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Abstract. “Oxygen intake™, “Hypoxia”, “Respiratory muscles training™: are very well known
terms in now-a-day sports. That is why the goal of the research is to investigate the effects of
the lack of oxygen on an organism’s functionality in the low season preparation term within the
cycling stage of triathlon. Nine healthy active triathletes (males n=9), age (20 + 7 years),
competitive at national and international level, were trained in the equal conditions using
Spinning bikes in the same room (22 °C = 2.4 °C and 82 + 4 % RH), at the same time, at the
same cadence (100 revolutions £ 5 rev.) and performing the same exercises. All participants
had 4 monocycles pre-experimental preparation (PP). Followed by 12 monocycles (hypoxia
training — HT) as a part of a monthly microcycle. During a 60 min session one group was using
Ultrabreathe, another group was using the Elevation Mask 2.0 and the last group didn’t use
any device performing as a control group. After another 4 monocycles for recovery (R). Data
was collected at the end of each phase-PP (4 monocycles in one week), in the middle and at the
end of phase-HT (8-monocycles using Elevation Mask 2.0 and Ultrabreathe devices) and the
end of phase-R (4-monocycles with no respiration effort). Maximal oxygen consumption
(VO2max), Lactate (LA), cadence power (W) and heart rate (HR) was recorded and collected
as part of the research. All were measured in laboratory conditions using KORR CardioCoach
gas analyzing system for VO2max, cadence power was measured by the Monark LC4R
ergometer bike, whereas blood samples were collected for lactate using the COBAS Accutrend
Plus device, heart rate data was measured by the POLAR H7 heart rate belts and POLAR
Power Flow system. The performances expressed changes in all four parameters on all stages
of the experiment. Maximal oxygen consumption showed an increase in two groups who were
using the respiratory depression devices after 8 monocycles —by 4,35 and 3,01 % respectively,
and by the end of the experiment the total difference was - 3,74 and 0,82 % respectively.
Improvements were also defined in the level of increase in lactate and maximum cadence
power. There was a power increase in the two groups who were using the respiratory
depression devices after 8 monocycles - 3,92 and 1,57 % respectively, and by the end of
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experiment the total difference was - 3,57 and 0,87 % respectively. All this data shows us the
positive effects of hypoxial training.

Keywords: Breathing depression, hypoxy, indoor cycling, maximum oxygen consumption,
triathlon.

levads
Introduction

Triatlons ir viens no popularakiem sporta veidiem Olimpiskaja programma.
Pareiza un efektiva elposana ir viena no sastavdalam, kas ietekm@ gala rezultatu
sporta, rezultata noturésanu ilgaka laika posma, ka arT organisma funkcionalitati
un atjaunoSanas procesus. Pétijumu skaits par sportistu apmacibas teorétisko un
metodisko nodroSinajumu izmantojot maksligas hipoksijas lidzeklus un metodes
ir pietiekoS$i liels, bet $1 probléma joprojam ir nepietickami izpétita (Faiss &
Leger, 2013). Efektivaka elpoSana pielietojot intervala normabariskas hipoksijas
metodi uzlabo kop€jo veselibu un aizsarga organismu no daudzam slimibam, ka
arl paatrina atjaunos$anos, un samazina biologisko vecumu (Ctpenkos, 2001;
Yuxos, 1997).

No elposanas efektivitates ir atkarigs energijas limenis organisma un energo
producéSanas mehanismi. Uztrengjot dazadas elpoSanas fazes, var iegtt papildus
energijas rezervi, kas tiks ari izmantots labaka sporta rezultata sasniegSanai.
Efektivaka elpoSana var ari samazinat kop€jo kermena temperatiru uz 1° C
(®Pponos, 1998), kas savukart dos arT papildus rezistenci pret parkarsésanas karsto
apstaklu sacensibas. Edwards ar Cooke savos pétijumos analiz€ja elpoSanas
apgritinasanas ietekme uz treninu efektivitati, jo petijumi par skabekla paterina
un maksimalas ieelpos uzlabosanu peldétajiem (Edwards & Cooke, 2004)
liecinaja par gala rezultata uzlaboSanu. Tika izpétits, ka elpoSanas apgriitinaSanas
ierices ietekm€é kvantitativo rezultatu un vairakus fizisko TpaSibu parametrus
sporta. Tas ir saistits ar starpribu muskulu noguruma negativo ietekmi
ritenbraucgjiem uz sportista paSsajiitu (Romer, McConnell, & Jones, 2002).
ElpoSanas muskulu trenin$ iev€rojami ietekmé asinsrites izplatiSanos gan pie
elposSanas organiem, gan pie muskuliem (Dominelli et al., 2017).

