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Urina 1patné&jais svars ka sportistu kermena
hidratacijas pakapes raditajs

Inese Pontagal, Lilita Ozolina?, 2Latvijas Sporta pedagogijas akademija

Kopsavilkums. Meérkis bija noteikt urina ipatng&jo svaru
futbolistiem miera stavokli un ta variéSanu atkariba no kermena
liesas masas un kopéja udens daudzuma kermenl. Piedalijas
57 virieSu dzimuma virsligas komandu futbolisti. Kermena
hidratacijas pakape tika noteikta ar urina refraktometriju,
kermenpa masas sastavs — ar bioelektriskas impedances metodi.
49% futbolistu pirms trenina bija hipohidratéta kermena
stavokli: 44% méreni un 5% izteikti hipohidrateti. Futbolistu
Skidruma uznemsSanas stratégija ir loti svariga. Bioelektriskas
impedances metode ir parak nepreciza kermena hidratacijas
novertesanai.

Atslegas vardi: kermena hidratacija, urina Ipatnéjais svars,
urina refraktometrs, bioelektriskas impedances analizes metode,
futbols.

I. IEVADS

Sportistu darbspgjas biitiski ietekm& organisma atiidenoSanas.
Loti liela nozime Skidruma uzpemsSanai ir sporta spéles, jo
speles laika atleti zaude lielu Skidruma daudzumu svistot
(basketbolisti  virie$i trenina laika zaude 0,91-1,841
Skidruma, vidgji — 1,37 1, bet spéles laika vasara 1,23 11,97 |
Skidruma, vidgji — 1,6 1; futbolisti trenina laika vasara zaude
0,99 1-1,931 skidruma, vidgji — 1,46 1, bet trenina laika ziema —
0,711-1,77 1 8kidruma, vidgji — 1,131 [1]). Amerikanu futbola
speletaju videja svisanas intensitate speles laika ir 2,1 1 £ 0,77
litri stunda, ta ticami pozitivi korelé ar kermena virsmas
laukumu (korelacijas koeficients r = 0,77, p < 0,05) [2].

Atletiem un karaviriem nav neparasts kermena masas
zudums ilgstoSas intensivas slodzes laika pat par 6 — 10% uz
Skidruma zuduma r&kina svistot [3., 4., 5]. Tomer bitiskas
darbsp@ju izmainas novero jau pie merenas kermena
hipohidratacijas, ziidot kermena masai par 2% uz Skidruma
zuduma rekina [4].

Kermena hipohidratacija visvairak pasliktina vispargjo
izturibu, veicina nogurumu, traucé organisma termoregulacijas
sp&jas un siltuma atdevi svistot, samazina atlétu motivaciju
veikt slodzi un palielina subjektivo piepiles sajtitu, veicot
slodzi [6]. Pietiekama Skidruma uznemsana fiziskas slodzes
laika nover§ Sos negativos efektus uz sportista paSsajiitu un
darbspgjam, ka arT mazina oksidativo stresu, ko ir izraisTjusi
kermena hipohidratacija [7].

Kermena hipohidratacija daudz biutiskak pasliktina atletu
darbspgjas augstas intensitates izturibas slodzgs, tadas ka garo
distancu skriesana [8]. Pieméram, tika pétita atidenoSanas
ietekme uz 12 km skr&jiena laiku 17 garo distancu skrgjejiem
(deviniem virieSiem un astonam sievietém) karstos laika
apstaklos (26,5°C) [9]. Péc svara zuduma tika noteikta
kermena attidenosanas pakape, sirdsdarbibas frekvence slodze
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un atjaunoSanas perioda, ka arT kermena serdes temperatiira
(norijot  specialu temperatiiras  detektoru) slodz& un
atjaunoSanas perioda péc tas. Gargabalnieki skr&a 12 km
distanci maksimala atruma euhidréta un hipohidratéta kermena
stavokll. Atleti noskrgja 12 km distanci arT submaksimala
atruma euhidréta un hipohidratéta kermena stavokli. Veicot
merfjumus tris dienas p&c kartas, hipohidratéto gargabalnieku
kermena masas zudums bija — 4,30% =+ 1,25%, noskrienot
12 km distanci maksimala atruma, un —4,59% =+ 1,32%, veicot
distanci submaksimala atruma. Euhidrétajiem atlétiem
kermena masas zudums 12 km distances laika uz @idens rékina
bija mazaks: noskrienot 12 km maksimala atruma, tas bija —
2,05% + 1,09%, bet submaksimala atruma: — 2,00% + 1,24%
(p <0,01). Maksimalais 12 km noskrie$anas laiks (53,15 +
6,05 mindtes) euhidrétiem gargabalnickiem bija labaks neka
atlétiem hipohidratéta kermena stavokli (55,70 + 7,45 miniites),
atSkiriba ir statistiski ticama, p <0,01. Divpadsmit kilometru
distances veik$anas laiks submaksimala atruma euhidrétiem
(59,57 + 5,31 minites) un hipohidratetiem (59,44 + 5,44 miniites)
gargabalniekiem ticami neatS$kirdas. Zarnu temperatiira
hipohidratetajiem gargabalniekiem bija augstaka neka
euhidrétajiem uzreiz péc slodzes, ka ari péc 10 un 20
atjaunosanas perioda mintitém péc slodzes. Samazinoties
atleta kermena masai par katru 1% uz Gidens rékina, kermena
serdes temperatiira paaugstinajas par 0,22°C un sirdsdarbibas
frekvence — par 6 sitieniem mindté, 12 km distanci veicot
submaksimala atruma. Tas nozimé, ka aeroba izturiba
samazinas un organisma fiziologiskie raditaji pasliktinas ne
tikai slodzu testu laika laboratorija, bet ari lauka testos —
skrienot 12 km distanci.

