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The Investigation of Interval Training Methods
Aimed at Improving of 400 m Sprint Time

— Blood Lactate Concentration Treated as the Training Index—

Takayoshi Onnisui, Masuhiko Mizuno, Kazunori NakaGcAawa, Shigeyuki Epa,
Dai UEepa, Takayori Ueki, Inkwan HwaNnG and Akira Horu

The purpose of this study was to investigate the method of interval training aimed at
improvement of 400 m sprint record by treating blood lactate concentration as one of the
indexes.

The subjects were four male 400 m sprinters. By using a Lactate Analyzer (BIOSEN 503
OL), we measured the peak blood lactate value after their 400 m sprint and blood lactate
concentration in three types of 200 m interval training.

The results were summarized as follows.

1) The records of the 400 m sprint (average: 48.3810.95 sec) and the peak blood lactate
values (average: 21.83%=1.71 mmol/J) showed a high negative significant relationship (p<
0.05).

2) In the sprint times of three types of interval training, the first stage of Interval I was
88.4+1.0%, compared with the setting-up time of 80-9096 based on each best record of 200 m
sprint, the second stage was 87 0+2.49% and the third stage Was 87.21+1.0%, and the first stage
of Interval 11 was 90.2+1.29, compared with the setting-up time of 90-95%, the second stage
was 91.5+0.9% and the third stage was 90.9+1.5%. In addition, the first stage of Interval III
was 98.4+0.99% and the second stage was 98.7+1.3%.

3) Regarding the peak blood lactate values after each stage of three interval trainings,
the first stage of Interval I was 13.65+1.32 mmol/I, the second stage was 18.27 £2.35 mmol/!
and the third stage was 22.10%5.54 mmol/I. The first stage of Interval II was 14.59+0.84
mmol/l, the second stage was 17.62+-0.98 mmol/! and the third stage was 19.41+2.27 mmol/!.
The first stage of Interval IIl was 11.54+1.66 mmol/l and the second stage was 22.12+242
mmol/I.

The results suggested that training with intensity aiming at over 20 mmol/! of blood
lactate value is important for improving the ability of standing against high lactate accumu-
lation in 400 m sprint and also suggested that it is nessesary for Interval I and II to be set up
over three stages in order to be able to stretch out high lactate accumulation.
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Table 1. Physical characteristics of each subject

Body height Body weight

Subject Age (yrs)

(cm) . (kg)

A 20.8 167.2 58.0

B 21.4 177.0 60.5

C 20.7 179.7 65.0

D 19.0 179.1 69.8

Mean 20.5 175.8 63.3
S.D. 1.03 5.82 5.20
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Table 2. Individual best record of 400 m in ‘96 and '97, and improving value and rate of 400 m best

record from '96 to ‘97

Subject 96 Best (sec) '97 Best (sec) ’96-'97 (sec) '96/°97 (%)
A 48.84 46.88 —1.96 104.2
B 48.72 47.26 —1.46 103.1
C 49.94* 47.21 —-2.73 105.8
D 48.02 48.44% 0.42 99.1
Mean 48.88 47.45 —143 103.1
S.D. 0.79 0.68 1.34 29

* Since these values were recoded by hand time, 0.14 sec were added to these values.
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Table 3. Detailed contents of three methods of 200 m interval sprint training
Menu Recovery Rest Pace
Interval-I 3setx4x200m 200 mjog—120 sec 15 min 80-90%
Interval-II 3setXx3X200 m 200 mjog—120 sec 20 min 90-95%
Interval-IIT 200 m+200 m 100 mjog— 90 sec — 97% +max

Table 4. Individual best record of 200 m sprint from '96 and each setting-up time based on the best
record in Interval I, II, III
. Interval-1 Interval-II Interval-II1
Subject 200 Best (sec) 80-909 (sec) 90-95% (sec) 97-989% (sec)
A 22.0 27.5-24.4 24.4-23.2 22.8
B 225 28.1-25.0 25.0-23.7 23.2
C 21.6 27.0-24.0 24.0-22.7 22.3
D 215 26.9-23.9 23.9-22.6 22.2
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Table 5. Individual 400 m splint record in several races and peak blood lactate concentration after the

races
Subject 400 m Record (sec) Peak LA. (mmol/{) Measurement date
A 49.14%* 20.17 97. 4.13
48.04% 23.24 97. 5. 65
47.40 23.93 97.10. 4
B 49.34* 19.39 97. 4.13
48.44% 20.58 97. 5. b
47.26 23.32 97.10. 4
C 48.84* 20.97 97. 5. 5
47.21 23.69 97.10. 4
D 49.74* 21.18 97. 5. 3
Mean 48.38 21.83 —
S.D. 0.95 1.71 —

* Since these values were recoded by hand time, 0.14 sec were added to these values.
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Fig. 1. Relationship between peak blood lactate concentration and running record of 400 m sprint.
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Fig. 2. Individual changing of blood lactate concentration in each stage of 200 m interval-1.

301 —O0— B
--®- C
—o— D
25|

Blood lactate after 200m interval- II (mmoVl/1)

0 - L ' 1 A 1 1 —
R  after before after before after
1set 2set  2set  3set 3set

200m interval- Il

Fig. 3. Individual changing of blood lactate concentration in each stage of 200 m interval-Il.
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Fig. 4. Individual changing of blood lactate concentration in each stage of 200 m interval-IIL
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Fig. 5. Individual changing of relative running pace to each best record in three stages of 200 m

interval-I.
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