Pielietojot elpoSanas muskulu treninus (IMT) ir iesp€jams uzlabot aerobo un
anaerobo sliek$nu raditajus uz 15 % (Moreira, 2016; Cross & Winters, 2014).
Misu pétijjuma mérkis ir elpoSanas sist€mas apgritinasanas ierices
»UltraBreathe” un ,Elevation Mask 2.0” pielietoSanas ietekme uz fiziskam
ipaSibam, elpoSanas sisttmu un organisma funkcionalitati, ka ari iericu
pielietoSanas efektivitates invert&jums.
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Metodika
Material and methods

Eksperimenta laika (12 monocikli) galveno uzmanibu pievérsam cetriem
vitaliem parametriem ciklisko sporta veidu sagatavotiba: laktats, maksimalais
skabekla patérins, jauda, sirdsdarbibas frekvence.

Eksperimenta piedalijas macibu treningrupas triatlonisti, kam nodarbibas
notiek 6 reizes nedela un ne mazak ka 13 stundas nedgla. I eksperimentalaja grupa
tika ieklauti triatlonisti, kuri tren€jas 3 gadus un jau paveikusi triatlona vidgjo
distanci (1900m peldeéSana + 90km ritenbraukSana + 21,1 skrieSana), II
eksperimentalaja grupa tika ieklauti triatlonisti, kuri trengjas 2 gadus un tikai
gatavojas triatlona vid€jai distancei (1900m peldéSana + 90km ritenbraukSana +
21,1 skriesana), kontrolgrupa tika ieklauti triatlonisti, kuri tren€jas 3 gadus un
gatavojas triatlona Standarta distancei (1500m peldésana + 40km ritenbrauksana
+ 10km skrieSana). Sakotn€jo rezultatu ieguvei un trené€tibas efektivitates
noteikSanai tika veikti $adi testi: VO2max - skabekla maksimala paterina tests,
PWC170 - fizisko darbaspgu tests, tika panemta laktata prove. Visiem
dalibniekiem ir vid€ja fiziska attistiba. Testa piedalijas 9 triatlonisti: vid€jais
vecums 30 £3 gadi, vid€ja kermena masa 80 +5kg., vidgjais augums 177 £3 cm.

Eksperiments norisinajas 2016./2017. gada starpsezonas sagatavotibas
posma ritenbrauksSanas segmenta. Galvena atskiriba starp grupam bija ta, ka viena
grupa pielietoja elposSanas apgriitinasanas maskas, otra grupa pielietoja elposanas
apgritinasanas ierices ar mutes iebazni. Kontroles grupai tika iedota lidzvertiga
treninu programma, kuras izpildei netika pielietots neviens elpoSanas
apgritinatajs.

Eksperimenta rezultatiem tika aprékinats vid€jais aritmé&tiskais (x),
standartnovirze (s), standartkltida (Ss), ka ari tika pielietots “Studenta t-tests
neatkarigam kopam ar lidzigam dispersijam”. Aprékinasanai tika pielietots MS
EXCEL programmatiira, ar ieladéto programmu “Matematiska statistika”,
aprakstoSa statistika.

P&tijuma testa proves notika sanatorija “Jantarnij Bereg” laboratorija, 2016.
gada decembri / 2017. gada janvari, pe&c 60 minasu vispargjas fiziskas
sagatavotibas trenina. TrengjoSiem sportistiem treninu laika vid&jais pulss (AVP)
neparsniedza 140 sit./ min., kas bija konstatéts ar POLAR FLOW grupu
nodarbibu sisttmu un POLAR H?7 jostas paligu. Mitrums — 42 %, gaisa
temperatiira — 20° C, gaisa kustigums - 0,2 m/s.