Vasaras sporta nometnes laika 13-14 gadus veci pusaudzi
(92 cilveki) tika iedaliti eksperimentalaja un kontrolgrupa [10].
Eksperimentalas grupas pusaudziem tika izskaidrota skidruma
uznemsanas nozime un ietekme uz darbsp&jam. Pusaudzu
kermena hidratacijas pakape tika noteikta, merot pirmas rita
urina porcijas ipatngjo svaru. P&c jaunieSu izglitoSanas par
Skidruma uzpemsSanas nozimi eksperimentalas grupas atlétu
kermena hidratacijas pakape uzlabojas: pirms izglitoSanas rita
urina porcijas Ipatn&jais svars bija 1,031 £+ 0,009, bet péc —
1,023 + 0,012. Atlétu kontrolgrupa urina rita porcijas ipatngjais
svars ticami nemaintjas: sakuma tas bija 1,033 = 0,011; atkartoti
nosakot — 1,032 + 0,013. Vidgjas distances 600 m skrgjiena
laiks uzlabojas tikai atletu eksperimentalajai grupai: no 189 £5s
lidz 167 £ 4 s. Tas pierada, ka kermena hidratacijas pakapes
uzlaboSana, regulari uznemot iideni, ticami uzlabo pusaudzu
darbspgjas karstuma (vid&ja gaisa temperattra bija 28°C).

Hipohidratacija nelabveéligi ietekmé sporta spelu parstavju
fiziskas darbspgjas, jo spéles ilgums ir pietickami liels, lai
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speletaji attidenotos. Pieméram, pasliktinas tenisa speletaju
fiziskas Tpasibas [11]. Tenisistu pirmas un otras serves atrums
ticami negativi korelé ar kermena masas zudumu % uz tidens
rékina [12]. A. Mendez-Villanueva un lidzautori [13]
konstat€ja, ka tenisa spélétaju organisma hidratacijas pakape
nosaka vina aerobo izturibu un sp&jas veikt psihomotoros
testus. Merena organisma atiidenoSanas (kermena masas
zudums par 1,5-2% uz udens rekina) ticami pasliktina
futbolistu darbspg&jas un psihologisko stavokli [14].

P&tfjumi liecina, ka kermena hipohidratacija daudz mazak
ietekmé atl€tu anaerobas fiziskas Tpasibas. Pieméram, ta ticami
neietekm@ rezultatus svarcelSana [15] un intensiva airéSanas
slodze [16].

Literatiiras dati liecina, ka atlidenosSanas nelabveligi ietekmé
cilvéka psihologisko stavokli un psihomotoras spgjas.
Pieméram, tika pétita kermena hipohidratacijas ietekme uz
cilvéka psihologisko stavokli un fiziologiskajiem raditajiem
20 sievieteém 25 gadu vecuma, kas 24 stundas pirms parbaudes
ierobezoja skidruma uznemsanu nedzerot [17]. AtidenoSanas
izraisija sirdsdarbibas frekvences paatrinasanos un izdalita
urina tilpuma samazinasanos. Atiidenosanas ietekmé novéroja
agrinas pazimes: urina krasas izmainas (tumsaku urinu), urina
Tpatngja svara palielinaSanos un slapju sajiitas rasanos.
Kermena hipohidratacija 24 stundu garuma izraisija siekalu
osmolaritates palielinasanos, bet asins plazmas osmotiskais
spiediens neizmainijas. Hipohidratacija butiski ietekmgja cilveka
psihologiskos raditajus: izraisja modribas pazeminasanos,
miegainibu, noguruma sajiitu un apjukumu. M@érena kermena
atlidenosanas visbutiskak ietekm& kermena miega/nomoda
psihologiskos raditajus. Tas visbatiskak vartu ietekmét
rezultatus situacijas sporta veidos: sporta spelés un cinas sporta.

D. Bentons [18] noteica, ka septinus lidz devinus gadus
vecu b€rnu atmina un sp&ja koncentrét uzmanibu ir
pazeminata kermena atlidenoSanas gadijuma. Péc padzerSanas
uzlabojas gan atmina, gan koncentré$anas spgjas.

Uznemot $kidrumu, nevar palauties tikai uz cilvéka slapju
sajitu, jo tada gadijuma $kidrums tiks uznemts apméram divas
reizes mazaka daudzuma, neka ir nepiecieSsams, bet jau neliela
organisma atiideno$anads, kuras rezultata kermena masa
samazinas par 1-2%, ievEérojami ietekm& sportista fiziskas
Tpasibas un darbspgjas [19]. Ja atléti palaujas uz savu slapju
sajitu, vini slodzes laika uznem nepietiekamu Skidruma
daudzumu [20]. P&c intensivas fiziskas slodzes periodiem
Skidruma uzpemsSana ir neadekvata un rodas Skidruma
deficits kermeni [21]. Tapéc viegla vai vidgja kermena
hipohidratacija var saglabaties vairakas stundas p&c trenina vai
sacensibam. Atléti kermena hipohidratacijas riskam visvairak
ir paklautisilta gadalaika sakuma, jo nav aklimatizgjusies
intensivam fiziskam slodz&€m karstuma [22, 23].

Daudzi pétijumi pierada, ka atletu darbspg&jas merena un
karsta klimata daudz vairak cie$ no kermena hipohidratacijas
neka auksta klimata [6, 24, 25]. Fiziskas slodzes karstuma bez
pietickamas Skidruma zuduma kompens€Sanas ir saistitas ar
hipertermijas attisttbu, sirds sistoles un miniites tilpuma
samazinasanos, arteriala asinsspiediena pazeminaSanos un
asinsrites intensitates pazeminaSanos stradajoSajos skeleta
muskulos [26].

