reduced hearing acuity, and discomfort in the
ears. The aforementioned subjective symptoms were
confirmed by objective findings during dental exam-
inations.

It was established that all groups of patients with
sialosis and hypothyroidism exhibited hyposaliva-
tion, as their initial mean salivation volume across
the groups was 0,87 £+ 0,04 ml.

All patients were monitored jointly by an endo-
crinologist and a dentist, allowing for coordinated
adjustments in their examination and treatment. A
clinical assessment of treatment outcomes was car-
ried out based on patient complaints, overall condi-
tion, local signs of disease progression, and data from
diagnostic methods.

Saliva collection from individual salivary glands
was performed using special cannulae based on the
T.B. Andreeva method [1].

After oral administration of 8 drops of a 1%
pilocarpine solution and 20 minutes of preliminary
bougienage of the ducts, special cannulae were intro-

duced into the ducts of the parotid or submandibular
salivary glands. The collection time was 20 minutes
after the first drop of secretion appeared. The nor-
mal rate of parotid salivary gland secretion is 1-3 ml,
while the submandibular glands produce 1-4 ml.

The viscosity of oral fluid was determined using
an Ostwald viscometer according to the formula:

A=At

where A_— viscosity of unstimulated oral fluid;

A, — relative viscosity of water at a given temper-
ature;

t — outflow time of saliva; t, — outflow time of
water.

Biochemical analyses of oral fluid were conducted
before and one month after treatment. Oral fluid was
collected in the morning on an empty stomach.

The total protein content in the oral fluid was
determined using Lowry’s colorimetric method,
which is based on the formation of colored prod-
ucts from aromatic amino acids and cysteine upon
interaction with Folin’s reagent, combined with a
biuret reaction to peptide bonds. The protein con-
centration was expressed in grams per liter (g/L) of
oral fluid.

Alkaline phosphatase (AP) activity was deter-
mined by the method of O. Bessey (1973), which is
based on the hydrolysis of the substrate p-nitrophenyl
phosphate, yielding a yellow coloration in an alkaline
medium. The intensity of the color corresponds to
the enzyme’s activity. For measuring AP activity, the
substrate was prepared in a glycine buffer with pH
10,5. After hydrolysis, an alkaline medium was cre-
ated by adding a 0,02% NaOH solution to the incu-
bation mixture. The activity of alkaline phosphatase
was expressed in pkat/L (1 katal is the enzyme activ-
ity that catalyzes the formation of 1 mole of p-nitro-
phenol).

Results and Discussion. Our proposed therapeu-
tic and prophylactic regimen — consisting of a vita-
min complex for general treatment and ultraphono-
phoresis with propolis oil for local management of
sialosis in patients with hypothyroidism — resulted in
a significant improvement in the oral cavity, reduc-
tion in the size of the salivary glands, decreased
inflammation, elimination of dryness of the vermil-
ion border of the lips, fissures, and angular cheilitis,
and a decrease in the size of regional lymph nodes.
The presented results demonstrate the positive effect
of the proposed treatment and prophylactic complex
on salivation volume, viscosity, and the biochemi-
cal parameters of oral fluid in patients undergoing
sialosis treatment against the background of hypo-
thyroidism.
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Changes in the oral fluid viscosity in patients with
sialosis and hypothyroidism are presented in Table 1.

Table 1
Dynamics of Changes in Oral Fluid Viscosity
in Patients with Sialosis
and Hypothyroidism, M = m

Patient Groups Trlzgi‘::n " After 1 Month
1 2,57+0,13 1,73 £ 0,09
n=17
n 2,58+0,13 1,61 £ 0,06
n=19
Con;“il 2Glr°up 2.56+0.13 2.13+0.11

When comparing oral fluid viscosity in patients
with sialosis and hypothyroidism across the groups
prior to treatment, there were no statistically sig-
nificant differences (p > 0,05). After our treatment,
statistically significant differences (p < 0,05) were
observed in the experimental groups, whereas in
the control group there were only minor changes
(p>0,05).