P&tijuma pirmaja posma tika iegiti sakuma testa rezultati specialajos testos
ar KORR CardioCoach gazes analizéSanas sistemu VO2max noteikSanai,
pedalésanas jauda tika konstateéta ar Monark LC4R veloergometru, ka ar1 asins
proves tika nemtas ar COBAS Accutrend Plus iekartu laktata Itmena
konstateSanai. legiitie dati tika izmantoti eksperimenta sakotn€jo datu analizei.
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Organizgjot pedagogisko eksperimentu, p&tijuma iesaistitic subjekti tika sadaliti
trijas vienlidzigas grupas. Posma beigas (Cetri treninu monocikli) notika testeSana
uz gazes analiz€Sanas iekartas.

P&tijuma otraja posma tika atkartoti Cetri treninu monocikli, péc kuriem
sekoja testéSana uz gazes analiz€Sanas iekartas.

P&ttjuma treSaja posma tika vélreiz atkartoti Cetri treninu monocikli, kuru
laika visas trijas grupas netika pielietots neviens elpoSanas apgriitinatajs. Péc §1
posma papildus tika analizéti sportistu rezultati dinamikas noteikSanai.

Rezultati un diskusija
Results and discussion

P&tijuma posmos katram dalibniekam bija atseviSki javeic iesildiSanas uz
veloergometra, péc kuras sekoja slodzes tests: péc katru 2. miniiti slodze tika
palielinata par 15W, kamér netika sasniegts testa maksimali atlauts pulss.
Dalibniekiem péc katra pétijuma posma tika noteikti ¢etri vid€ji grupas rezultati
(LA, VO2max, Pulss, Jauda - W), kuri savukart tika salidzinati ar paréjo divu
grupu vid€jiem rezultatiem.
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1. att. 1.M dalibnieka rezultati pirms testa
Fig 1. 1 M Participant initial testing results

1. attéla grafiski atspogulots, ka pétamam dalibnickam no M-grupas, kurs
lietoja “Elevation Mask 2.0” maksimala jauda pirms eksperimenta sakuma ir
pacglusies 1idz 371W, ar pulsu 183 sit/min, pie maksimala skabekla paterina -
62,6 ml/kg/min. 1. att€la arT ir noteicams ar atsevisko grafisko atspogulojumu
sportista laktats, kurs pie pulsa 183 ir sasniedzis savu kritisko Itmeni - 10.7 Mol/L.
Sakumaparametri sportistam 1Mbija sadi: jauda - 82W, laktats - 0,5 Mol/L, pulss -
79 sit/min, VO2 - 18.6 ml/kg/min. Kritiska robeza sportistam 1M tika sasniegta
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pie pulsa 162 sit/min, kad laktats ir sasniedzis sava aeroba sliek$na virsrobezu -
4.0, pie jaudas 308 W, visi parametri péc $1 punkta saka straujak pieaugt.

Visi M-grupas dalibnieki uzradijusi jaudas maksimalos raditajus vidgji
augstak par 370 + 0,44 W, kas ir defin€jams par labu sagatavotibas Itmeni.
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2. att. 1.T dalibnieka rezultati pirms testa
Fig 2. 1 T Participant initial testing results

2. attela grafiski atspogulota dalibnicka no T-grupas, kurS lietoja
“Ultrabreathe” apgritinataju, maksimala jauda pirms eksperimenta sakuma.
Jauda ir pacglusies Iidz 388W, ar pulsu 185 sit/min, pie maksimala skabekla
patrina - 62,9 ml/kg/min. 1. attéla ar1 ir grafiski atspogulots sportista laktats, kurs
pie pulsa 185 ir sasniedzis savu kritisko Iimeni - 10.8 Mol/L. Sakuma parametri
sportistam 1T bija sadi: jauda - 88 W, laktats - 0,5 Mol/L, pulss - 82 sit/min, VOZ2 -
19.1 ml/kg/min. Kritiska robeza sportistam 1T tika sasniegta pie pulsa 168
sit/min, kad laktats ir sasniedzis savu aeroba sliek$na virsrobezu - 4.0, pie jaudas
330W, visi parametri p&c §1 punkta saka straujak pieaugt.

