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Effects on 23 days of “Living-High Training-Low” altitude training at

Takamine Kogen, Komoro city, Japan.
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Abstract

“Living-High Training-Low (LHTL)” model of altitude training is recommended to be conducted at an altitude of 2,500 m
or higher. However, there is no area with can be living and training more than 2,000 m of altitude in Japan. Therefore, we aimed
to clarify changes in aerobic energy metabolism capacities and hematological variables and to examine the effects on 23 days of
LHTL at an altitude of 2,000 m (Takamine Kogen, Komoro city). Six male elite endurance athletes participated in this study.
The subjects measured maximal oxygen uptake and running economy before and after LHTL within 1 week. Blood samples
were taken from forearm vein before (Day0), within 24 hours (Dayl), on 7 days (Day7), 14 days (Day14) and 21 days (Day21)
of living at altitude of 2,000 m. There was no changes in maximal oxygen uptake (4.36 = 0.52 L/min to 4.39 * 0.49 L/min).
Ferritin was significantly lower on Day21 than on Day0 and Dayl. Erythropoietin, hemoglobin concentration, and red blood
cell did not change between each day. These results indicate that 23 days of LHTL at an altitude of 2,000 m is insufficient
stimulate for aerobic energy capacity and hematopoiesis for elite endurance athletes.

(Tokai J. Sports Med. Sci. No. 35, 61-69, 2023)
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Wb, L) bir, BHBREIICENEEE L2255 (Friedmann-Bette, 2008; Levine et al., 1997; Millet

61



FHEWGR - Wif E - P - BT

et al., 2010; Saunders et al., 2013), 245 D EHb
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(Day7). % fE14H H (Dayl4)., ¥ fE21H H
(Day21) /Nt ke (BEE5700 m) 12CIfiL
WA % 920 L 720 Day0. Day7. Dayl4, Day21
12K A S 13K O [, DayliZ 165 5178 0 [
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HHHIZ, TV ATRIF U, AT UE VRE,
RIMEREL. 7 =) F >, Miksk. HIMERE. I+
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TOETER” (TTE) OFIHE+FEREE

Table 1 Mean (£SD) values of oxygen uptake (VOQ)

respiratory exchange ratio (RER), and blood lactate

concentration (bLa) at 250 m/min running and time to exhaustion (TTE) in the 7" stage running.

Pre Post P Effect size
VO,, mL/kg/min 48.3%£2.9 46.7+2.8 0.35 0.59
RER 0.96 £0.04 0.98+0.02 0.50 0.31
bLa, mmol/L 1.6£0.1 1.7£0.1 1.00 0.00
TTE, min 6.3+0.8 6.7+0.9 0.33 0.49

There was no significant difference between Pre and Post.
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Table 2 Mean (% SD) values of hematological parameters during high-altitude training.

Day0 Dayl Day7 Dayl4 Day21 P
Y RuR
v, 11.0x2.5 13.2+2.8 15.7£5.7 128+3.4 12.8+5.7 <0.05
mIU/mL
~NESOv
VIERE, 15.2+£0.7 15.0£0.7 15.1£04 15.1£0.7 16.0+0.4 <0.05
g/dL
PRI EREL,
499+22 497 =27 498118 484+12 525+10 <0.05
X104/ u L
7z YFV,
75t34 71+32 50£20 47+22 41+202b <0.05
ng/mL
M3k,
o & 124+46 98+42 93+21 128+63 172+£55 0.12
g/dL
M BREL,
55+13 94+9 62+8 58+19 5110 <0.05
X102/ u L
N =R
29.0+12.2 72.3+35.7 69.4+£27.22 51.6t12.4 27.8£5.6 <0.05
v, ng/mL
JVT IV
F S -+, 241+120 319107 394 +1202 353+£119 218+48¢ <0.05
U/L
anNF) —
8.0x2.6 6.2+2.6 79x2.6 9.2+3.4 10.5+£3.2 0.11
N, ug/dL
PRI R &+ v
& 20x14 4.9+3.52 25%+1.3 1.7£1.0 3.3x24 <0.05
£ v, pg/mL

. P<0.05 different from Day0; b, P<0.05 different from Dayl; ¢, P<0.05 different from Day7 (Scheffe post

hoc test).
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Fig. 1 Changes in arterial blood oxygen saturation (SPO,) during high-altitude training.
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Fig. 2 Maximal oxygen uptake (left) and running economy (right) before and after high-altitude training.
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Fig. 3 Blood lactate concentration at each running speed before and

after high-altitude training.
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