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Aerobni vs. anaerobni aktivity?

Zony srdecni aktivity
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EXERCISE ZONES

BEATS PER MINUTE
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AGE
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Aerobix (Cardio training / Endurance)
137 133 130 126 123 119 116 109

Weight control (Fithess / Fat burn)
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Moderate activity (Maintenance / Warm up)
98 95 93 90 88 85 83 78

70

105

90

75




A(na)erobni metabolismus a spalovani
sacharidu/tuku

Sacharidy
[ OJ+ CeH,,06 = [6 COJ+ 6 H,O + 38 ATP

+ RER =[6 c0./6 0, 1.0

Tuky

+ RER =(16 C0,/23 0= 0.7




Zdroje energie v téle

Zdroj

Glykémie

Jaterni glykogen
Svalovy glykogen
Plasma FFA
Plasma Tqgl
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Vilikus Z. Funkéni diagnostika. Praha 2012




fmény laktatove kfivky vlivem aerobniho a anaerobniho tréninku
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ProC nespalujeme tuky pri anaerobnim cviceni?

<« Tuky maji nizky respiracni kvocient

<« Sacharidy jsou mnohem pohotovejsi zdroj
energie

<« Svaly maji mnohem vyssi aktivitu glykolytickych
vs. lipolytickych enzymu

« ZvysSena glykolyza inhibuje oxidaci tuku
<« malonyl-CoA vs. CPT-1 — efekt nizkého pH ve

svalech

<« acetylkarnitin vs. karnitin



Anaerobni cviceni/HIT

+HIIT — High intensity interval/intermittent training
+Ve vrcholovém sportu od 70. let minulého stoleti
(Peter Coe/Sebastian Coe)

<«|lzumi Tabata — japonsti rychlobruslari (1996)
+Rada dalSich komerénich programu/rezimu
(Gibala, Zuniga, Timmons...) inzerovanych | pro

béznou populaci



Jak by se tedy mely pri anaerobnim cviceni spalovat tuky?

<+« EPOC - Excess post-exercise oxygen consumption
<« Tento efekt trva az 24 hodin
< Primarné vyuzivana energie z tukoveé tkane

<« Je podstatne vyssi po anaerobnim cviceni (15 vs. 7 %)

Comparison of energy expenditure elevations

after submaximal and supramaximal running
J Appl Physiol 1997

J. LAFORGIA, R. T. WITHERS, N. J. SHIPF, AND C. J. GORE
Exercise Physiology Laboratory, School of Education, The Flinders
University of South Australia, Adelaide, South Australia 5001, Australia

L)

» 27? 65 vs. 10 %, vyjimec€né | zcela opacne



Anaerobni cviceni — predpokladané mechanismy
ucinku vedouci k hubnuti?

+Regenerace ATP

+Resyntéza svalového glykogenu (i) z laktatu
+Reoxygenace kosterniho svalstva
+Reparace poskozenych tkani

«~Tepelna homeostaza



Anaerobni cviceni — dochazi skutecne ke
spalovani tuku?

« ZvysSena lipolyza v dusledku EPOC?

Abstract

Recovery from a bout of exercise is associated with an elevation in metabolism referred to as the excess post-exercise oxygen
consumption (EPOC). A number of investigators in the first half of the last century reported prolonged EPOC durations and
that the EPOC was a major component of the thermic effect of acavity. It was therefore thought that the EPOC was a major
contributor to total daily energy expenditure and hence the maintenance of body mass. Investigations conducted over the last
two or three decades have improved the experimental protocols used in the pioneering studies and therefore have more
accurately characterized the EPOC. Evidence has accumulated to suggest an exponental relationship between exercise
intensity and the magnitude of the EPOC for specific exercise durations. Furthermore, work at exercise intensities >50—

60% V'O, stimulate a linear increase in EPOC as exercise duration increases. The existence of these relationships with
resistance exercise at this stage remains unclear because of the limited number of studies and problems with quantification of
work intensity for this type of exercise. Although the more recent studies do not support the extended EPOC durations
reported by some of the pioneering investigators, it is now apparent that a prolonged EPOC (3-24 h) may result from an
appropriate exercise stimulus (submaximal: >50 min at >70% VO, supramaximal: >6 min at > 105% VOzmaX)

Howa.\'c.r, even those sl:udu.s mcorporal:mg exercise stimuli rc.sull:mg in prolongc.d EPOL durations have 1dc.n|:1h¢.d that the

the carlier research optlmlsm rc.gardmg an unpor[an[ rolc. Tor the EPOL in weight loss IS gc.nt.rallw
unfounded. This 1s further reinforced by acknowledging that the exercise sumuli required to promote a prolonged EPOC are

unlikely to be tolerated by non-athletic individuals. The role of exercise in the maintenance of body mass is therefore

Ercdominandv mediated via the cumulaave effect of the energy cxgc:ndi[urc during the actual exercise.




Anaerobni cviceni

Wikipedia: https://en.wikipedia.org/wiki/High-intensity interval training

<« Compared with other regimens, HIIT may not be as effective for
treating hyperlipidemia and obesity, or improving muscle and
bone mass.