Visi T-grupas dalibnieki uzradijusi jaudas maksimalos raditajus vidgji
augstak par 370 + 0,75W, kas ir defingjams par labu sagatavotibas limeni,
salidzinot to rezultatu ar vid€jo rezultatu sportistiem, kas tren€jas vairak par 13
st/ned un nodarbojas tikai ar ritenbrauksanu (IToaumyk, 1997; Mumierko, 1990).
Ka ar1 visiem trijiem sportistiem maksimalais skabekla patérins parsniedza videjo
sagatavotibas Itmeni (ITonumyk, 1997).
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3. att. 1.EKS dalibnieka rezultati pirms testa
Fig 3. 1 EKS Participant initial testing results

3.att€la atspogulota eksperimenta dalibnicka no Eks-grupas, kurs
pedagogiska eksperimenta laika nelietoja elpoSanas apgrutinatajus. Maksimala
jauda pirms eksperimenta sakuma ir pac€lusies Iidz 371W, ar pulsu 185 sit/min,
pie maksimala skabekla patérina - 59,0 ml/kg/min. 3. atteéla ari ir grafiski
atspogulots sportista laktats, kur$ pie pulsa 185 sit/min sasniedza savu Kritisko
lIimeni - 11.2 Mol/L. Sakuma parametri sportistam 1EKks bija $adi: jauda - 82W,
laktats - 0,6 Mol/L, pulss - 90 sit/min, VO2 - 17.7 ml/kg/min. Kritiska robeza
sportistam 1Eks tika sasniegta pie pulsa 173 sit/min, kad laktats ir sasniedzis savu
aeroba sliekSna virsrobezu - 4.5, pie jaudas 277W, visi parametri péc §1 punkta
saka straujak pieaugt. P€c iegiitiem parametriem var secinat, ka sportista sakuma
sagatavotibas ITmenis nav loti augsts.

Eks-grupas dalibnieki uzradijusi jaudas maksimalos raditajus vid&ji augstak
par 370 £ 1,25 W, tomér grupas vid&jais rezultats bija visvajakais, salidzinot to ar
iepriek$€jam divam grupam. Tomeér raditajs virs 370W ir defin€jams par labu
sagatavotibas Itmeni, salidzinot to rezultatu ar vid€jo rezultatu sportistiem, kas
trengjas vairak par 13 st/ned, un nodarbojas tikai ar ritenbraukSanu (ITonumryx,
1997; Mumenko, 1990).

Analizgjot visu triju grupu dalibnieku rezultatus, var secinat, ka vidgjais
sagatavotibas ITmenis ir labs, spriezot p&c kopigas reakcijas uz pievienoto slodzes
stimulu. Lielakai dalai sirdsdarbibas reakcija uz pievienoto jaudas palielinajumu
reag€ja, paaugstinoties lineara progresija. Vidgji visiem sportistiem laktata
straujaks picaugums bija pamanams, sasniedzot 4,0 £0,9 Mol/L.

Pec elpoSanas apgriitinataju pielietoSanas 8 monociklu garuma, visu sportistu
maksimalie uzraditie rezultati tika sagrupéti (skat. 1. tab.).
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1. tab. Triatlonistu testu rezultati péc II un III posma
Table 1 Test results of Triathletes after 11 & 111 phase

Eksperimenta Il posms Eksperimenta I11 posms

Posms/ Puls

Tests W LA VO2max Pulss W LA VO2max S
im 377 10,2 63,6 180 382 9,9 63,8 181
2m 385 10,2 66,3 185 392 10,4 68,6 184
3m 409 10,0 67,8 182 414 10,2 69,8 184
1t 391 10,7 63,5 183 395 10,2 65,4 182
2t 379 10,9 59,2 183 383 10,3 61,0 182
3t 376 10,0 62,3 182 379 9,9 62,6 182
leks 374 10,9 59,2 182 371 10,7 60,2 184
2eks 372 10,6 61,1 181 373 10,5 61,3 183
3eks 370 10,6 61,2 182 370 10,50 61,34 181

M - grupa, kas lietoja “Elevation Mask 2.0
T - grupa, kas lietoja “Ultrabreathe”
Eks - eksperimentala grupa, kas nelietoja elposanas apgritinatajus

Vismazak uzlabojas rezultati kontrolgrupai, ka arT dazados parametros tika
konstatets rezultata kritums. Visi dalibnieki, kas lietoja apgriitinatajus, atziméja,
ka pielietosanas laika bija jitams lielaks diskomforts elposanai, veicot parastu
aeroba darbu (ap pulsa frekvenci > 150 sit/min). Daziem sportistiem pasliktinajas
maksimalais pulss, kas tiek saistits ar netipisku veloslodzi $aja sagatavotibas
perioda.