Vienas universalas metodes kermena hidratacijas pakapes
noteikSanai nav, to nevar izdarit tikai p&c vienas analizes,
pieméram, péc totala fidens daudzuma noteikSanas kerment,
pec asins vai urina osmolaritates analizes [27]. Tapéc ir aktuali
izstradat jaunu metodiku organisma hidratacijas pakapes
noteik$anai, kas biitu salidzinosi [&ta, un, izmantojot portativu
aparatiiru, lai to vat€tu izmantot stadiona vai sporta zale. Urina
Tpatngja svara noteikSanai ir iesp&ams izmantot tris veidu
atras noteikSanas metodes: hidrometrija, refraktometrija un
reagentu stripi. Vacu autori [28] salidzinaja $o metozu
precizitati, test§jot cinas sporta veida parstavjus pirms
sacensibam un to laika, un konstatgja, ka vieniga preciza urina
Tpatngja svara noteikSanas metode ir refraktometrija,
izmantojot hidrometriju — 28% no rezultatiem bija aplami
pozitivi un 2% — aplami negativi, bet ar reagentu stripiem —
15% rezultatu bija aplami pozitivi un 9% — aplami negativi.

Pirms slodzes sportista organisma hidratacijas pakapi iesaka
novertet pec urinésanas biezuma un urina tilpuma, nemt vera
urina krasu, Ipatngjo svaru un osmolaritati. Amerikanu Sporta
medicinas koledza un Nacionala treneru asociacija iedala
sportistu atlidenosanos trijas pakapes: 1) normala organisma
hidratacija ar urina ipatngjo svaru zem 1,020; 2) mérena
hipohidratacija ar urina ipatngo svaru 1,020-1,029 un 3)
izteikta hipohidratacija — ar urina Ipatngjo svaru vienadu vai
lielaku par 1,030 [27].

Organisma hidratacijas pakape p&c Amerikanu Sporta
medicinas asociacijas datiem atbilst normai, ja urina Ipatngjais
svars ir mazaks par 1,020. Balstoties uz $So normas raditaju,
46% no Cikagas un Losandzelosas fitnesa klubu
apmekl@tajiem jau pirms trenina organisms bija hipohidratéts
[29]. Tomér dazadu sporta veidu parstavji atSkiras péc
kermena masas sastava (skeleta muskulu masas), uztura un
Skidruma uzpemSanas vai ta ierobezoSanas Ipatnibam. Tapec
pirms sacensibam, to laikd un atjaunoSanas perioda sportistu
organisma hidratacijas pakdape un natrija salu zudums
individuali stipri vari€ [30].

Kermena masas sastava noteikSana ar bioelektriskas
impedances analizi ir vienkarSa, neinvaziva, atra un praksé
plasi izmantojama metode. Liesa kermena masa (muskuli un
iek$gjie organi) satur daudz Gdens un elektrolitus. Tapéc Sie
audi labi vada vaju mainstravu, salidzinot ar taukaudiem, kas
nesatur fideni un elektrolitus. Ta ka kermena audu elektriska
vaditsp&ja ir atkariga no kop&ja iidens daudzuma taja, kas
atrodas tikai liesaja kermena masa, tad, balstoties uz ASV
Nacionalas veselibas tehnologijas institita konferences
nolikumu, bioelektriskas impedances metode dod iesp&ju
aprékinat kermena lieso masu un tauku procentualo daudzumu
kermeni [31]. Bioelektriskas impedances analizes metode lauj
noteikt kop&jo tidens daudzumu kerment, kermena lieso masu
un tauku daudzumu, izmérot kermena elektrisko pretestibu
vajai mainstravai [32, 33]. Bioelektriskas impedances analizes
metode nem@ra nevienu kermena audu biologisko
raksturlielumu un nebalstas uz jebkadu kermena aptaukoSanas
biofizikalo modeli. Tiek aprekinats tikai kermena elektriskas
pretestibas indekss [augums (S) kvadrata, dalits ar elektrisko
pretestibu (R): (S2/R), visbiezak izmantota mainstravas
frekvence ir 50 kHz], kur§ ir proporcionals kop&jam kermena
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tdens tilpumam un ka neatkarigs raditajs tiek izmantots
kermena masas sastava aprékinasanas regresijas vienadojumos
[33, 34, 35]. Bioelektriskas impedances analizatori izmanto
$adus vienadojumus, lai aprakstitu statistiskas sakaribas, kas
balstas uz Dbiologiskajam sakaribam noteikta cilvéku
populacija. Tapéc Sie vienadojumi ir derigi tikai subjektu
populacija ar lidzigu kermena masu, augumu un kermena
proporcijam, kadi ir piedalijjusies konkrétas aparatiiras
regresijas vienadojumu aprékinasana.

P&c iepriekSminéta var secinat, ka bioelektriskas impedances
analizes metode, izmantojot kermena masas sastava analizatorus,
dod iespgju noteikt ne tikai cilveka kermena lieso masu,
muskulu masu un tauku daudzumu kermeni, bet arT kopgjo
tidens daudzumu kermeni. Tas varétu liecinat par atléta
kermena hidratacijas pakapi. Tomér ta ir netieSa kermena
sastava analizes metode, tad€] tas merjjumu precizitate varétu
biit apSaubama.

Miisu pétijuma mérkis bija noteikt urina Tpatngjo svaru
futbolistiem miera stavokll un ta vari€Sanu atkariba no
kermena liesas masas un kop€ja tidens daudzuma kerment, kas
noteikti ar bioelektriskas impedances metodi.

Il. METODIKA

Petjuma brivpratigi piedalfjas 57 virieSu dzimuma
futbolisti, kas speleé trijas Latvijas virsligas komandas.
Speletaji regulari trengjas piecas dienas ned€la un piedalas
speles nedelas nogalés. Treninu stazs futbola bija no 10 Iidz
15 gadiem. Futbolistu vidgjais vecums bija 22 + 3 gadi,
augums — 182+ 6 cm, kermena masa —76,7+8,0kg un
kermena masas indekss — 23,2+ 1,7 kg/m?. Tika novértéta
kermena hidratacija miera stavokli (pirms trenina). Me&rjjumi
tika veikti apméram divas stundas p&c &Sanas un 30 miniites
péc urinésanas [36].

Mertjumi tika veikti vasaras otraja pusg€, kad futbolisti bija
aklimatiz€jusies siltiem laika apstakliem: gaisa temperatira
bija 24—26°C, relativais gaisa mitrums sasniedza 60—70%.

