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PROFESSIONAL OPINIONS, RESEARCH ON THE EFFECTS OF INHALED OXYGEN
/ SZAKMAI VELEMENYEK, KUTATASOK AZ INHALACIOS OXIGEN HATASAIROL

“THE EFFECT OF INHALING CONCENTRATED OXYGEN ON
PERFORMANCE DURING REPEATED ANAEROBIC EXERCISE

AUTHORS: Suchy J., Heller J., Bunc V. Charles University in Prague, Faculty of
Physical Education and Sport, Czech Republic

ABSTRACT: The objective of the pilot study was to test the effect of inhaling
99.5% oxygen on recovery. [..] Research subjects completed two thirty-second
Wingate tests at an interval of ten minutes, and in the interval between the tests
the subjects inhaled either oxygen or a placebo in random order. This procedure
was then repeated. The pilot study revealed a significantly (p<0.03) smaller
performance drop in the second Wingate test following the inhalation of 99.5%
oxygen when compared with the placebo. The results of the study indicate that
inhaling concentrated oxygen may have a positive effect on short-term
recovery processes." (Biology of Sport, Vol. 27 No3, 2010, 169-175)

“A KONCENTRALT OXIGEN BELEGZESENEK HATASA A TELJESITMENYRE,
ISMETELT ANAEROBIKUS GYAKORLAT SORAN

SZERZOK: Suchy J., Heller J., Bunc V. A pragai Charles University, testnevelés és
sport kar, Cseh Koztarsasag

OSSZEFOGLALAS: A kisérleti tanulmany célja az volt, hogy megvizsgalja a 99.5%-
0s oxigen belelegzéseének a regeneraciora gyakorolt hatasat. [...] A kutatasi
alanyok tiz perces idokozonkent vegeztek ket, harminc masodperces Wingate-
tesztet, és a tesztek kozotti idokozben az alanyok véletlenszeru sorrendben
inhalaltak vagy oxigent, vagy egy placebot. Majd ezt az eljarast megismeteltek. A
Kiserleti tanulmany szignifikansan (p <0,03) kisebb teljesitménycsdkkenést
mutatott a masodik Wingate-tesztben a 99,5% -0s oxigen belelegzése utan,
osszehasonlitva a placeboval. A tanulmany eredmenyei azt mutatjak, hogy a
koncentralt oxigéen belélegzese pozitiv hatassal lehet a rovid tavu regeneralodasi
folyamatokra. " (Biology of Sport, 27. kdtet, 3. szam, 2010, 169-175.0.)
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“INFLUENCE OF HYPEROXIC-SUPPLEMENTED HIGH-INTENSITY INTERVAL
TRAINING ON HEMATOLOGICAL AND MUSCLE MITOCHONDRIAL ADAPTATIONS
IN TRAINED CYCLISTS

Cardinale DA, Larsen FJ, Lannerstrom J, Manselin T, Sodergard O, Mijwel S,
Lindholm P, Ekblom B and Boushel R (2019) Front. Physiol.

As recently reviewed (Cardinale and Ekblom, 2018), hyperoxia acutely improves
lactate metabolism (Ekblom et al., 1975), reduces muscle glycogen utilization
(Stellingwerff et al.,, 2006), and enables a higher exercise work rate compared to
exercise in normoxia (Powers et al., 1989; Nielsen et al., 1999) while reducing
submaximal exercise efficiency (Manselin et al.,, 2017). Acutely, hyperoxia
increases oxygen (02) delivery to the working muscles (Ekblom et al., 1975) and
completely prevents exercise-induced arterial hypoxemia (EIAH), i.e.,
‘oxyhemoglobin Sa02 below 95%" (Powers et al., 1989), a condition often found in
individuals exercising at intensities approaching maximal oxygen uptake
(VO2max) (Dempsey and Wagner, 1999, Dempsey et al., 2008). Considering the
O2 delivery limitation at near maximal exercise intensities (Saltin and Calbet,
2006) and that the mitochondria possess an excess capacity above the
O2vdelivery (Boushel et al., 2011), we postulated that hyperoxic-supplemented
exercise training allowing a higher training load leads to a greater training
stimulus at the muscle level and therefore greater performance enhancement
compared to the same training regimen breathing normoxia. This hypothesis is
supported by the finding that exercise training with recombinant human
erythropoietin treatment enhanced skeletal muscle mitochondrial capacity
compared to controls (Plenge et al., 2012)."