Vidgjie grupas raditaji ar1 tika uzlaboti (skat. 4. att.). Rezultati, kas tika
uzraditi péc “Elevation Mask 2.0” pielietojuma, ir saistiti ar &rtako pielietojumu
un ar iesp€ju precizak izveleties slodzi, izmantojot dazadu varstulu mainu.
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4. att. Grupas rezultata videjais pieaugums/kritums péc III posma salidzinajuma ar 11
posmu
Fig 4. Result increase/decrease for each group comparing Il & 111 phase
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Apkopjot visus rezultatus péc III posma un salidzinot tos ar rezultatiem, kuri
tika uzraditi pirms pedagogiska eksperimenta (skat. 5. att.), var redzet, ka M-
grupai rezultata pieaugums ir lielaks un straujaks. T un M-grupas dalibnieki ari
atziméja, ka pulsa atjaunoSanas laiks p&c lielam slodzém tika ari uzlabots, ka ari
energijas Itmenis katram sportistam ir uzlabojies, kas ir izpaudies citu treninu
laika eksperimenta laika perioda. Péc datiem ari ir redzams (skat. 1. tab.), ka
organisma saskabéSanas limenis pie lielas slodzes nedaudz izmainijies.
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5. att. Grupas rezultata videjais pieaugums/kritums, salidzinot I11 posmu ar
sakumparametriem
Fig 5. Result increase/decrease for each group comparing 111 phase with initial results

Laktata kritums vidgji visam grupam ir 4,3 %, ka ari loti spilgti redzams
jaudas pieaugums M-grupas dalibniekiem - 3.9 %, ka ar1 skabekla pat€rina raditaji
cksperimentalajam grupam picauga vidgji par 3.5 %. Visiem eksperimentalo
grupu dalibniekiem skabekla patérin$ pieaudzis videji par 4 %. 30 % gadijumos
dalibnieku pulsa raditaji nedaudz uzlabojas, pievienojot maksimalo slodzes
stimulu, ka ari jaatzimé vidgjais laktata uzlabojums katram dalibniekam visas
grupas vidg&ji par 4 % (skat. 6. att.)
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6. att. Dalibnieku rezultatu pieaugums/kritums, salidzinot III posmu ar
sakumparametriem

Fig 6. Result increase / decrease for each participant comparing initial results with 111
phase results
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Péc II un II posma dalibnieki veica papildu 4 treninu monociklus, lai
noskaidrotu apgrutinasanas ierices ,,UltraBreathe” un ,Elevation Mask 2.0”
efektivitati un ietekmi uz sportistu sagatavotibu, ka art lai noteiktu rezultatu
izmainu dinamiku. Laika posma no sakuma proves lidz provei, kura tika panemta
p&c noslédzosiem 4 monocikliem, visi rezultati ir uzlabojusies, bet, ja salidzinat
rezultatus laika posma p&c 8. monocikla lidz eksperimenta beigam, rezultati ir
nedaudz pasliktinajusSies (skat. 2. tab.).

2. tab. Triatlonistu testu rezultatu salidzinajums péc I un IV posma
Table 2 Test results of Triathletes comparing | & IV phase

Posms/ Eksperimenta | posms Eksperimenta IV posms
Tests W LA | VO2max | Pulss W LA | VO2max | Pulss
1m 371 10,7 62,6 183 382 10,0 63,9 179
2m 377 10,9 65,3 185 390 10,5 68,3 183
3m 395 10,4 65,8 182 412 10,4 68,8 185
1t 388 10,8 62,9 185 392 10,7 63,5 182
2t 377 11,0 58,6 185 380 10,7 59,1 182
3t 374 10,5 62,0 183 377 9,8 62,4 182
leks 382 11,2 59,0 185 371 10,7 59,0 182
2eks 370 10,7 60,9 182 372 10,6 61,0 185
3eks 369 10,8 61,1 182 369 10,5 61,2 180

Péc iegiitiem datiem més redzam, ka jauda M-grupai no eksperimenta
sakuma lidz eksperimenta beigam uzlabojusies par 3.5 % un maksimalais
skabekla paterin§ pieauga par 3.74 %, kas liecina par treninu efektivitates
pieaugumu. Ir jaatzimé, ka laktata limena uzlaboSanas pie maksimalam slodzém
M-grupai ir par 3.4 %.

