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STUDENTS' SALIVA DURING PHYSICAL ACTIVITIES OF VARIOUS
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The aim of the work was to study changes in saliva pH, lactate content, mineral composition and a-amylase activity
during high and moderate intensity physical activity on the body of students with different levels of physical fitness.
The study involved 2 groups of students: Group 1 — 13 people who attended only physical education classes 2 times a
week and performed moderate intensity physical exercises; Group 2 — 12 students who, in addition to academic classes,
attended a daily athletics section and performed intense physical activity. Saliva was collected at rest and immediately
after completing physical activity of varying intensity. The total calcium, inorganic phosphorus, lactate, o-amylase
activity and pH levels were determined in the saliva of students using conventional biochemical methods and standard
reagent kits. It was found that high-intensity physical activity leads to a significant increase in pH, lactate
concentration, total calcium, inorganic phosphorus and a-amylase activity in the saliva of highly trained students,
which reflects the body's response to training stress and indicates the adaptive capacity of the body and metabolic
needs caused by physical activity.The results obtained can be used to monitor parameters such as pH, lactate
concentration, calcium/phosphorus content and a-amylase activity in saliva, which can provide valuable information on

the physiological adaptation of the body during physical activity of varying intensity.
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Introduction. Saliva is a complex fluid
containing many substances such as enzymes,
electrolytes, and proteins that can reflect changes in
the body caused by various stimuli, including
physical exercise. Changes in saliva composition
during and after physical exercise can provide
valuable information about training  stress,
adaptation, exercise performance, its potential risks,
and the ability of saliva to serve as an indicator of
health (Franco-Martinez et al., 2019). However,
there are currently conflicting data on how the
biochemical composition and properties of oral fluid
as an environment immediately surrounding the
teeth change during long-term exposure to moderate
and intense physical activity (Hermann et al., 2019).

The aim of the work was to study changes in
saliva pH, lactate content, mineral composition, and
a-amylase activity during high- and moderate-
intensity physical activity in students with different
levels of physical fitness.

Materials and methods.The students were
divided into 2 groups: Group 1 — 13 students who
attended only physical education classes twice a
week and performed moderate-intensity physical
exercises; Group 2 — 12 students who, in addition to
academic classes, attended a track and field sports
section 4-5 times a week and performed intense
physical exercise. Saliva was collected at rest and
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immediately after completing physical exercise of
varying intensity.

Pre-selected saliva samples in the amount of 2-3
ml were diluted with saline solution by 2 times and
centrifuged at 3000 rpm for 15 min. The supernatant
was used for further studies.

The content of total calcium, inorganic
phosphorus, lactate, a-amylase activity and pH of
oral fluid were determined in the saliva of students
using generally accepted biochemical methods and
standard reagent kits.

Statistical processing of the results was
performed using Student's t-test. The difference
between the control and experimental parameters
was considered probable at p < 0.05. The data are
presented as the arithmetic mean (M) and standard
error (m): M + m.

Results and discussion. It was found that the pH
values of oral fluid, mineral composition, namely the
content of total calcium and inorganic phosphorus,
lactate level and a-amylase activity of saliva of
students at rest in both experimental groups did not
differ significantly and did not depend on their level
of physical fitness (Table 1).

One of the key parameters affected by physical
activity is the pH level of saliva. During physical
exercises, especially high-intensity ones, the
frequency of breathing and metabolic needs
increase, which leads to the production of by-
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products, such as lactic acid. This can lead to a
decrease in the pH level of saliva immediately after
training. Thus, in students of group 2, the pH of
saliva after intense physical activity decreased by
50%, while in students of group 1, after moderate
physical activity, this indicator decreased by 21%

compared to the initial level. There is an opinion
(Belskaya et al., 2020) that saliva, having a lower
buffer capacity than blood, better reflects the
violation of the acid-alkaline balance in the athlete's
body.

Table 1.