Kermena masas sastavs tika noteikts ar bioelektriskas
impedances analizes metodi, izmantojot Kermena masas
sastava analizatoru BC-545 (Tanita, Japana), 1. att. Visus
futbolistus nosvera ar aparata iebtivétiem svariem. Kermena
masas sastavs tika novertéts, izmérot audu elektrisko
pretestibu vajai mainstravai, kas plida starp Cetriem
elektrodiem: divi elektrodi atradas zem p&€dam, bet otrus divus
atléts turgja plaukstas. Katra merijjuma ilgums bija apm&ram
viena minite. legitie dati tika automatiski apstradati kermena
masas sastava aprékinasanas formula, kur tika pemts véra
katra atléta augums, kermena masa, dzimums, vecums un audu
elektriska pretestiba. Pati aprékinaSanas formula ir ietverta
aparatliras programmatira, ta ir patenteta un ir razotajfirmas
»Tanita” (Japana) komercnoslépums. Kermena masas sastava
analizatora lietotajiem ta netiek izpausta. Aparata izméritie un
aprekinatie raditaji bija kermena masa (kg), kermena liesa
masa (kg), tauku daudzums kermeni (%) un kopgjais tidens
daudzums kerment (%). Aparatiiras mérjjumu kltida bija + 4%.

Katrs atléts savaca vidgjas striiklas urina paraugu miera
stavoklT [37]. Urina 1patn&jais svars tika izmérits ar digitalo
rokas refraktometru PAL-10S (,,Atago”, ASV), 2. att.
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Tika noteiktas korelacijas starp urina ipatn€jo svaru un
kermena lieso masu (muskuliem un kauliem), ka arT starp
kermena kopgjo tidens daudzumu procentos un urina Tpatngjo
svaru.

1. att. Kermena masas sastdava analizators, Modelis BC-545 (,,Tanita”,
Japana).

2. att. Digitalais rokas refraktometrs PAL-10S (,,Atago”, ASV).

I1l. REZULTATI

Virsligas komandu futbolistu vidgjais kermena masas
indekss bija 23,2 = 1,7 kg/m?, kas atbilst normai. SeSiem
speletajiem kermena masas indekss sasniedza vai parsniedza
normu — bija virs 25kg/m?, tomér tas nav saistams ar
aptaukoSanos, bet gan ar palielinatu kermena muskulu masu.
Tikai vienam futbolistam ar kermena masas indeksu
26,6 kg/m? bija palielinats tauku procentualais daudzums
kermeni 22,7%. Visu futbolistu vidgjie antropometriskie
raditaji un kermena masas sastavs ir attéloti 1. tabula.

Vidgjais visu spelétaju miera stavokla urina Ipatng&jais svars
bija 1,020+0,010 (1.tabula), kas atbilst augstakajai
pielaujamajai normas robezai. Divdesmit astoniem futbolistiem
no 57 urina Ipatngjais svars miera stavokli parsniedza normu
(1,020). Tas apstiprina faktu, ka 49% spéletaju piedalas
treninos kermena hipohidratéta stavokll. Tris futbolistiem
(5%) wurtna T1patn€jais svars atbilst izteiktas kermena
atidenoSanas pakapei (urina Ipatngjais svars vienads vai
lielaks par 1,030) jau pirms trenina. Merena kermena
atidenoSanas pirms trenina tika konstateéta 25 futbolistiem
(44%) no visam trim komandam. Pietiekamu Skidruma
daudzumu pirms trenina bija uznémusi tikai 51% futbolistu,
t.i., 29 cilveki, 3. att.
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1. TABULA

VIRSLIGAS KOMANDU FUTBOLISTU VIDEJIE ANTROPOMETRISKIE RADITAJI UN
KERMENA MASAS SASTAVS

Vecums, gados 22+3
Augums, cm 182+6
Kermena masa, kg 76,7+ 8,0
Kermena masas indekss, kg/m? 232+ 1,7
Tauku daudzums kermeni, % 12,75 £ 7,04
Kermena liesa masa, kg 64,85+ 5,79
Kopéjai_s tidens daudzums 64224291
kermeni, %

Urina Ipatngjais svars 1,020+ 0,010

Korelacija starp kermena lieso masu (kg) un urina ipatngjo
svaru nav statistiski ticama (korelacijas koeficients r = 0,09;
p >0,05). Ari korelacija starp kop€o tdens daudzumu
kermeni (%), kas noteikts ar bioelektriskds impedances
analizes metodi, un urina patngjo svaru nav statistiski ticama
(r=0,002; p > 0,05).

1,035
14
g 1,03
: 1,025 %
§ 102
€ 1015
g 101
g
g 1005 \
= 1
=]

0,995 T T

Euhidracija, 51 % Mérena zteikta
futbolistu hipohidratacija, 44 hipohidratacija, 5
% futbolistu % futbolistu

3. att. Vidgjie urina Tpatng&a svara raditaji euhidréto speletaju grupa un
futbolistu grupas, kuriem ir mérena un izteikta kermena hipohidratacija.

IV. DISKUSIA

Miisu iegiitie rezultati apstiprina faktu, ka, uznemot
Skidrumu, nevar palauties tikai uz cilvéka slapju sajiitu, jo tada
gadijuma skidrums tiks uznemts apméram divas reizes mazak,
neka ir nepiecieSams [20, 21, 38]. Apméram puse virsligas
Iimena komandu futbolistu (49%) bija mérenas un dazi pat
izteiktas kermena hipohidratacijas stavokli jau pirms trenina.
Misu dati sakrit ar pétijuma rezultatiem, kas ir veikti ar
basketbolistiem. P&c K. L. Osterberga un lidzautoru [39]
datiem, nosakot urina TIpatngjo svaru, apméram puse
basketbolistu jau pirms spéles uzsakSanas bija hipohidratéta
stavokli, ko vaji var kompensét, uznemot Skidrumu spéles
laika. Turklat 20 mintiSu spé€les laika basketbolisti izsvistot
zaudgja vairak neka 2 I Skidruma.

