B R 8 IR B A A — S e BE R 2E R
2021 FFEE L5 Fnscib e

Voluntary hypoventilation 2FF/ARYIESENH O AE PSR INE & IEEN KGR 125 2 D 2

FREER S 1 4120009
K 4 fJI Ik

[H/Y]

Bk &9, PR 24K F 72 hypoventilation (voluntary hypoventilation) 73
OBLA (onset of blood lactate accumulation) fEZFHTK Y o 7 #EH) (60rpm) & L 72 BE DBk
RERERD, MRS RIS, D HIEC(HR) . rating of perceived exertion (RPE). fiti[La]l. iLi

252 58I OWTRREE LT,

[J7ik]
FRA AR = i 16 4 (B 7746 40 74 1040) 2% & L i [La 123 4mM (OBLA)
&R DR T TN T 2 b &2 O % 454 (CON 454k) & @voluntary hypoventilation 4¢
fH (HYPO 4504) 12 T Hahta L 7=, 42T OWERE 1T CON Sl B I F20E L. HYPO Softh I mpul o B
N CON D 60%1C72 5 K HOHE SN 2.5 HEIZEH) ., EFHT OMEIT A IX
breath-by-breath J5IC L W WIFE =4 U v 7 Stz (FKEHE 2. 5 w0 PE A ) . D,
RPE, A1 [La 113 5 3R, MR A AL wiility o ONEENRE TR ISR S Tz,

GRS

CON Zefth & b L -C HYPO Zf: Gl TVe. PuCOs. VO, DEIHN. T Ve, RR. Ve/VOs. Vi/VCO, DA
T8 G 7= (p< 0. 001-0. 043) ., RPE [FIEBEN#IHIBBEIZ BV T O & HYPO SR CEMEZ /R LT

(p=0.021), SEBNREGIRER, HR, Mmrfi[lal, Mg A, VOO, H4PERICHEITE SN o T,

[t

Voluntary hypoventilation {Z°C OBLA 58E DiEEN A2 L7256, @ K & b VOz WXL
7oos, GEERERCREE]. HR, RPE, I [La], I H AZEIZBL O N0 o T,



Juntendo University, Graduate School of Health and Sports Science
2021 Master’s Thesis FLFbe% (Abstract)

Effects of voluntary hypoventilation on physiological responses and exercise duration
during continuous exercise

Student ID Number: 4120009
Name: Shota INAGAWA

[Purposel

This study aimed to examine the effects of voluntary hypoventilation, implemented
without breath-holding, on physiological responses and exercise duration during continuous
pedaling exercise (60 rpm) at the work rate corresponding to the onset of blood lactate
accumulation (OBLA), where blood lactate concentration reaches 4 mM.

[Methods]

Sixteen university athletes in endurance events (6 males and 10 females) participated in
this study. First, they performed an incremental exercise test on an electrically braked cycle
ergometer to identify the work rate at OBLA (WRosLa). Subsequently, continuous exercise
tests at WRoBLa were performed on two separate occasions: initially under normal
breathing condition (CON), followed by voluntary hypoventilation condition (HYPO). In the
CON condition, normal respiratory rates during the exercise (RRnom) were established for
each participant. In the HYPO condition, participants were asked to maintain their
60%RRnorm throughout the exercise (assisted by metronome tempo and adjusted every 2.5

min) to lower minute ventilation (Ve). During the exercise test, the exercise duration,
respiratory parameters, heart rate (HR), rating of perceived exertion (RPE), the
concentration of blood lactate ([La’l), and blood gases (pH, PO2, PCO2) were measured and
compared between the two conditions.

[Results]
The HYPO condition resulted in greater TVEg, PerCOz2, and VOQ, and lower VE, RR, VE/V Oq,
and V&/VCO: than in the CON condition (p<0.001-0.043). RPEs were higher for HYPO in

the early phase of exercise (p=0.021), and the differences disappeared afterwards. VCOz,
HR, blood [La’]l, and blood gases were not significantly different between conditions.

[Conclusion]
When voluntary hypoventilation, achieved without breath-holding, was applied during

continuous pedaling exercise at WRosLa, VOz2 was elevated, whereas exercise duration, HR,
RPE, blood [La’], and blood gases were unaffected.