Biochemical composition of students' saliva during moderate and high intensity physical activity

Indicators 1 group, n=14 2 group, n=14
At rest (control) After exercise At rest (control) After exercise
pH 7,31+0,381 5,77 £ 0,320* 7,20 + 0,452 3,60 +£0,323*
Lactate, mmol/I 0,28 £ 0,021 0,33+ 0,018* 0,32+ 0,029 0,47 + 0,029*
Calcium, mmol/I 1,96 + 0,098 2,21+0,181 2,35+0,128 2,82 +0,155*
Phosphorus, mmol/Il 4,21+0,218 4,63+0,182 4,66 + 0,240 5,50 + 0,225*
a-amylase, U/l 2156 + 150,9 2608 + 234,7* 2180 + 196,8 3924 + 372,8*

Note: * — statistically significant difference compared to control, P < 0.05

It is known (Ntovas et al., 2022) that the content
of lactate in saliva increases due to the increase in
the blood level during physical exercise.
Determination of lactate content in saliva gives
information about the intensity of glycolysis in
muscle tissue and the ability to perform anaerobic
work (Ferradans et al., 2020). Under the influence of
intense physical exertion in the saliva of students of
2 groups, a probable increase in lactate content was
observed by 45% compared to the resting state. An
18% increase in lactate content was observed in the
saliva of students of group 1 after moderate physical
exertion compared to the initial level. A significant
increase in the level of lactate during intense
physical activity reflects the metabolic demands
placed on the body during physical activity.

Calcium-phosphate homeostasis is important for
the functioning of all types of body cells, as well as
for neuronal and neuro-muscular activity (Lombardi
et al., 2022). Homeostatic control of these two parts
is important for physical activity and performance of
strength exercises. Against the background of a
weakly acidic oral fluid environment, there was a
probable increase in the content of total calcium and
inorganic phosphorus in the saliva of students of the
2nd experimental group after intensive physical
exertion by 20% and 18%, respectively, compared to
the resting state. In untrained students (group 1), the
level of total calcium and phosphorus in saliva
decreased and amounted to 13 and 10% compared to
the resting state and did not reach statistically
significant values.

The activity of salivary oa-amylase, an enzyme
responsible for the degradation of starch and
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glycogen and used as a biomarker of activation of
the sympathetic nervous system, was determined in
the saliva of students after moderate and intense
physical exertion. Both cortisol and a-amylase of
saliva are markers of response to stress during
exercise. However, a-amylase is a sensitive marker
of stress caused by physical exertion, as it is
produced locally in the salivary glands and is
controlled by the autonomic nervous system
(Wunsch et al., 2019). A significant increase in
salivary a-amylase activity was shown by 1,8 times
after intense physical activity in students of group 2,
while in students of group 1, after moderate physical
activity, this indicator increased by 21% compared
to the initial level.

In addition, increased salivary a-amylase activity
after exercise may improve the protective effect of
saliva, since it is known (Jespersgaard C. et al.,
2002) that this enzyme belongs to the non-
immunoglobulin factor of human saliva, which
inhibits the glucosyltransferase of Streptococcus
mutans and inhibits the attachment of bacteria to the
surfaces of the oral cavity.

In conclusion, it should be noted that physical
activity has a significant effect on the biochemical
composition of saliva, reflecting the body's reaction
to stress caused by physical exertion and metabolic
needs. Monitoring of such parameters as pH level,
lactate concentration, calcium/phosphorus content
and o-amylase activity in saliva can provide
valuable information about the physiological
adaptation of the body that occurs during physical
activity.
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Conclusions. The established changes in the
biochemical parameters of students' saliva during
physical activity of different intensity completely
depend on the level of students' physical fitness and
tolerance to physical activity.

High-intensity physical activity leads to a
significant increase in the pH level and lactate
content in the saliva of highly trained students,
which reflects the body's response to the training
stress caused by physical activity, as well as
metabolic needs.