Ta ka jau neliela organisma atiidenoSanas, kuras rezultata
kermena masa samazinas par 1-2%, ievérojami ietekmé
sportista fiziskas Tpasibas un darbspgjas [19], tad gan
basketbolistiem, gan arT misu p&tamajiem futbolistiem loti
svariga ir S$kidruma uznemsSanas stratégija pirmssacensibu un
sacensibu laika un vinu izglitoSana Saja joma. Lai fiziskas
slodzes laika nerastos izteikta sportista kermena atidenoSanas,

iesaka jau vairakas stundas pirms slodzes papildus uznemt
fideni un mineralsalus atkariba no paredzamas fiziskas slodzes
veida [1].

Vispiemérotakie dzerieni kermena hipohidratacijas noversanai
ir auksti elektrolitu/ oglhidratu Skidumi. Auksts wvai silts
dzeramais tidens vai silti sporta dz@rieni nav tik efektivi [40]. To
pierada pétjums, kura piedalijas astoni viriesi, kas nebija
aklimatiz&ti karstumam. Katrs no viniem veica slodzi uz
veloergometra lidz kermena masas samazinajumam par 2%,
slodzes laika neuznemot Sskidrumu. P&c tam tika pétits
atjauno$anas periods 90 mindiSu garuma. Atlétiem bija
jauznem Cetri dazadi dzerienu veidi Iidz slapju sajutas
izzusanai: dzeramais tidens 10°C temperatiira, sporta dzEriens
10°C temperatiira, dzeramais tdens 26°C temperatira un
sporta dzeriens 26°C temperatlira. Atlétu kermena masa un
uzpemta Skidruma daudzums tika meriti 30., 60. un 90.
atjaunoSanas perioda miniiteé. Kopgjais izdzerta skidruma
daudzums bija: 1,164 + 0,388 litri; 1,505+ 0,614 1; 0,948 +
0,297 1 un 1,239 + 0,401 1; attiecigi tdenim 10°C temperatiira;
sporta dz€rienam 10°C temperatiira; dzeramajam tidenim 26°C
temperatiira un sporta dzerienam 26°C temperatlira. Kermena
masa 90 miniites péc slodzes vislabak atjaunojas atlétiem
pec auksta sporta dzeriena uznemsSanas 10°C temperatlira
(+1,3+£0,7 kg), salidzinot ar Gdens uznemSanu 10°C
temperatira (+0,4 +0,5kg), ar ddens uzpemSanu 26°C
temperatira (+0,4 + 0,4 kg) un sporta dz€riena uzpemSanu
26°C temperatara (+0,6 £ 0,4 kg).

Panakumu giiSanas pamata ir individualizgta $kidruma un
elektrolitu uznemsSana, lai noverstu abus nev&lamos atléta
kermena stavoklus: hipohidrataciju un hiperhidrataciju [41].
Vienkarsakais Skidruma uznemsanas individualizacijas veids
ir aprekinat Skidruma zudumu, kas rodas treninu laika
izsvistot, un izmantot 8os datus $kidruma zuduma
kompens€sanai sacensibu laika. Elitarajiem sportistiem var
noteikt arT individualo natrija jonu zudumu ar sviedriem un
sacensibu laika to kompensét, uznemot atbilstosu elektrolitu
Skidruma daudzumu. Amatieru Iimena atleti vidgji zaude
vienu gramu natrija, izsvistot vienu litru sviedru. Ja treninu
laika viniem rodas muskulu krampji, tad ir japalielina
elektrolitu  koncentracija dzeramaja  Skidruma. Tomer
vissvarigakais augstu rezultatu sasniegSanai ir neeksperiment&t
ar §kidruma uznemsanu sacensibu diena.

Ta ka netika konstatéta ticama sakariba starp futbolistu
kermena lieso masu un urina Ipatngjo svaru, tas nozimeé, ka
Skidruma uznemsanas paradumi daudz butiskak ietekmé urina
Ipatngjo svaru neka lielaks vielmainas galaproduktu daudzums
urina cilvékiem ar lielaku muskulu masu.

Starp kermena kopgjo Gidens daudzumu (%) no masas un
urina 1patn&jo svaru netika konstatSta statistiski ticama
sakariba. Tas nozimé, ka kermena masas sastava noteikSanas
bioelektriskas impedances analizes metode ir parak nepreciza,
lai novertétu atlétu kermena hidratacijas pakapes izmainas. Ta
dod iespgju tikai aptuveni novertét kop&jo udens tilpumu
organisma [32, 33]. Tapéc Sim mérkim tiek rekomend&ta urina
paraugu Ipatngja svara noteikSana ar refraktometrijas metodi,
kas ir pietickami preciza, vienkar$a un izmantojama stadiona
apstaklos.
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V. SECINAJUMI

1. Apméram puse (49%) virsligas komandu futbolistu pirms
trenina bija mereni vai izteikti hipohidratéta kermena stavokli:
44% mereni hipohidratéti un 5% izteikti hipohidratéti. Tas
nozimé, ka loti svariga ir pirmssacensibu un sacensibu laika
uznemta $kidruma stratégija un futbolistu izglitoSana $aja
joma.

2. Palielinatais vielmainas galaproduktu daudzums urina,
skeleta muskulatiiras hipertrofijas del, ticami neietekmé urina
Ipatngja svara lielumu. Tatad tas nav bitisks, salidzinot ar
Skidruma uznemsanas paradumiem.

3. Kermena masas sastava noteikSanas bioelektriskas
impedances metode ir parak nepreciza, lai noveértétu atletu
kermena hidratacijas pakapi, jo ticama sakariba starp kermena
kopgjo tidens daudzumu (%) no masas un urina Ipatn&jo svaru
netika konstateta.

LITERATURAS SARAKSTS

[1] Sawka, M.N., Burke, L.M., Eichner, E.R., Maughan, R.J.,
Montain, S. J., Stachenfeld, N. S. Exercise and Fluid Replacement
Medicine and Science in Sports and Exercise, 2007, vol.39, pp. 377-390.

