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Introduction

Mankind’s dream of running faster on the track have led sports scientists
and coaches to work together to refine the athletes peaking cycle. In this
study we looked at the 400 m run which is a combination of speed and
endurance. One month before a race, athletes need to be in their best
physical condition, at this point fine tuning the athlete is necessary to
ensure the athletes performance peaks on the day of competition.
Therefore, the aim of this study was to design a training protocol for the
400 m run. The training protocol consisted of 3 days training with
hyperoxia on the treadmill. The goal was to enhance the athlete’s
performance by altering the metabolism and systemic circulation.

Methods

Training consisted of 3 days training on the treadmill under hyperoxic
conditions. Six 400 m male track specialists, mean age 17 + 1.17 years
of age were requited. The research test consisted of a 400 m
performance (pre - post test). Training tests were separated into day 1
(Tr-1) and day 3 (Tr-3) and represented the intermittent mode, and day 2
(Tr-2) represented continuous running. Intermittent workload Tr-1 and
Tr-3 was set at 90 % of the subject’s best time for (3x3x90 %);
continuous running was sustained at 50 % performed on Tr-2.
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Figure. 1. Experimental flow chart
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Figure. 2. Training test Tr-1 and Tr-3's training methods, content and biological
parameters

Statistics

All data are presented as meantSE. A paired t-test was used to
determine the 400m performance and lactic acid. The differences of
lactic acid, ammonia, free radicals, and heart rate between the two
training sets (Tr-1 and Tr-2) were analyzed using the paired t-test.
Statistical significance was accepted at p <0.05.

Results

Results indicated five of the six subjects significantly increased their
400m speed 0.05-0.15 m/s. Only one subject showed no improvement
(-0.19 m/s). In the two interval training sessions’ (Tr-1, Tr-3) blood
lactate concentration indicated a downward trend post test and in the 6"
interval of each training session a significant difference occurred
(p<0.05). NH; in 6" interval training and in the 3" min of rest (E3)
decreased significantly (p <0.05), after 3 days of training H,O- indicated
no significant change (p>0.05). While looking at heart rate during
interval training, Tr-1 and Tr-3 indicated a downward trend.
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Figure 3: Lactate during the 1% (Tr-1)
and 3 day (Tr-3) of training including
recovery time (E)

Figure 4: NH; during the 1% (Tr-1) and
3" day (Tr-3) of training including
recovery time (E)

Table 3: H,0, and Heart Rate during the 1 (Tr-1) and 3" day (Tr-3) of training
including recovery time (E)

R E5 E8
H,0, Tr-1 1.71+0.35 1.88+0.47 1.8510.45
(mmol/l) Tr-3 1.5940.41 1.81+0.36 1.86+0.39
3X 6X 9X ES)
HR Tr-1 187.3319.54 191.5+10.48 193.83+10.25 111.33+14.02
(min‘l) Tr-3 177+12.68 183.83111.51 187.33112.93 101.33+17.63
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Figure 5: Individual results of 400 m Figure 6: Comparison of lactate (mmol/I)

pre-test (T-1) and post-test (T-2)

Discussion

In this study, lactic acid and NH; showed a downward trend (Tr-1 vs
Tr-3), under high-intensity exercise with hyperoxia, that PCr have better
efficiency (stellingwerff et al., 2006), and relative lower production of
blood lactate (Hollmann et al., 2002; Jang, 2003; Huang, 2008). In this
study H,O, indicated no significant change which was different from
Cooper et al (2002) findings. This could possibly be caused by
antioxidants (Muna et al., 2001) and HSP70 (Kinnunen et al., 2005) but
in order to better understand this, further research would need to be
conducted. Heart rate and 400 m speed performance were not
significantly improved. This indicated that more time to adapt is
required.

References

Cooper, C. E., Vollaard, N. B. J., Choueiri, T., & Wilson, M. T. (2002). Exercise, free radicals and oxidative
stress. Biochemical Society Transactions, 30, 280-285.

Hollmann, W., H. K. Striider, S. Rojas Vega. (2002). Einfluss von respiraorischem Stress auf die
Prolaktinsekretion bei ausdauersportlern. BISp-Jahrbuch, 91-94.

Huang, L. C., Lee, Y. L., Jang, J. T. (2008). Effects of hyperoxia on blood metabolism and circulation of
high-intense interval exercise. Journal of National Taiwan Sports University, 19(1), 49-62.

Kinnunen, S., Hyypp4, S., Lappalainen, J., Oksala, N., Venojarvi, M., Nakao, C., Hanninen, O., Sen, C. K., &
Atalay, M. (2005). Exercise-induced oxidative stress and muscle stress protein responses in trotters,
European Journal of Applied Physiology, 93, 496-501.

Jang, J. T. (2003). Dissertation: Ueber den Einfluss von Sauerstoffatmung auf haemodynamische und
metabolische Parameter beim Intervalltraining von 400-m-Laeufern.

Muna, K., Child, R. B., Mcardle, A., Brodie, D., Esanu, C., & Jackson, M. (2001). Time course of responses of
human skeletal muscle to oxidative stress induced by nondamaging exercise. Journal of Applied
Physiology, 90, 1031-1035.

Stellingwerff, T., Leblanc, P. J., Hollidge, M. G., Heigenhauser, G. J., & Spriet, L. L. (2006). Hyperoxia
decreases muscle glycogenolysis, lactate production, and lactate efflux during steady-state exercise.
American Journal of Physiology. Endocrinology and metabolism, 290, E1180-E1190.

Institute of Coaching Science, NTSU




