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INTRODUCTION

ldentdication and estimation of anaerchic capacity in athletas is striclly connectad wih &
proger choice of reliable iest and inlormative eslimalion parameaters in correspondance wih
requirements of research procaduras. Full and comprehensive estimation of anastobs: capa-
city i5 comdmonad by delermmnandg, by means of 185 prodeduras, thi values o The paramebaess
of anaanotas lactate and alactale capacity. Each of the above functional abilibes is submitied
o estimation in accordance with three parametess: power, capacily and effectiveness (Mar-
g 1963). The graabest mvestigation of anaarabic laclate matabobsm occurs during maxi-
mal imensity exsrcise Detween Jdth and 90ih second. The intensification of anaercbic
ghcolysis in the woerking musches begms mmadiately aler The deplelion of substrata fueling
anaprobic alactale matabolism a.i. atber iha lirst 5-6 5 ol exercise. The spaed of lactale aocu-
mulation i he workimg muscles and total blood |ectele accumatation during exercise cons-
tantly aller propartionally Lo ablained powes and madimal lime of gxercibe, Appoinlicg condi-
tions for conductng efiort 18sis and trials aiming at quantitative estimation of anasroba: capa-
ciby negunes, apar from conlinuous monitsnng levess of power obsenang and exarmining the
dynamics of biood lactate concantration (which is the functon of changing values of the pa-
rameters ol axercise),

METHODS

A group of 10 sprindars, displaying a high level of performance in the 100m (10.54-10.82
gec ) wins subjecled 163 cyclengomelar trial, Taking imo account the relatonship beiween po-
war and exsrcize lime, the power magnitedes wene daterminad fior tha Sth, 10th, 15th, 30th
and 45t second of exercse, The sprinlers pedarmed the iials wih madmal siensdy, during
which {ha following parameders ware recordad: WO, ExcC0, TRO,, w00 Gasormetng
anglysis was carmed oul by means of Sensomedic (USA) gasormeier. Blood laciate concent-
ration (HLa) was maasurad umlng a photomatry mathad {Or Lange, Germany},
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RESULTS

The greatest values of the dynamics of VO, during exercise and restitution variables we-
re recorded during exercise of 20 s of duration. With an increased duration of exercise the le-
vel of VO, does not increase its value but stabilizes. Significant changes in the level of VO,
are identified post the cessation of exercise. It is so-called "the phenomenon of delayed ef-
fect" (Konrad, 1978, Straz, 1978). Comparing the curves of VO, one may notice "plato” at the
level of maximal anaerobic power and a slowed down, exponential increase of its value. Af-
ter longer exercise the peak is reached immediately post the cessation of exercise and after-
wards one may observe @ rapid, exponential decrease of the value of this parameter. The cur-
ves characierizing the ExcCQO, values are listed in Fig.1. The discussed parameter is charac-
terized by increases in its value along the course of exercise time achieving the peak value
after 45 s of work. During exercise at the level of maximal anaerobic power (duration 5 s) no
ExcCO, was lower in comparison to the one observed during the trial itself. Post the cessati-
on of exercise the level of ExcCO, kept on increasing, obtaining its maximum value in the 75th
second of recovery, after which a slow decrease of the recorded values proceeded. The cha-
racteristics of dynamics of blood lactate concentration (HLa) recorded at the cessation of
exercise of different times of duration are presented in Fig. 2. Both figures illustrate differen-
ces in the localization of "delayed" maximal value in the curve outlining the kinetics of HLa.
After exercising at the level of maximal anaerobic power (duration 5 s) the greatest value of
HLa was observed after 247.8 (+ 49.8) s (8.61£1.49 mmolxl) and it was maintained up to the
360th s of recovery. After 10-s maximal intensity trial, the peak HLa (11.62+1.24 mmolxll-)
was obtained in the 276th s (x31.8); after 360 s its value decreased slightly to the value of
10.14+0.68 mmoilxl+, stabilizing in the 9th minute of recovery. During 15, 20 and 30-s exetr-
cises, differences in HLa were slight with the maximal value of HLa reaching 10.17 mmolx!.
The time of obtaining the peak HLa was 300 s + 120 s. After completing a 45-s exercise, the
HLa value amounted to the level of 12.13 = 1.24 mmolxI-* within (on average) 465 s + 124.2
s. The average value of RO, demonstrates a rapid increase in the first 10-s of exercise fol-
lowed by a steady increase topping after the completion of 45-s maximal intensity exercise.
The level of R*O, decreases in proportion to the prolongation of exercise time. The level of
HLa concentration is on the significant increase within the scope of 10-s of exercise. After-
wards (up to the 30th s of exercise) the range of changes in HLa is statistically insignificant
and in the following 15 s (after 45 seconds of exercise) it achieves the maximum value. As far
as the > HLa level is concerned it increases during efforts of 5-20 s of duration. If exercise ex-
tends beyond that period, it decreases. The magnitude of 107O,D increases up to the 10th se-
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Fig. 1 The dynamics of ExcCO, during exercise of different power and duration (I-5s, 1 =10 s, lll -
158, IV-20s, V- 35s, VI- 45 s); X-intercept - time [s]; Y-intercept - ExcCO, [I/min]
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Fig. 2 The dynamics of HLa during exercise of different power and duration (-5 s, [l - 10 s,
I =15 s); X-intercept - time [s]; Y-intercept - HLa [mmolx|-]
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Fig. 3 The dynamics of HLa during exercise of different power and duration (I - 20 s, Il — 10
s, lll = 15 s); X-intercept - time [s]; Y-intercept - HLa [mmolxI-]

cond of exercise, soon afterwards it fluctuates insignificantly to obtain its peak after the comp-
letion of 45-s exercise.

CONCLUSION

Taking into account the results of this study and the control procedures of anaerobic ca-
pacity included in monitoring the subjected athletes’ sports training it may be concluded that
both maximal intensity trials (30-s Wingate Test and 60-s Test) equally well (effectively) esti-
mate anaerobic lactate power. Furthermore, the 60-s effort trial enables also to determine si-
multaneously anaerobic lactate capacity levels, what is demonstrated by values of HLa, Exc-
CO, and 1o1O,D recorded during such trials. Effort trials based on single maximal intensity
exercise enable to determine the magnitude of anaerobic lactate power with great accuracy.
However, this type of exercise does not let determine parameters of anaerobic lactate capa-
city with the same degree of accuracy. The values of vorO,D, HLa and pH recorded during un-
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reiterated trials show a wide range of variability. A limited range of quantitative estimation of
anaerobic lactate capacity is associated with the protective mechanism of inhibition, trigge-
red by the central nervous system, which develops during the stimulation of receptors reac-
ting at general magnitude of metabolic transformations and their speed. As it was shown in
the studies of Volkov (1968), Volkov et al. (1998) and Hermansen et al. (1971, 1972) a hig-
her level of reliability was identified not during single trials but in many-fold effort trials invol-
ving maximal intensity exercises and strictly assumed recovery breaks. On the basis of the
results of the study it may be concluded that the following principles should be observed in
determining anaerobic lactate power and capacity:

« Maximal intensity exercise performed within 60 s;

+ Threefold repetition of a 60-s exercise of maximal intensity with recovery breaks equ-
aling.
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