‘A HIPEROXIKUS KIEGESZITESU, NAGY INTENZITASU INTERVALLUM EDZES
HATASA A HEMATOLOGIAI ES MITOKONDRIALIS IZOM ADAPTACIOKRA, EDZETT
KEREKPAROSOKNAL

Cardinale DA, Larsen FJ, Lannerstrom J, Manselin T, Sédergard O, Mijwel S,
Lindholm P, EkKblom B and Boushel R (2019) Front. Physiol.

Amint azt a kozelmultban megvizsgaltak (Cardinale és Ekblom, 2018), a hyperoxia
akut modon javitja a laktat-anyagcserét (Ekblom eés mtsai., 1975), csdkkenti az izmok
glikogenfelhasznalasat (Stellingwerff és mtsai., 2006), és kimagaslobb testmozgast
tesz lehetdévé a hormoxia gyakorlasahoz képest (Powers és mtsai., 19089; Nielsen és

mtsai., 1999), mikdzben csokkentik a szubmaximalis testmozgas hatékonysagat

(Manselin es mtsai., 2017). A hyperoxia akut moédon noveli az oxigen (02) szallitasat

az eppen dolgozé izmokhoz (Ekblom és mtsai., 1975), es teljes mertekben
megakadalyozza a testmozgas altal kivaltott artérias hypoxaemia-t (EIAH), az
;oXihemoglobin Sa02 95% alatti" (Powers €s mtsai., 19089). , egy olyan allapot,
amelyet gyakran tapasztalnak a maximalis oxigenfelvetelhez kézeledd intenzitassal
gyakorlo egyéneknel (VO2max) (Dempsey es Wagner, 1999; Dempsey és mtsai.,
2008). Figyelembe veve az O2 szallitasanak korlatozasat a maximalis edzésintenzitas
mellett (Saltin és Calbet, 2006), valamint azt, hogy a mitokondriumok tulzott
kapacitassal rendelkeznek az O2 szallitas felett (Boushel és mtsai., 2011),
posztulaltuk, hogy a hiperoxias kiegészitessel vegzett edzes kimagaslobb munkat
tesz lehetdve. A terhelés nagyobb izom-szintu edzési ingert eredményez, és ezért

nagyobb teljesitmenyndvekedest eredményez mint legzes normalia esetén. Ezt a
hipotezist tamasztja ala az a megallapitas, hogy a rekombinans emberi eritropoetin

kezeléssel végzett testmozgas javitotta a vazizom mitokondrialis kepesséegéet a
kontrollokhoz képest (Plenge és mtsai., 2012)
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"‘EFFECTS OF INHALATION OF OXYGEN ON MORPHOLOGY OF
ERYTHROCYTE AND BLOOD FLUIDITY AFTER INTENSIVE EXERCISE

Xiao Guoqiang, Huang Jia, Qiu Zhuojun, Su Shixiong and Xie Wanmei
(Physical Education Department of South China Normal University,
Guangzhou, China) 2002

To observe the effects of inhalation of oxygen on the morphology of
erythrocyte and blood fluidity after incremental exercise to exhaustion,
blood viscosity (BV), plasma viscosity (PV), red cell aggregation (RCA), red
cell deformability (TK), hematocrit (Hct) were obtained at rest, 3, 15, 30 mm
after exercise on a cycle ergometer in seven men. The parameters were
compared between groups with and without inhaling 70% O2. The results
were as follow: (1) all indexes of blood fluidity at rest were not different
significantly between two groups, but PV, RCA, TK, Hct 15, 30 mm after
exercise and HR at 15 mm after exercise were significantly higher in group
without inhaling O2 than that in group with inhaling 70% O2. (2) Morphology
of erythrocyte were changed significantly 3, 15, 30 mm after exercise in
group without inhaling O2, however, in group with inhaling 70% 02 changes
In erythrocytes have been recovered 30 mm after exercise. It is concluded
that the inhalation of 70% O2 could speed up the recovery process of all
indexes of blood fluidity and erythrocyte after exercise which would be one
of important mechanisms for removal of exercise-induced fatigue.”

