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Effect of endurance training at lactate threshold intensity during rehabilitation in
elite Japanese athletes
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Abstract : When athletes are injured, various physical parameters decline due to the difficulty in
maintaining the training volume and intensity. Among such physical factors, maintenance and
improvement of aerobic fitness is considered to be one of the top priorities that the athlete must
maintain or improve on in order to return to competition. The High Performance Gym (HPG) at the
Japan Institute of Sports Sciences (JISS) conduct exercise training with the aim to improve aerobic
capacity of athletes in rehabilitation phase. The purpose of this study was to analyze the data obtained
from endurance training in athletes undergoing rehabilitation and to determine the duration and
amount of training required to enhance their aerobic capacity. Twelve Japanese elite athletes
underwent endurance training used by electronic-braked cycle ergometer in 2 sessions per day, each
session lasting for 30 minutes with a rest interval of 5 minutes between the sessions. The athletes
trained for 3-4 times per week a fixed period of time. The lactate curve test was applied before and
after the training in order to determine the training load-value, and to validate the effectiveness of the
endurance training. The average power at the lactate threshold (LT-) level increased by 23.8%, and
the average power at the onset of blood lactate accumulation (OBLA) also increased by 16.4%. In
addition, there was a significant correlation between the amount of the training and the rate of increase
of average power at the LT, level. These results indicate that an appropriate amount of endurance

training could be employed based on the improvement ratio aimed by athletes.
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Table 1. Training profile of each subjects.

Subject Period Frequency Total duration Total duration/week Hypoxic training duration %Hypoxic training
(week) (times/week) (min) (min) (min) (%)

A 4 5~6 1620 597 870 54
B 8 4 930 112 890 96
C 5 4 1130 220 0 0
D 9 5~6 1070 227 1070 100

E 4 4~5 1200 280 1090 91

F 4 4~5 1560 437 480 31

G 2 5 540 378 540 100
H 5 4~5 1080 360 0 0

| 2 5 540 378 540 100

J 5 4 750 154 690 92

K 6 3 1020 183 300 29

L 4 1 300 84 60 20
Mean 4.8 3.7 978 284 302 59
SD 2.1 1.4 398 150 394 41
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Table 2. Changes in LT2> and OBLA before and after endurance training.

Before After %Change
(W/kg) (W/kg) (%)
LT, 2.0 £ 0.6 25+ 0.6 23.8 +13.87
OBLA 2.8 £ 0.5 3.2 06" 164 £ 7.5

Values are means = SD.
*: P < 0.05 vs Before
T:P <0.05vs OBLA

Table 3. Comparison of training profile between group with high and low training effects.

Period Total duration Total duration/week ~ %Chagne of OBLA
(week) (min) (min) (%)
Low group
(n=6) 4.0+1.9 705+ 257 256+112 11.8+£3.2
n=
High
% g;”p 5.7+2.3 12502771 31221757 201747
n=

Values are means =SD.

Low group : %change of LT, was below 20%
High group : %change of LT, was above 20%
t:P <0.05vs Low group
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Figure 1. Relationship between percent change of LT and total training
duration. Open circle (©) is group that %change of LT> was below 20%,
and Close circle (®) is group that %change of LT2 was above 20%.
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