Lidzvertigs laktata limena uzlabojums pie maksimalam slodzeém tika
novérots T-grupas dalibniekiem - 3.4 %. Jaudas pieaugums ir tikai 23 % no M-
grupas uzradita rezultata - 0.8 % jaudas pieaugums. Pec iegilitiem datiem mes
redzam, ka jauda M-grupai no eksperimenta sakuma lidz eksperimenta beigam
uzlabojusies par 3.5 % un maksimalais skabekla patérins pieauga par 3.74 %, kas
liecina par treninu efektivitates pieaugumu.

Jaatzimg, ka laktata Itmena uzlabosanas pie maksimalam slodzém M-grupai
ir 3.4 %. Lidzvertigs laktata Itmena uzlabojums pie maksimalam slodzém tika
noverots T-grupas dalibniekiem - 3.4 %. Jaudas pieaugums sastadija tikai 23 %
no M-grupas uzradita rezultata - 0.8 % jaudas pieaugums. Eks-grupas dalibnieki
paradijusi nelielu maksimala skabekla patérina uzlabojumu - 0.09 %, kas liecina
par dabisko pieaugumu, izmantojot izvéleto treninu metodiku. Par€jie 3 parametri
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neuzlabojas, nokritot zem sakuma ltmena, kas liecina par sliktako atjauno$anos
un mazak efektivu energijas patérinu.

Kontrolgrupas rezultati eksperimenta laika uzradijusi rezultatu starpibu o >
0.05, salidzinot ar dinamiku, kuru uzradijusi 2 eksperimentalas grupas, - a<0.05.
Salidzinot M-grupas un T-grupas rezultatus, varam secinat, ka pielietojuma ir
efektivaka “Elevation Mask 2.0”, kas ir saistits ar ergonomikas faktoriem,
praktiska pielietojuma faktoriem un precizitati. Ir nozimigs tas fakts, ka
“UltraBreathe” ierices ertums vairak ir redzams treninos, kuri notiek arpus zales.

Secinajumi
Conclusions

Pirms eksperimenta sakuma vid€jais maksimalais skabekla patérina (MSP
jeb VO2max) M-grupas raditajs ir 64.6 ml/kg/min, T-grupas raditajs -
61.2ml/kg/min, Eks-grupas raditajs - 60.3 ml/kg/min; vid&jais testéjamas kustibas
maksimalas jaudas (W) M-grupas raditajs ir 381(W), T-grupas raditajs - 380 (W),
Eks-grupas raditajs - 374 (W); vid&jais asins laktata limena (LA) M-grupas
raditajs ir 10.7 Mol/L, T-grupas raditajs - 10.8 Mol/L, Eks-grupas raditajs - 10.9
Mol/L; vidgjaispulsa frekvences M-grupas raditajs ir 183 sit/min, T-grupas
raditajs - 184 sit/min, Eks-grupas raditajs - 183 sit/min.

Elposanas apgriitinasanas ierices tika pielietotas pirmajos 8 monociklos no
12 aizvaditajiem monocikliem eksperimenta laika. Trenina ilgums bija 60 min.
Tika konstatéts, ka rezultats visos p&tamajos parametros uzlabojies jau péc
4.monocikla, ka ar1 vel vairak rezultati uzlabojas p&c 8.monocikla. Tika nov&rota
rezultata neliela pasliktinasanas laika no 9. Iidz 12. monociklam ieskaitot, kur
dalibnieki nepielietoja elpoSanas apgriitinatajus, kaut gan salidzinajuma ar pirmas
proves rezultatu tika konstatets uzlabojums visos parametros.