[2] Fowkes, Godek, S., Bartolozzi, A.R., Burkholder, R., Sugarman, E.,
Dorshimer, G. Core temperature and percentage of dehydration in
professional football linemen and backs during preseason practices.
Journal of Athletic Training, 2006, vol. 41, N. 1,pp. 8-17.

[3] Maughan, R.J., Shirreffs, S. M., Watson, P. Exercise, heat, hydration
and the brain. Journal of American College of Nutrition, 2007, vol. 26,
pp. 604S-6128S.

[4] Murray, B. Hydration and physical performance. Journal of American
College of Nutrition, 2007, vol. 26, pp. 5425-548S.

[5] Sawka, M. N., Noakes, T.D. Does dehydration impair exercise
performance? Medicine and Science in Sports and Exercise, 2007,
vol. 39, pp. 1209-1217.

[6] Cheuvront, S. N., Carter, R, Sawka M. N. Fluid balance and endurance
exercise performance. Current Sports Medicine Reports, 2003, vol. 2,
pp. 202-208.

[7] Paik, I. Y., Jeong, M. H., Jin, H. E., Kim, Y. I, Suh, A. R, Cho, S. Y.,
Roh, H. T., Jin, C. H., Suh, S. H. Fluid replacement following dehydration
reduces oxidative stress during recovery. Biochemical and Biophysical
Reserch Communications, 2009, vol. 383, pp. 103-107.

[8] Cheuvront, S. N., Montain, S.J., Sawka, M. N. Fluid replacement and
performance during the marathon. Sports Medicine, 2007, vol. 37,
pp. 353-357.

[9] Casa, D.J., Stearns, R. L., Lopez, R. M., Ganio, M. S., McDermott, B. P.,
Walker, Yeargin, S., Yamamoto, L. M., Mazerolle, S. M., Roti, M. W.,
Armstrong, L. E., Maresh, C. M. Influence of hydration on physiological
function and performance during trail running in the heat. Journal of
Athletic Training, 2010, vol. 45, N. 2, pp. 147-156.

[10] Kavouras, S. A., Amaoutis, G., Makrillos, M., Garagouni, C., Nikolaou, E.,
Chira, O, Ellinikaki, E., Sidossis, L. S. Educational intervention on water
intake improves hydration status and enhances exercise performance in
athletic youth. Scandinavian Journal of Medicine and Science in Sports,
2012, vol. 22, pp. 684-689.

[11] Kovacs, M. S. A review of fluid and hydration in competitive tennis.
International Journal of Sports Physiology and Performance, 2008,
vol. 3, pp. 413-423.

[12] Hornery, D.J., Farrow, D., Mujika, I., Young, W. An integrated
physiological and performance profile of professional tennis. British
Journal of Sports Medicine, 2007, vol. 41, pp. 531-536.

[13] Mendez-Villanueva, A., Fernandez-Fernandez, J., Bishop, D. Exercise-
induced homeostatic perturbations provoked by singles tennis match
play with reference to development of fatigue. British Journal of Sports
Medicine, 2007, vol. 41, pp. 717-722.

[14] Edwards, A. M., Mann, M. E., Marfell-Jones, M. J., Rankin, D. M.,
Noakes, T. D., Shillington, D. P. Influence of moderate dehydration on
soccer performance: physiological responses to 45 min of outdoor
match-play and the immediate subsequent performance of sport-specific

102

and mental concentration tests. British Journal of Sports Medicine,
2007, vol. 41, pp. 385-391.

[15] Cheuvront, S. N., Carter, R., Haymes, E. M., Sawka, M. N. No effect of
moderate hypohydration or hyperthermia on anaerobic exercise
performance. Medicine and Science in Sports and Exercise, 2006;
vol. 38, pp. 1093-1097.

[16] Penkman, M. A, Field, C. J., Sellar, C. M., Harber, V. J., Bell, G. J. Effect
of hydration status on high intensity rowing performance and immune
function. International Journal of Sports Physiology and Performance,
2008, vol. 3, pp. 531-546.

[17] Pross, N., Demazieres, A., Girard, N., Barnouin, R., Santoro, F.,
Chevillotte, E., Klein, A., Le Bellego, L. Influence of progressive fluid
restriction on mood and physiological markers of dehydration in
women. British Journal of Nutrition, 2013, vol. 109, pp. 313-321.

[18] Benton, D. Dehydration Influences Mood and Cognition: A Plausible
Hypothesis? Nutrients, 2011, vol. 3, pp. 555-573.

[19] Casa, D.J., Armstrong, L. E., Hillman, S. K., Montain, S. J., Reiff, R. V.,
Rich, B.S. E., Roberts, W. O., Stone, J. A. National Athletic Trainers'
Association Position Statement: Fluid Replacement for Athletes. Journal of
Athletic Training. 2000, vol. 35, N. 2, pp. 212-224.

[20] Bar-Or, O., Dotan, R., Inbar, O., Rotshtein, A., Zonder, H. Voluntary
hypohydration in 10-to 12-year old boys. Journal of Applied Physiology,
1980, vol. 48, pp. 104-108.

[21] Nicolaidis, S. Physiology of thirst. In: M.J.Arnaud (ed.), Hydration
Throughout Life. Montrouge: John Libbey Eurotext; 1998. pp. 247.

[22] Bergeron, M. F., McKeag, D. B., Casa, D. J., Clarkson, P. M., Dick, R. W.,
Eichner, E.R., Horswill, C. A., Luke, A.C., Mueller, F., Munce, T. A,
Roberts, W. O., Rowland, T. W. Youth football: heat stress and injury risk.
Medicine and Science in Sports and Exercise, 2005, vol. 37, pp. 1421
1430.

[23] Godek, S. F., Godek, J. J., Bartolozzi, A. R. Hydration status in college
football players during consecutive days of twice-a-day preseason practices.
American Journal of Sports Medicine, 2005, vol. 33, pp. 843-851.

[24] Cheuvront, S. N., Carter, R., Castellani, J. W., Sawka, M. N.
Hypohydration impairs endurance exercise performance in temperate but
not cold air. Journal of Applied Physiology, 2005, vol. 99, pp. 1972-1976.