JAZ OXIGEN BELEGZESENEK HATASAI AZ ERITROCITAK MORFOLOGIAJARA ES A
VER FOLYEKONYSAGARA INTENZIV GYAKORLAT UTAN

Xiao Guoqiang, Huang Jia, Qiu Zhuojun, Su Shixiong and Xie Wanmei (PhysicalL
Education Department of South China Normal University, Guangzhou, China) 2002

Az oxigen belelegzesének az eritrocitak morfologiajara es a ver folyekonysagara
gyakorolt hatasainak megfigyelése a novekvo kimerulést eredmenyezo
testmozgas utan. Het személynel a vérviszkozitas (BV), a plazma viszkozitas (PV),
a vorosversejt-aggregacio (RCA), a vorosversejt deformalodas (TK) és a
hematokrit (Hct) nyugalmi allapotban kapott ertékei, és edzés utan egy ciklusos
ergometeren 3, 15, 30 mm. A parametereket dsszehasonlitottuk a csoportok
kozott 70%-0s oxigen belégzéssel es anelkul. Az eredmények a kovetkezok
voltak: (1) a vér folyekonysaganak mutatoi nyugalmi allapotban nem kulonboztek
szignifikansan két csoport kézott, de PV, RCA, TK, Hct 15 és 30 mm edzés utan és
a testmozgas utani 15 mm-es HR-érték szignifikansan magasabb volt a O2
belélegzeése nelkuli csoportban, mint a 70%-os O2 belélegzes esetén. (2) Az
eritrocitak morfoloégiaja jelentdésen megvaltozott 3, 15, 30 mm-nél az O2
belélegzese nelkuli csoportban vegzett testmozgas utan, azonban a 70% -o0s O2
belelegzessel rendelkezd csoportban az eritrocitak valtozasai 30 mm-néel
helyrealltak edzes utan. Megallapitottuk, hogy a 70%-0s O2 belelegzese
felgyorsithatja a ver folyekonysaganak es vorosvertestek valamennyi indexenek
helyreallasat edzes utan, amely az egyik legfontosabb feladat a testmozgas altal
kivaltott faradtsag megszuntetéseben. ”
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DO PORTABLE RECREATIONAL OXYGEN SUPPLEMENTS SHARE THE
SAME PHYSIOLOGICAL BENEFITS AS OTHER FORMS OF HYPEROXIC
ENVIRONMENTS DURING MODERATE INTENSITY CYCLING?

Wyton, Lee (2018) University of Chichester, Sport and Exercise
Department

‘[...]1 portable recreational O2 supplement did influence recovery

principles during fixed, short-term exercise. Administering this portable

recreational O2 supplement prior, during and post moderate intensity

cycling, as well as other similar athletic activity, can yield positive

results by significantly decreasingblood lactate concentrations;

enabling individuals to increase endurance and speed of recovery time.

[...]

Healthy people who breathe [canned oxygen] during and after short-
term, moderate intensity exercise can increase their endurance and
speed up recovery. Exercise enthusiast and athletes can improve their
performance through a reduction in lactic acid within the blood, which
leads to faster recovery (increases in recovery speed) and endurance
(prolonged physical activity).”

A HORDOZHATO REKREACIOS OXIGENKIEGESZITOK UGYANOLYAN
. FIZIOLOGIAI ELONYOKKEL JARNAK-E, MINT A HIPEROXIKUS
KORNYEZET MAS FORMAI KOZEPES INTENZITASU KEREKPAROZASKOR?

Wyton, Lee (2018). , Chichesteri Egyetem Sport- és Gyakorlati Tanszéke.

"[...I A hordozhato inhalacios oxigéen spray befolyasolta a regeneralodasi
alapelveket a fix, rovid tavu testmozgas soran. A hordozhato inhalacios
oxigén spray-nek a belelegzése kozepes intenzitasu keréekparozas eldtt,
alatt és utan, valamint mas hasonlo atletikai tevekenysegek soran
pozitiv eredmenyeket hozhat: jelentdsen csékkenti a vér laktat
koncentraciojat; lehetdve teszi az egyének szamara, hogy noveljek a
kitartast €és a gyogyulasi idé gyorsasagat.
[...]

Azok az egeszséges emberek, akik rovidtavu, kozepes intenzitasu
testmozgas kézben és utan linhalaciés oxigent] lélegeznek, ndvelik a
kitartast és felgyorsithatjak a regeneralodast. A
testmozgast kedveldk es a sportolok javithatjak teljesitményuket a
verben levo tejsav csokkentésével. Ez gyorsabb feléplulést eredmeényez
(a regeneralodas sebessegenek novekedése) és javitja az
allokepesseget (hosszabb fizikai aktivitas).”



