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The oral fluid chemical composition of professional sportsmen-badminton players

We have explored the oral fluid composition and the structural features of qualified sportsmen-badminton
players after two interval trainings. It has been established that on all occasions, after the physical activity, the
definite (P = 0.95) decrease of Ca*" and glucose is present, the protein and orthophosphate content increases,
alkalinization of the saliva occurs, as well as its structural features worsen. We have pointed out that after the
second training, there are more significant changes in the chemical composition, with that a sportsman'’s or-
ganism does not restore to originate level and, as consequence, needs appropriate restorative remediation.
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Introduction

It is known that the work-out session of a professional sportsman is always connected with growing
physical activities. So that it is very important to conduct a package of restorative procedures in time to
achieve high results. For the purpose it is necessary to diagnose regularly sportsman’s organism state before
and after physical activity. Since even small strain may cause disruption of the adaptative powers of organ-
ism, the diagnostic methodology should respond to changes in functional status at once.

In this regard, the saliva is the advanced diagnostic fluid in sports and restorative medicine. The oral
fluid (saliva) is total secretion of all salivary glands, including also the microflora of the mouth cavity, perio-
dontal pocket contents, crevicular fluids, waste products of soft calculus deposit microflora, the degradation
of white blood cells migrated from mucous membrane and discharging with saliva, food debris and etc. It has
a variety of advantages [1-3], in the oral fluid, it is possible to measure biomarkers reflecting influence of
the stress and the physical activity of varying intensity.

The purpose of the scientific research — exploring of the oral fluid chemical composition and structural
features of a group of sportsmen-badminton players before and after the training.

Experimental

Badminton players of age group of 20-25-year-old took part in the experiment: 4 girls and 6 boys; the
athletic title — Master of Sport and Master of Sports of International grade. The experimental subjects” oral
fluid was collected into a sterile test glass with close lid within two hours after meal and mouth rinsing with
tap water and distilled water during two trainings: before and after strenuous exercise. In the obtained saliva
samples we determined pH medium (pH-150MMN), content of calcium ions [4], orthophosphate-ions [5], pro-
tein [6], glucose [7], established type of microcrystallization in accordance with six-point scale (Fig. 1) [8].

The mathematical treatment of all data was carried out with the use of programmes Static2 and
Statistica.10 from statistics package StatSoft.

Results and Discussion

The quantitative characteristic analysis of the saliva composition of sportsmen who are Masters of Sport
and Masters of Sports of International grade revealed significant differences in the content of defined com-
ponents before and after physical activity (Tables 1 and 2).

So, in the course of the training there is alkalinization of the saliva, decrease of calcium ions concentra-
tion. The decrease of calcium ions concentration is explained both with outwashing of calcium as a result of
the fluid loss and with its direct involvement in energy processes. So, forming organic complexes, it takes
part in nerve impulse conduction in muscle cells, and often it is an energy processes catalyst.

Besides, after training the content of orthophosphate-ions increases. Obtained results can be explained
by the fact that during strenuous exercise the speed and quantity of oxidable adenosine triphosphoric acid
increase, such that orthophosphate acid and large amount of energy product. All of this causes violation of
the electrolytic composition of all organism, including the saliva, that has appropriate impact on the change
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of Ca/P ratio. In this case it is necessary to elaborate recommendations for the sportsmen of the nutrition
which supply the reservoirs of calcium and/or phosphorus next the training.

a—5;b—4;¢c—3;d—2;e— 1, f— 0 points respectively

Figure 1. Types of microcrystallization
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Changing of basic biological criteria in the process of training, in %

Criterion Training 1 Training 2
pH +16.2 +18.2
Ca™ -25.9 —24.8
PO,” +73.6 +79.5
Ca/P -57.8 -58.3
Protein +92.0 +100.0
Glucose -53.5 -70.5

Note. «+» — increase; «—» — decrease.

Table 1
The oral fluid chemical composition of qualified competitive sportsmen
(average among the group)
N Training 1 Training 2
Criterion Before After Before After

pH 6.8 +0.4 7.9 £0.7 6.6 +0.4 7.8 £0.4

Ca’", mmol/l 3.51 £0.38 2.60 £0.31 3.23 +0.25 2.43 +£0.33

PO,”, mmol/l 2.20+0.22 3.82 +£0.25 2.00 +0.22 3.59 +£0.27

Ca/P 1.61 +0.14 0.68 +£0.09 1.63 +0.15 0.68 +£0.09

Protein, mg/ml 0.88 +0.09 1.69 +0.10 0.89 +0.10 1.78 £0.13

Glucose, mmol/l 0.316 +0.024 0.147 £0.039 0.251 £0.028 0.074 +0.018
Table 2
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Also, after every activity the total protein content increases significantly, that is connected with remark-
able fluid loss of organism.

It is interesting to monitor the change of content of such important carbohydrate as glucose in the
course of training. It is known that the main role of the carbohydrates is determined with their energy func-
tion. The glucose is an immediate source of energy in organism.

The speed of glucose degradation and oxidation, as well as possibility of extraction from the glucose
formation provide urgent mobilization of source of energy under condition of dramatically rising of energy
costs, in the cases of emotional exiting, under condition of intense muscular loads and etc. The experimental
data (Tables 1 and 2, Fig. 2) show that after significant physical activity the glucose concentrate in saliva
decreases more than two times.