Salidzinot M-grupas beigu rezultatus péc eksperimenta més varam konstatet,
ka statistiski ticamas atSkiribas (0<0.05) ir test€jamas kustibas jauda - W, MSP -
VO2max ml/kg/min, asins laktata - LA Mol/L, pulsa frekvencé sit/min, kas
liecina, ka Sis grupas dalibnickiem, izmantojot “Elevation Mask 2.0” 8
monociklos, izdevas efektivak uzlabot augstak min&tos parametrus starpsezona
sagatavotibas posma.

T-grupas visu rezultatu (jauda - W, MSP - VO2max, laktats - LA, pulss)
kopgjais vertgjums 0<0.05, kas liecina par pozitiva rezultata pieaugumu un
treninu biezuma un ilguma efektivitati grupa, kuras dalibnieki izmantoja
“UltraBreathe” apgrutinasanas ierici. Grupas dalibnieki atzim&ja arT pazeminato
ergonomikas Itmeni §is ierices pielietoSanas laika, kas bija viens no stresa
faktoriem pétijuma laika.

Eks-grupas visu rezultatu kopgjais vertejums nav statistiski ticams (0¢>0.05),
kas liecina par rezultdta nemainigumu, ka ari dazkart pasliktinasanos. Sadu
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biezumu un ilgumu, ka ari intervala un stimula pievienoSanu vairak ieteicams
veikt ar elpoSanas apgritinaSanas iericém.

Iegiitie rezultati apstiprina izvirzito hipotézi, ka, elpoSanas sist€émas
apgritinasanas iericu ,,UltraBreathe” un ,ElevationMask 2.0” pielietoSanas
biezums un ilgums (12 monocikli), izmantojot to ritenbraukSana triatlona, lauj
efektivak attistit fiziskas Ipasibas: visparigas izturibas raditajus un jaudu.

Summary

Proper and effective breathing is one of the key components that affects the final result
and keeping the result for longer period of time, as well as the functionality of the organism and
the recovery processes. By improving different breathing phases, you can get an extra energy
reserve that will also be used to get better results. Aim of research: An assessment of the effects
of the use of the UltraBreathe and ElevationMask 2.0 Respiration depression devices on the
physical characteristics, respiratory system and the functionality of the organism. Nine healthy
active triathletes (males n=9), age (20 + 7 years), competitive at national and international level,
were trained in the equal conditions using Spinning bikes in the same room (22 °C + 2.4 °C and
82 + 4 % RH), at the same time, at the same cadence (100 revolutions + 5 rev.) and performing
the same exercises. All participants had 4 monocycles pre-experimental preparation (PP).
Followed by 12 monocycles (hypoxia training — HT) as a part of a monthly microcycle. During
a 60 min session one group was using Ultrabreathe, another group was using the Elevation
Mask 2.0 and the last group didn’t use any device performing as a control group. After another
4 monocycles for recovery (R). Data was collected at the end of each phase-PP (4 monocycles
in one week), in the middle and at the end of phase-HT (8-monocycles using Elevation Mask
2.0 and Ultrabreathe devices) and the end of phase-R (4-monocycles with no respiration effort).
Maximal oxygen consumption (VO2max), Lactate (LA), cadence power (W) and heart rate
(HR) was recorded and collected as part of the research. All were measured in laboratory
conditions using KORR CardioCoach gas analyzing system for VO2max, cadence power was
measured by the Monark LC4R ergometer bike, whereas blood samples were collected for
lactate using the COBAS Accutrend Plus device, heart rate data was measured by the POLAR
H7 heart rate belts and POLAR Power Flow system. The performances expressed changes in
all four parameters on all stages of the experiment. Maximal oxygen consumption showed an
increase in two groups who were using the respiratory depression devices after 8 monocycles —
by 4,35 and 3,01 % respectively, and by the end of the experiment the total difference was -
3,74 and 0,82 % respectively. Improvements were also defined in the level of increase in lactate
and maximum cadence power. There was a power increase in the two groups who were using
the respiratory depression devices after 8 monocycles - 3,92 and 1,57 % respectively, and by
the end of experiment the total difference was - 3,57 and 0,87 % respectively. All this data
shows us the positive effects of hypoxial training. All this data shows us the positive effects of
hypoxial training, what might prove a useful tool for increasing endurance and, meanwhile, it
might positively affect the final competition results. HT might be used for pulmonary function
increase, increase of the respiratory muscles strength and body adaptation against stress created
by hypoxial conditions during a race.
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