[25] Kenefick, R. W., Mahood, N. V., Hazzard, M. P., Quinn, T. J., Castellani,
J. W. Hypohydration effects on thermoregulation during moderate
exercise in the cold. European Journal of Applied Physiology, 2004,
vol. 92, pp. 565-570.

[26] Maughan, R.J., Watson, P., Shirreffs, S. M. Heat and cold: what does
the environment do to the marathon runner? Sports Medicine, 2007;
vol. 37, pp. 396-399.

[27] Armstrong, L. Assessing Hydration Status: The Elusive Gold Standard.
Journal of the American College of Nutrition, 2007, vol. 26, N.5,
pp. 5755-584S.

[28] Stuempfle, K. J., Drury, D. G. Comparison of 3 Methods to Assess Urine
Specific gravity in Collegiate Wrestlers. Journal of Athletic Training,
2003, vol. 38, N. 4, p. 315-319.

[29] Stover, E. A., Heather, J. P, Horswill, C. P. D., Murray, B. Wildman, R.
Urine specific gravity in exercisers prior to physical training. Applied
Physiology Nutrition and Metabolism, 2006, vol. 31, pp. 320-327.

[30] Maughan, R.J., Shirreffs, S. M. Development of individual hydration
strategies for athletes. International Journal of Sport Nutrition and
Exercise Metabolism, 2008, vol. 18, N. 5, pp. 457-72.

[31] Bioelectrical impedance analysis in body composition measurement:
National Institutes of Health Technology Assessment Conference
Statement. American Journal of Clinical Nutrition, 1996, vol. 64,
pp. 524S-32S.

[32] Lukaski, H.C., Johnson, P.E., Bolonchuk, W.W., Lykken, G.l.
Assessment of fat-free mass using bioelectrical impedance measurements
of the human body. American Journal of Clinical Nutrition, 1985, vol. 41,
N. 4, pp. 810 - 817.

[33] Baumgartner, R.N., Chumlea, W.C., Roche, A.F. Bioelectric
impedance for body composition. In: Pandolf K. B .(ed), Exercise and
sports sciences reviews. New York: MacMillan, 1990, pp. 193-224.

[34] Chumlea, W.C., Sun, S.S. Bioelectrical impedance analysis. In:
Heymsfield S. B., Lohman T. G., Wang Z., Going S. B. (eds), Human
body composition. Champaign, IL: Human Kinetics Books, 2005.

[35] Sun, S.S., Chumlea, W. C. Statistical methods for the development and
testing of body composition prediction equations. In: Heymsfield S.B.,
Lohman T.G. (eds), Human body composition. Champaign, IL: Human
Kinetics Books, 2005.



The Humanities and Social Science

2014/ 22
[36] Bovell, D. L., Nimmo, M. A., Wood, L. Principles of Physiology (A [39] Osterberg, K. L., Horswil,I C. A., Baker, L. B. Pregame Urine Specific
Scientific Foundation of Physiotherapy). WB Saunders Company Ltd., Gravity and Fluid Intake by National Basketball Association Players
United Kingdom, 1996, 248 p. During Competition. Journal of Athletic Training, 2009, vol. 44, N. 1,
[37] Cattell, W. R, Baker, L.R. I, Greenwood R.N. Renal disease. In: pp. 53-57.
Kumar P.J., Clark M. L. (eds) Clinical Medicine. London, Bailliere [40] Park, S. G., Bae, Y. J, Lee, Y. S., Kim, B. J. Effects of rehydration fluid
Tindall, 1992, pp. 425 — 489. temperature and composition on body weight retention upon voluntary
[38] McArdle, W.D., Katch, F.l, Katch, V.L. Body composition: drinking following exercise-induced dehydration. Nutrition Research
components, assessment, and human variability. In: E. Johnson (ed.), and Practice, 2012, vol. 6, N. 2, pp. 126 — 131.
Essentials of Exercise Physiology. Lippincott Williams and Wilkins, [41] Rothenberg, J.A., Panagos, A. Musculoskeletal performance and
USA, 2000, pp. 500 — 527. hydration status. Current Reviews in Musculoskeletal Medicine, 2008,

vol. 1, pp. 131 - 136.

Inese Pontaga, Dr. med, PhD thesis defended in
1997 in The Institute of Experimental and Clinical
Medicine, University of Latvia. Prof, Latvian
Academy of Sports Education, Head of the Department
of Anatomy, Physiology, Biochemistry and Hygiene.
Most important research interests: 1. Noninvasive
methods of bones pathology diagnostics, osteoporosis.
2. Musculoskeletal system adaptation to sport training.
Muscles groups’ balance in different joints, soft tissue
overuse, prognosis and prevention of sport injuries.
3. Adaptation of cardiovascular system to training in Address: Brivibas street 333, Riga, LV 1006, Latvia.
endurance and power sports. Phone: +371 67453449.

Total amount of scientific publications: 136. E-mail: lilita.ozolina@Ispa.lv

Membership in professional organizations: European Society of Biomechanics,

European College of Sport Sciences, Latvian Society of Physicians.

Address: Brivibas street 333, Riga, LV 1006, Latvia.

Phone: +371 67453449.

E-mail: inese.pontaga@Ispa.lv

Lilita Ozolina, Mater of Biology, master thesis
defended in 2010 in The Faculty of Biology in
University of Latvia, assistant, Latvian Academy of
Sports Education, the Department of Anatomy,
Physiology, Biochemistry and Hygiene.

Most important research interests:

1. Estimation of body hydration degree and water
loss by sweating in athletes.

2. Physiology of human vision.

Total amount of scientific publications: 2.

