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Study on cool-down exercise in connection with lactate disappearance:
Effect of the recovery exercise of decremental pattern

Haruo IKEGAMI, Miyako INAZAWA* Narihiko KONDO**

In order to investigate the efficiency of cool-down exercise for quick disappearance of lactate,
five well trained male subjects performed recovery exercise of four different patterns for 30 minutes
after the intensive intermittent work us.ing a bicycle ergometer. Three different intensities of constant
load exercise of 20%-, 40%- or 60% VO,max and a decremental exercise which consisted of 60% -,
40% - and 20% VO,max were selected as the recovery exercises. Resting recovery in which subjects
kept rest in sitting position was used for-a control study. Blood samplings were drawn from the
median cubital vein before the intensive work and during recovery period to determine the blood
lactate concentration.

Results obtained were as follows:

1) Blood lactate disappearance was clearly accelerated by recovery exercise, compared with
keeping rest during recovery period.

2) The average blood lactate disappearance rate for whole recovery period was greater in .the 40%
\'fOZmax exercise than 1n other constant load exercises. But it was greater in the 60% VO.max
exercise than in the 40% VOzmax exercise during the high blood lactate concentration period, while
it was equal in the 20% VOzmax exercise and in the 40% VOzmax exercise during the low
concentration period.

3) The peak of blood lactate concentration tended to be lower and to appear earlier in the exercise
recovery than in the resting recovery. This tendency became more pronounced as exercise load
increased.

4) Final blood lactate concentration in the decremental exercise approached to the same level as
in the constant load exercise of 40% VO,max. However, the results of 2) and 3) suggested that it was
a efficient way for quick disappearance of lactate to perform the recovery exercise of decremental
pattern.
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Fig. 1. Experimental protocols.
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Table 1  Blood lactate concentration ( mmol/l)
Recovery time (min i
Recovery Y (min) Resting
2 4 6 12 21 30 level
10.5 11.7 12.0 11.0f 8.5t 6.7t 1.2
RR
+ 1.3 + 1.3 + 1.3 + 1.9 + 1.9 + 1.8 + 0.4
10.5 11.6 11.3 8.6* 4.6* 2.5* 1:2
20%E
+ 1.7 + 1.2 + 1.1 + 1.1 + 0.8 + 0.6 + 0.3
10.6 10.7 10.2* 6.5% 3.1*F 1.8* 1.0
4O%E
+ 2.6 + 1.5 + 1.0 + 1.3 + 0.9 + 0.5 + 0.4
10.4 10.8 9.7+t 6.6 4.1* 3.1* 1.0
60%E
+ 2.3 + 2.1 + 1.6 + 2.0 + 1.9 + 2.1 + 0.3
10.1 10.3 9.3*t 6.2* 2.8*t 1.6* 1.0
DE
+ 1.2 + 1.3 + 1.5 + 1.7 + 1.0 + 0.4 + 0.2
Mean + S.D.

RR: Resting recovery; 20%E, 40%E, and 60%E: Recovery exercise of 20%, 40%, and 60%\.7021nax,

respectively; DE: Decremental exercise

* and ¥ denote values that are significantly (p <0.05) different from RR and 20%E values, respectively.
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Fig. 2. Changes in blood lactate concentration
during recovery periods.
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Fig. 3. Blood lactate disappearance rate in
relation to blood lactate concentration.
V¥ (A) and ¥(B) indicate the point that exercise
intensity was switched from 60% to 40%
VO,max and from 40% to 20% VO,max,
respectively.
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Lactate removal rate (mmol/min) = C X Q X F

C ! blood lactate concentration (mmol/!)

él : tissue blood flow (I/min)

F ! fractional uptake
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