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Abstract

This study aimed to expose the effects of fifteen weeks of one-time weekly intermittent hypobaric hypoxia training (IHT)
on anaerobic energy capacities in highly trained 400-m sprinters. Eight highly trained male 400-m sprinters conducted fifteen
sessions training under hypobaric hypoxia (Hypo, 7 = 3, 802 hPa or 711 hPa) or normoxia (Norm, 7 = 5) conditions. Both
training groups performed common program under normoxia excluding the 15 sessions training. Hypo group performed supra-
maximal intensity (> maximal oxygen uptake) short-time (<40 sec per bout) exercise with 90- to 200-sec rest time in the ITHT.
We measured their maximal anaerobic power (Vmax) and maximal anaerobic energy metabolic capacity (peak blood lactate
concentration: PLa) using maximal anaerobic running test before (Pre) and after (Post) the 15 weeks training. The results
showed very small (4 = 0.15) improving of Vmax and large (< = 0.82) improving of PLa in Hypo group, and medium (< =
0.72) improving of Vmax and large (4 = 1.28) improving of PLa in Norm group. These results suggest that one-time weekly
supra-maximal intensity short-time exercise of IHT has no effects on anaerobic energy capacities in highly trained 400-m

sprinters.
(Tokai J. Sports Med. Sci. No. 33, 15-23, 2021)
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Table 1 Example of training programs for a week.
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Table 2 Training programs in the hypobaric hypoxia
environment.

Il | EH FEfEH FffahEE (m) FL—=vIHE
2019/12/04 4% (55 A—10s SP) + 4 x (55 A—20s
1 1 2,000
(Wed) SP); r = 90s; R = 5min; ST
2019/12/11 2 set X4 xX40s T@330 m/min
2 2 2,000
(Wed) r=90s, R = 5min; ET
2019/12/20 3% (55 A—10s SP) + 3 (55 A—20s
3 3 2,000
(Fri) SP); r = 100s, 200s; R = 5min; ST
2019/12/24 2 set X4x40s T @330 m/min
4 4 3,000
(Tue) r=90s, R = 5min; ET
2019/12/25 3% (55 A—20s SP) + 4 X (55 A—10s
5 4 3,000 ;
(Wed) SP); r = 200s; R = 8min; ST
2020/01/08 2 setX4x40s T @330 m/min
6 6 3,000 "
(Wed) r=90s, R = 5min; ET
2020/01/10 2 setX4x40s T @330 m/min
7 6 ) 3,000 "
(Fri) r=90s, R = 5min; ET
2020/01/15 2 setX4x40s T @330 m/min
8 7 3,000 .
(Wed) r = 90s, R = 5min; ET
2020/01/17 3% (55 A=20s SP) + 3% (55 A—10s
9 7 ) 3,000 ’
(Fri) SP); r = 200s; R = 15min; ST
2020/01/24 3% (55 A—20s SP) + 3% (55 A—10s
10 8 ) 3,000 ’
(Fri) SP); r = 200s; R = 15min; ST
2020/01/29 3% (5s A—20s SP) + 3% (55 A—10s
11 9 3,000
(Wed) SP); r = 200s; R = 15min; ST
2020/02/03 3x (55 A—20s SP) + 3% (55 A—10s
12 10 3,000
(Mon) SP); r = 200s; R = 15min; ST
2020/02/14 3% (55 A—20s SP) + 3% (55 A—10s
13 11 3,000
(Fri) SP); r = 200s; R = 15min; ST
2020/03/04 3% (55 A—20s SP) + 3% (55 A—10s
14 14 3,000
(Wed) SP); r = 200s; R = 15min; ST
2020/03/11
15 15 3,000 3% (5s A—20s SP); r = 200s; ST
(Wed)
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Fig. 1 Relationship between Vmax before the training
period and seasonal best time of 400-m.
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Fig. 2 Maximal anaerobic power in each group before
(white bar) and after (black bar) the training
period.

3 BLAEBERSED Sk h ol (r=-0.56
BLU-049),

Hypo # ® Vmax |3 pre T543.4 = 4.6m/min .
post T544.8 +12.9m/min & 72 1), very small (d
=0.15) OEFED LN (K2). —F. Norm
# @ Vmax & pre T514.3 = 15.8m/min. post T
523.7+9.7m/min & 7 ¥, medium (d=0.72) ®
VRO b N7z £ 72 Hypo #f @ Pla i pre T
18.0 # 1.7mmol/L. post T19.5 = 1.9mmol/L & 7%
. large (d=0.82) OZENED LN/ (M3),
Norm # @ PLa IZ pre T14.0 = 2.2mmol/L. post
T18.0 = 3.8mmol/L & 7 V), large (d=1.28) ®»
ZEFRD BNz,

4121 Hypo B (IXl4a) 3 X U° Norm B (¥
4b) DHFEAE — FIZBIT 5 bla 2Rk L7, 72,
# 31213 V3mM, V5mM B & " V8mM (2B %

24.0

mol/L)

22.0
I

20.0
E
by 180
b
%
ﬁ 16.0
&
e 14.0
g
12.0
10.0

Hypo Norm

3 EEMU—ZVIHIRICBII DREMTIBREE

Fig. 3 Peak blood lactate concentration in each group
before (white bar) and after (black bar) the
training period.
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Fig. 4 Blood lactate concentration on the maximal anaerobic running test in the Hypo group (a) and the Norm
group (b) before (white symbols) and after (black symbols) the training period.
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Table 3 Running speed (m/min) at 3mM, 5mM and 8mM
of blood lactate concentration on the maximal
anaerobic running test.
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