Inese Pontaga, Lilita Ozolina. Urine specific gravity as the indicator of the athletes body hydration degree

The aim of our investigation was to determine the urine specific gravity in football players at rest and its variations in dependence on the lean body mass and
total water content in the body. Fifty-seven male high qualified football players participated in the investigation voluntary. They were 22 + 3 year olds, the mean
height was 182 + 6 cm, weight — 76.7 + 8.0 kg and body mass index — 23.2 + 1.7 kg/m2. The measurements are performed before training, two hours after meal
and 30 minutes after voiding. The measurements were performed at warm weather conditions: the air temperature was 24 - 26°C, relative wetness of air was 60 — 70%.
Body hydration degree is determined using urine refractometry method by measuring of rest urine specific gravity before training by digital urine refractometer
PAL-10S (Atago, ASV). The athletes’ body mass composition was estimated by bioelectrical impedance analysis method using body mass composition analyzer
BC-545 (Tanita, Japan).

Approximately half of all football players (49%) were hypohydrated before training (their urine specific gravity was greater than 1.020): 44% moderately (urine
specific gravity was 1.020 — 1.030) and 5% seriously (urine specific gravity exceeded 1.030)) hypohydrated. This means that water and mineral salts uptake
strategy and education of coaches and football players about uptake of liquids before, during and after training is very important.

The correlation between the lean body mass and urine specific gravity is not significant (r = 0.09; p > 0.05). Therefore larger amount of metabolites in urine due
to greater skeletal muscle mass in athletes does not play important role in urine specific gravity determination, but it depends on the water uptake.

The significant relationship between the total water content in the body and urine specific gravity is not detected (r = 0.002; p > 0.05). This means that
bioelectrical impedance analysis method is not useful in the body hydration degree changes estimation.

HNnece IonTara, JInaura O30auHs. YAeAbHBIN Bec MOYH KaK MOKA3aTe/Ib CTeNeHN THAPATALNH TeJla ClIOPTCMeHa

Llenmpro Harmero McciejoBaHus OBIIO ONpPEENUTh YEeNbHbIH Bec MOUH y QyTOONMCTOB B COCTOSHUM MOKOS M €T0 3aBUCHMOCTB OT Beca OT JKMPOB CBOOOIHOM
Macchl Tella ¥ OT O0IIero KoiTuecTBa BoJbl B Tene. B ncciaenoBanuu 100pOBOIBHO y4acTBOBAIH 57 (yTOOIMCTOB BHICOKON KBaIM(HKALUH MY>KCKOTO HoNIa B
Bo3pacre 22 + 3 ger. Cpenuuit poct GpyrdomuctoB 6611 182 + 6 cm, Bec — 76,7 + 8,0 kr, a nunmexc Maccsl Tena — 23.2 + 1.7 kxr/m2. V3mepenus mpoBeiu nepea
TPEHHPOBKOIA, depe3 J(Ba yaca rocie easl 1 30 MUHYT nocie Modenciryckanus. VccieoBanns MpOBOAMINCE B YCIOBHAX TETUIOH ITOTO/IBI: TEMIIEpPATypa BO3IyXa
6buta 24 — 26°C, OTHOCHTENbHAs BIAXHOCTh Bo3ayxa Obuta 60 — 70%. CremeHb THOpATAal[Md Tela CIOPTCMEHA ONPEACIIIA MPH MOMOIIH METOAA
pedpakToMeTpun: U3MEPSUIM YAENbHBI BEC MOYM NPH IOMOIIM AWTUTaIbHOrO pedpaktomerpa mMoun PAL-10S (Atago, CIIA). CoctaB macchl Tena
(yTOOMICTOB OMpEIENIIN TIPH MOMOIIM METO/Ia H3MEPEHHUs OMOINIEKTPUUECKOTO CONPOTHBIICHNS TKAHEH OpraHM3Ma uenoBeKa, UCIOoNb3ys aHaIn3aTop cocTaBa
maccel Tena BC-545 (Tanita, SInoxus).

IMepen TpeHHpoBKOI MpuMepHO MonoBuHA GyTdonucToB (49%) ObLIM B COCTOSHUH TUNOTHAPATAlNY Tena (yAelbHbIi Bec Moul y HuX npessimai 1,020): y 44%
CTIOPTCMEHOB OBblTa OTpeseNieHa yMepEeHHas CTeleHb TMIorujpartanuu (yAenbHbIH Bec Mounm B pyoOexax mexay 1,020 u 1,030), a y 5% Oputa cuimbHO
BbIpa)keHHas! (yIenbHbIM Bec Mouu mpesbiman 1,030) runoruaparanus Tena. 3TU pe3yabTaThl HOATBEPIKIAIOT, YTO CTpATerHs MPHHATHSA BOJBI H MHHEPAIbHBIX
coleli mepes TPeHUPOBKOI, BO BpeMsi TPEHUPOBKH U HOCTIE Hee, a Takke 00pa3oBaHue TPeHepoB U (HYTOOINCTOB B 9TOM IIaHE HMEIOT OUeHb OONBIIOE 3HAUCHHE.
Koppensuust HpoB co CBOOOAHON Maccoi Tena M yAeNbHBIM BECOM MOUM He SIBIISETCS CTaTHCTHYECKH jgoctoBepHoit (r = 0,09; p > 0,05). OTo o3Hauaer, 4To
YBEIUUCHHOE KOIUYECTBO META0OIHTOB B MOYE Y CHOPTCMEHOB ¢ OOJIBbIIEH MBIIIEYHON MAacCOH He UIpaeT CyLIeCTBEHHOH POIU B ONpeeIeHuH yIeIbHOTO Beca
MOYH, @ yJeNbHBIH BEC MOYH B OCHOBHOM 3aBHCHT OT KOJIMIECTBA BBITUTON BOJIBL.

JlocToBepHast B3aMOCBS3b MEXTy OOLIEM KOJIMYECTBOM BOJBI B TEJIe U yAEIBHEIM BECOM MOYHM He HaiineHa (r = 0,002; p > 0,05). DTo moaTBep)KAaeT, YTo MpU
MIOMOIIM METOa U3MEPEeHUs OHOPIEKTPHIECKOT0 CONPOTHUBICHHS TKaHeil OpraHu3Ma YeIoBeKa He BO3MOXKHO OIPEIEINTh U3MEHEHNUs! CTEIIeH! M IpaTalliy Tela.
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