0,35 ~
0,30 -
0,25 1
0.20 A
0.15 ~
0.10 -
0,05 -

0-00 T T T T
Before the training 1 After the training 1  Before the training 2 After the training 2

Glucose, mmol/fL

Figure 2. Diagram of glucose concentrate changing in the course of training
for the group of competitive sportsmen

Especially significant change is in process of the second training. At this time, there is not original level
restoring of glucose content which says about significant energy costs of a sportsman, for that reason it is
necessary to supply carbohydrates.

The changes of the content of saliva main components before and after physical activity influenced type
of microcrystallization of the oral fluid (Fig. 3-5).

Before the training : After the training

a — training 1; b — training 2

Figure 3. The microcrystallization changing in the course of the trainings
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Figure 4. Diagram of type of microcrystallization changing in the course of the training 1
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Figure 5. Diagram of type of microcrystallization changing in the course of the training 2

As part of the study, we have found out that after training the crystallization of the oral fluid in principle
worsens. The dependences for two trainings are equal but after the second one the changes are more signifi-
cant.

Conclusion

So, we have explored the influence of physical activity on the oral fluid composition and the structural
properties of a sportsman-badminton player of high qualification. We have examined the perspectives of the
use of the data about the composition of human saliva for diagnostic purposes. The possibility of the use of
laboratory diagnostics of the physical activity level of human organism with the purpose of finding out of
adaptedness level and the organism safety margin has been showed.
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BinikTi cnopTimibI-0aAMHMHTOHIIBLIAP/ABIH aYbI3
CYHBIKTBIFBIHBIH XUMHSIBIK KYPaMbl

JKyMmbIc GapbIChIH/A €Ki apalbIK XKATTHIFYaH KeHIHrT MaMaHJaHFaH CHOPTIIBI-0aIMHHTOHIIBUIAP/bIH aybI3
CYHMBIKTHIKTAPBIHBIH XUMHSIBIK KYPBUIBICHI KOHE KypaMbl EpeKIICTIKTepi 3epTTeiii. bapiblk karmaiina
dusnkansik kykremenen keiiin Ca’’, rmroxosamsi CgHj,O¢ KOHNeHTpamusmapsiHbH aHeik (P =0,95)
TeMeHZIeTeHl OaifkanraH, oprodocdaTTapiblH, aKybI3AApAbIH KYpPaMbl >KOFApBUIAWTHIHEL, CLICKEHTiH
CLITiNIeHyl JKYpETiHi, COHBIMEH KaTap OHBIH KYPBUIBICTHIK KAaCHeTTepi HaIlapiIaifiThIHBI aHBIKTAIIBI. ExiHmIi
JKATTBIFY/IaH KeHiH XUMHUSJIBIK KypamJa eayip e3repicTep KypeTiHi Oenriii Goiipl, anaia CHOpPTIIBIHBIH
ar3achl OacTamnKpIIail KaumblHA KeIMeH i, coll ceOenTi KalblKa Kely MapaiapbiH KaKeT eTe/.

Kinm ce30ep: cinexel, aybl3 CYHBIKTBIFBI, CIOPTIIbI-0aJMUHTOHIIBLIAP, KaJbLMii HOHIApHI, opTodocdar-
HOH/IAPBI, XKaJIIbI aKybI3, TII0K03a, MUKPOKPUCTAIIAHY.
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XUMHYECKHUA COCTAB POTOBOM KUIKOCTH
KBAJIN(UIMPOBAHHBIX CHOPTCMEHOB-0aIMUHTOHUCTOB

B xone paboThl H3y4eH XMMHYECKUH COCTaB M CTPYKTYPHBIC OCOOCHHOCTH POTOBOH KUAKOCTH KBAIU(UIIHU-
POBAHHBIX CIIOPTCMEHOB-0aJIMHHTOHHCTOB IOCIE JBYX MHTEPBAJIbHBIX TPEHHPOBOK. YCTAHOBJIEHO, YTO BO
BCEX CiTy4asx mocie Gpu3nveckoil Harpy3ku HaOmonaercst nocroseproe (P = 0,95) cHmkeHrne KOHICHTPAIMU
Ca®*, rmokossr CgH,,0, yBemmunBaercs coepxanue oprodocdaTos, Geika, MPOUCXOTUT MOLICTATHBAHAC
CIIFOHBI, @ TAKXKE YXYAIIAIOTCS €€ CTPYKTYpHBIE cBOicTBa. OTMEUEHO, YTO NOCiIe BTOPON TPEHUPOBKH IPOHC-
XOILIT OOJIee 3HAYNTENbHBIC H3MEHCHHUS B XMMHYECKOM COCTaBe, IPU STOM OpraHU3M CIIOPTCMEHA HE BOCCTa-
HABJIMBACTCS IO IIEPBOHAYAIBLHOTO YPOBHS H, CIICJIOBATENBHO, HYK/IACTCSl B COOTBETCTBYIOIINX BOCCTAHOBHU-
TETBbHBIX MEPOIIPHATHSX.

Kniouesvie cnosa: cioHa, poToBast KUAKOCTh, CIIOPTCMEHBI-08 IMUHTOHUCTBI, HOHBI KaJblws, opTodocdar-
HOHBI, 001Hil GeJI0K, TIIF0K03a, MUKPOKPUCTAIUTH3ALIHS.
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