Analysis of the results indicates that oral fluid vis-
cosity is elevated in all patients with sialosis on the
background of hypothyroidism.

As shown in Table 1, oral fluid viscosity
decreased significantly in Groups I and II, but was
most pronounced in the group that received addi-
tional physiotherapeutic treatment. Thus, these data
suggest that in patients with sialosis and hypothy-
roidism, the viscosity of the oral fluid remains rel-
atively high, likely acting as a significant factor in

25 2,33

fluid g/1
_\_l—‘
L M

[y

0

Indicators of total protein content in oral
w

I : I : II
0 I I
1 2 3

promoting a cariogenic environment and contribut-
ing to gingival inflammation.

An examination of fotal protein concentration in
the oral fluid of patients with sialosis and hypothy-
roidism revealed elevated levels in all groups at the
onset of the study (Figure 1), reaching 2,33 +0,13 g/LL
in the first group, 2,29 + 0,12 g/L in the second, and
2,31 £ 0,12 g/L in the third (p > 0,05).

After one month of treatment, the total protein
concentration in the first group was 1,32+ 0,07 g/L, in
the second group 1,25+ 0,09 g/L, and 2,28 £ 0,13 g/L
in the third (control) group. Following the use of ther-
apeutic and prophylactic agents, numerical values for
total protein concentration in the oral fluid of sialosis
patients with hypothyroidism were lower in the first
two groups, whereas the control group did not show a
statistically significant decrease (p < 0,05) (Figure 1).

Study of alkaline phosphatase activity prior to
treatment in patients with sialosis and hypothyroid-
ism showed elevated levels in all observation groups
(0,34 = 0,017, 0,35 + 0,013, 0,34 + 0,018 pkat/L),
obviously due to abnormalities in both dental condi-
tions and thyroid gland pathology.

One month after treatment, AP activity values
tended to decline. In the first group (pilocarpine
solution), the indicator was 0,28 = 0,014 pkat/L;
in the second group (physiotherapeutic meth-
ods), 0,26 + 0,013 pkat/L; and in the third group,
0,31 £ 0,017 pkat/L, indicating only a minor change
(Figure 2).

Statistically significant differences in AP activity
were found in the first and second groups (p < 0,05).
In the third group, the decrease in the indicator was
minor (p > 0,05).

Total protein concentration in oral fluid of
patients with sialosis on the background of
hypothyroidism before and after treatment.

2,29 2,31 228

Comparison groups

Fig. 1. Total protein concentration in the oral fluid of patients with sialosis and hypothyroidism
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Alkaline phosphatase activity indicators before
and after the start of treatment in patients with
sialos on the background of hypothyroidism.

0,4
0,35
0,3
0,25
0,2
0,15
0,1
0,05

Alkaline phosphatase level

o

0,34 0,35 0,34
0.31
I ! I ! I I
1 2 3

Comparison groups

Fig. 2. Alkaline phosphatase activity before and after treatment in patients with sialosis and hypothyroidism

Conclusions:

1. Examination of total protein concentration in
the oral fluid of patients with sialosis and hypothy-
roidism revealed elevated levels in all groups at the
onset of the study, averaging 2,31 £ 0,12 g/L.

2. Investigation of alkaline phosphatase activity
prior to treating patients with sialosis on the back-
ground of hypothyroidism showed elevated levels
across all observation groups, with a mean of 0,34 +
0,017 pkat/L.

3. The use of our proposed therapeutic and prophy-
lactic regimen — including a vitamin complex for gen-
eral treatment and ultraphonophoresis with propolis
oil as local therapy for sialosis in patients with hypo-
thyroidism — led to a significant improvement in the
oral cavity, reduction in salivary gland size, decrease
in inflammation, elimination of dryness of the vermil-
ion border of the lips, fissures, and angular cheilitis,
and a decrease in regional lymph nodes.
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