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Longitudinal changes of the maximal and sub-maximal running
performance and physiological responses in
Japanese collegiate winter endurance athletes
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ABSTRACT

This study investigated the longitudinal changes of the maximal and sub-maximal
running performance and physiological responses during the summer season in
Japanese collegiate cross-country skiers. Participants were 8 male Japanese male
collegiate cross-country skiers. Subjects performed dry-land training, mainly running,
for five months from spring to autumn. Their maximal and sub-maximal running
performance was evaluated by incremental running tests, which consisted of a
variable number of 3-min runs on a treadmill with 1-min rest periods between runs.
Oxygen consumption (VO2), blood lactate concentration (La), and heart rate
(HR), were continuously measured. Then, the maximum values of VO2 (VO2uay),
La (Lama) and HR (HRu..) at all-out were recorded respectively. Running velocities
and HR at La of 2 mmol and 4 mmol (V@2mM and V@4mM, and HR@2mM and
HR@4mM, respectively) were calculated. Incremental running tests were performed
before and after the dry-land training period.

The exercise duration and running speed at the all-out significantly improved. The
HRuax decreased significantly from spring to autumn. The VO2u., normalized by
body mass, and Lan. did not change after dry-land training. The V@2mM and
V@4mM observed in cross-country skiers were significantly increased after training.
However, the HR@2mM and HR@4mM were significantly decreased after training.

These results suggested that the dry-land training that college student cross-
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country skiers conduct in the off-season was to improve the running duration, but

did not change the VO2,. normalized by body mass. However, it was cleared that

submaximal athletic ability such as lactate threshold and Onset of blood lactate

accumulation was improved.
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Table 1. #HREDERR UG HAVFHE
Test Date Age (yrs) Height (cm) Weight (kg) Fat (%) Fat free mass (kg)
Spring (May) 19514 172.1£5.5 62.4+43 10.3%3.1 55.7%4.0
Autumn (October) 199+1.6 171.8%5.5 62.5+4.6 10.8%1.3 55.7%3.8
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Table 2. EHFFERURAXESEFORFENE. O, MpIREOLE

Test Date Exercise time V max VO2max VO2max HRrmax Lac max
(min) (m/min) (I/min) (ml/kg/min) (bpm) (mmol)
Spring (May) 23.8+2.2 332.5+4.6 3.67%0.36 58.9+%5.5 201.8+5.2 10.0*1.6
* k *
Autumn (October) 26.3%2.6 338.8+8.3 3.84%+041 61.3+3.7 196.9+5.2 11.1%£23
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Values are expressed as mean==SD

* indicates significant difference between spring and autumn.
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