It is shown that the activity of a-amylase in the
saliva of student-athletes during physical activity
and its dependence on the intensity of physical
exercise.

It has been established that regular physical
activity and high-intensity exercise are associated
with higher levels of calcium and phosphorus in the
saliva of students, which may have a positive effect
on bone mineralization processes, and also reflects
the adaptive capabilities of the body to stress caused
by physical exertion.
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OIIHKA 3MIH BIOXIMIYHOI'O CKUIAAY CJIMHU CTYAEHTIB ITPU ®I3UYHUX
HABAHTAKEHHSX PI3HOI IHTEHCUBHOCTI
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Memoto pobomu 6yn0 docnioxcenus 3min pH caunu, emicmy aaxkmamy, MiHepaibHo2o CKAAdy ma axKmueHoCcmi o.-
aminasu npu QiBUUHUX HABAHMAICEHHAX BUCOKOI Ma NOMIPHOI IHMEHCUBHOCI HA OpeaHi3M CMYOeHmi8 3 PI3HOI0
@izuunoro niocomogxoro. B oocnioacenni opanu yuacms 2 epynu cmyoenmis: 1 epyna — 13 yonosik, wo 8iogioysanu 2
pasu Ha mudicoensb auule 3auammsi 3 Qizuunol Kyibmypu ma GUKOHY8AIU (i3uyHi 6npadu NOMIpHOi iHmencugHocmi;, 2
epyna — 12 cmyoenmis, sKi OKpiM aKa0emivHux 3ansams 8i08i0y8aau ujoOHs. CNOPIUBHY CEKYII0 3 J1ecKoi amaemuKky ma
sUKOHY8aAU THMeHCUeHT (izuuni nasanmaoicenns. Ciuny opanu 6 cmami cnokoio i 8i0pa3sy niciisi 3a6epulenHst QizuuHux
Haganmagicensb pi3Hoi IHmeHcueHocmi. Y caumi cmyOenmi6 GU3HAYAU BMICH 3A2aNbHO20 KAAbYII, HEOPLAHIYHO20
docgopy, nakmamy, axmusHocmi o-aminazu ma pieeHv pH 3a 3azaneHonpuiHAmMuMU OIOXIMIYHUMU MemoOamu 3
BUKOPUCMAHHAM CIAHOAPMHUX HAOOPI8 PeaKmusis.

Bcmanosneno, wo @izuuni HaganmadjiceHHs 8UCOKOT IHMEHCUBHOCMI NPU3600sIMb 00 3HAYHO2O NIOBUUSEHHS DIBHs
PpH, xonyenmpayii nakmamy, emicmy 3a2aibHO20 KATbYil0, HEOP2AHIYH020 oChOopy ma aKkmueHOCMI 0-amina3u y CIUHL
CMYOeHmi6 3 BUCOKUM DiBHeM MPEHOBAHOCHI, WO 8i000padCAE PeaKyilo OpeaHizMy HA MPEHYBATbHULL CMpec, d MAKOXC
cei0uUmMbs  NpPo  A0ANMAYIUHI  MOJCIUBOCMI  OpeanizsMy ma Memadoaiuni nompedu, SUKIUKAHI  DI3UUHUM
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HaganmagicenHam. Ompumani pe3yrbmamu MoxiCyms OYmu GUKOPUCAHT 015l MOHIMOPUHSY MAKUX napamempis, siK
pisenv pH, xonyenmpayis naxmamy, emicm Kanvyiro/pocopy ma akmueHiCmv 0-aMinaA3u y CAUHI, WO Modce 0amu
YiHHY IHQopmayito npo Gizionociuny adanmayiio opeanizmy nio 4ac Qi3uyHoi aKkmueHOCmi Pi3HOT IHIMEHCUBHOCMI.

Kmouosi crosa: pH, nakmam, xanwyitl, pocghop, a-aminaza, ciuna, QizuyHi HAGaHMANCEHHs.
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