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Anaerobic stress test

Wingate test

Bosco test (jJump test)

(oxygen debt/EPOC)



Podil jednotlivych energetickych systému na hrazeni celkového energetického
vydeje pri riizném trvani maximalni zatéze (Stejskal 2006: zpracovano podie Gastina 2001).
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ANAEROBICHIE]S

- aimed at assessing the ability to use
non-oxidative (anaerobic) energy
pathways for the synthesis of ATP in
working muscle
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DIAGNOSTIKA svalovych viaken
_—

Invazivni metoda — svalova biopsie

» magneticka rezonance se soucasnou analyzou
biochemickych parametru snimaného svalu

» 1MR a nasledné cviceni s 80%
< 8 prevaha Il, 8-12 50%:50%, > 12 prevaha |

» vyskokova ergometrie



SVALOVA BIOPSIE
T

+ Dutou jehlou je odebran vzorek ze svalu.

* \/zorek se zmrazi, nakraji na uzke platky a zkouma se pod
mikroskopem.

+ To umoznuje urcit typ svalovych viaken.




 Vertical Jump

« Step-running test (Margaria test)

* Test of anaerobic capacity — sprints on treadmill
* Isokinetic test

« EPOC/oxygen debt (oxygen deficit)

* Wingate test

- VVyskokova ergometrie g



« Maximalni kyslikovy deficit (maximal
level of oxygen deficit) je teoreticke
mnozstvi kysliku, které chybi (v prubéhu
maximalni kontinualni zateze do
vycerpani) do urovne maximalniho
prijmu kysliku [l]

« Maximalni kyslikovy dluh (oxygen
debt), maximalni zotavovaci kyslik je
mnozstvi kysliku, ktere prevysuje
klidovy pfijem kysliku (po skonceni
maximalni zateze do vycerpani) [l]
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Aerobic Excercise

Anaerobic Excercise
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Fig. 20.2 Principle of indirect calorimetry, i.e. measurement of VO, at rest, during exercise and recovery.




E.P.O.C
® What is it?

+ Excess Postexercise Oxygen Consumption
® \What does it mean E.P.O.C.7

+ Oxygen consumed to bring physiological
variables to resting level




Wingate test
(Wingate anaerobic test WANT)

* Is by far the most popular test of anaerobic
perfomance

* the test involves pedalling for 30 seconds at supra-
maximum effort, at a constant applied breaking force

* optimal braking force is at about 6 w per kg of body
mass -




Wingate test - parameters

Peak power (PP) output, which is the highest power output
elicited during the test (averaged over 5-s period) — W, W/kg

Total work generated during the 30-s test, i.e. anaerobic
capacity (AnC), which is the product of the mean power and
time (AnS [J] = MP [W] x 30) — J, J/kg

Power decrease, i.e. the difference between the highest 5-s
power output and the lowest 5-s power output, which is
expressed relatively as a percentage of PP i.e. fatigue index

(F1)

In addition, peak heart rate (at the end of the test) and peak
blood lactate (at 5th min of recovery) are often followed and
used to the adequate interpretation of the results.



P 5-s maximum =
W] peak power output

5-s minimum

Anaerobic capacity = total work
(mean power output x time)
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Fig. 28.1 Power output in the Wingate test and indices of the test.
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Wingate test — average population
(Lipkova, 2006)

Peak power Mean power
W W/kg W W/kg

Males 700 9,2 563 7,3
Females | 454 7,0 381 6,4




Wingate test — female athletes

Maximalni Anae. | Index .
) . . Zdroj
vykon kapacita | unavy
W | W/kg J/kg % Autor, rok
sprint - 11,4 272 37 Heller, 1999
lce-hockey 785 - - - Hoffman, 2006
swimming - 10,8 265 34 Heller, 1999
. Smith-Roberts,
skating - 12,3 - - 1991
tenis 699 - - - Kraemer, 2003
PE students 10,8 258 40 Heller, 1999




Wingate test — male athletes

Maximalni Anae. Index :
) . . Zdroj
vykon kapacita | unavy
W W/kg J/kg % Autor, rok
skating - 16,6 - - Smith-Roberts, 1991
. . 14 * Granier, 1995*
sprint 924 14,2 332 42 Heller, 1999
Ice-hocke 785 | 7| 35 42 rieller, 1959
Y 15,2 Lipkova, 2006*
gymnastics - 12,3 - - Lipkova, 2006
wrestling - 12,0 - - Lipkova, 2006
mid-distance 10,0* Lipkova, 2006*
runing 13,0 Granier 1995
basketball - 14 4 - - Hoffman, 1999
endurance runing - 9,3 - - Lipkova, 2006
PE students 12,3 292 46 Heller, 1999
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Bosco test (jump test)
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Bosco test (60-s vertical test)

* the test consists of performing censecutive maximum
vertical jumps during a 60-s period

* the subject must jJump continuously with maximum
effort with knees bent to about 90° and the hands

kept on hips to minimise lateral and horizontal
displacement

 during the test, the time in contact with the platform
and the flight time recorded and summed over the 60-
s period



tc (s) = contact time
tf (s) = flight time

P (W/kg) = power in the active phase of take off
P (W/kg) = average power
h = high jump

v (m/s)= speed

a (m/s?)= acceleration

h/tc (cm/s) = high jump/contact time

tc (s)

tf (s)

P (W/kg)

P (W/kg)
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v (m/s)

(m/s?)
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Fig. 30.2 Example of a 60-s Bosco test. Flight time (Ty) and power output (P) decrease and contact time (T,) inversely
increases throughout the 60-s test.

Table 30.2 Typical values of flight time (T,), contact time (T,), average power (P) and blood lactate (LA) in the 60-s Bosco
test (Heller et al., unpublished data).

Age T, T, P P LA

[yl [s] [s] (W] [Wkg'] [mmol.I'']
Males
Karate 22 40.3 19.7 224 3.51 11.1
Taekwon-do 16 41.3 18.7 225 3.69 10.8
Skialpinism 26 409 19.1 214 2.94 10.9
Females
Taekwon-do 18 404 19.6 209 3.40 8.4
Volleyball - jun. 18 305 20.5 265 3.72 94
Volleyball — national 23 40.1 19.9 288 3.91 7.4
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SPRINTERS
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Podiel rychlych
Pakt (W/kg) vlaken (%)
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Podiel rychlych
Pakt (W/kg) viaken (%)
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