<« HIT requires "an extremely high level of subject motivation"

<« There Is a question whether the general population could

safely or practically tolerate the extreme nature of the exercise

regimen...


https://en.wikipedia.org/wiki/High-intensity_interval_training

ALE!

Conclusions: HIIT could be considered a more effective and time-efficient
intervention for improving blood pressure and aerobic capacity levels in obese

youth in comparison to other types of exercise. © 2016 World Obesity

Is high-intensity interval training more effective on
improving cardiometabolic risk and aerobic capacity
than other forms of exercise in overweight and obese

youth? A meta-analysis

A. Garcia-Hermoso,! A. J. Cerrillo-Urbina,? T. Herrera-Valenzuela,' C. Cristi-Montero,? J. M. Saavedra* and
V. Martinez-Vizcaino®

pared with CON. HIIT appears effective at improving metabolic health, particu-
larly in those at risk of or with type 2 diabetes. Larger randomized controlled

trials of longer duration than those included in this meta-analysis are required to

confirm these results.

The effects of high-intensity interval training on
dlucose regulation and insulin resistance:
a meta-analysis

C. Jelleyman'?, T. Yates'?, G. O’'Donovan’, L. J. Gray?®, J. A. King®*, K. Khunti'® and M. J. Davies'?




Heart, Lung and Circulation (2015) xx, 1-9 ORIGINALA
14439506/ (4 /53600
hitp: / /dx.doiorg, 10.1016,/j. hlc. 201506828

High Intensity Interval versus Moderate
Intensity Continuous Training in Patients
with Coronary Artery Disease:

A Meta-analysis of Physiological and
Clinical Parameters

Kevin Liou, MPH, FRAEFE’E*, Suyen Ho, FANZCA b,
Jennifer Fildes, RN, CNC 4 Sze-Yuan Qoi, MD, FRACP 3¢

I Conclusion HIT improves the mean VO, o in patients with CAD more than MCT, although MCT was associated with I
a more pronounced numerical decline in patients” resting heart rate and body weight. The underlying
mechanisms and clinical relevance of these results are uncertain, and remain a potential focus for future
studies,




Sports Med
DOI 10.1007/540279-015-0365-0 CrossMark

SYSTEMATIC REVIEW

Effectiveness of High-Intensity Interval Training (HIT)
and Continuous Endurance Training for VO,,,.. Improvements:
A Systematic Review and Meta-Analysis of Controlled Trials

Zoran Milanovi¢' + Goran Sporis® + Matthew Weston®

Key Points

When compared with no exercise, endurance training
and high-intensity interval training elicit large

© Springer Intemational Publishing Switzerland 2015 . : :
improvements in maximal oxygen uptake.

Endurance training and high-intensity interval
training elicit additional benefit for individuals with
lower pre-training fitness.

In healthy, young to middle-aged adults, high-
intensity interval training improves maximal oxygen
uptake to a greater extent than traditional endurance
training.




Review

High-intensity interval training for improving
health-related fitness in adolescents: a systematic
review and meta-analysis

S A Ci:}stigan,1 N Eather,' R C Plotnikoff," D R Taaffe,>* D R Lubans’

Conclusions HIIT is a feasible and time-efficient
approach for improving cardiorespiratory fitness and
body composition in adolescent populations.

Sports Med
DO 101007 (=40 27901540321 -2

Conclusion HIT is more effective at improving brachial
artery vascular function than MICT, perhaps due to its ten-
|dency to positively influence CRF, rraditional CVD risk fac-
Jtors, oxidative stress, nflammation, and msalin sensitivity.

Jovee 5. Ramos * Lance C, Dalleck -
Arnt Erik Tjonna - Kassia 5. Beetham -
Jeff 5. Coombes




Anaerobni cviceni - vyhody

Medicine & Science in Sports & Exercise:
October 1996 - Volume 28 - Issue 10 - pp 1327-1330
Applied Sciences: Physical Fitness and Performance

Effects of moderate-intensity endurance and high-intensity
intermittent training on anaerobic capacity and "VO2max
TABATA, IZUMI; NISHIMURA, KOUJI; KOUZAKI, MOTOKI; HIRAI,

YUUSUKE; OGITA, FUTOSHI; MIYACHI, MOTOHIKO; YAMAMOTO,
KAORU

Intervalovy trénink po dobu 6 t (5 x t. a 1 hodina) vedl ke zvySeni
VO, max z53 na58 ml O, . kg?.min
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Zaver
Tak tedy aerobni nebo anaerobni cviceni?
Pocita se jakykoli pohyb...
Anaerobni cviceni ma nepochybny vliv na zvysovani
vykonnosti a nezpochybnitelny vyznam ve vrcholovém i
vykonnostnim sportu

| pres prokazané ucinky na kardiovaskularni aparat a
metabolické efekty vliv anaerobniho cvi€eni pro béznou
populaci ma pro spatnou compliance a nizkou toleranci
vyznam spise omezeny

u vysoce motivovanych jedincu vSak muze velmi dobrym
nastrojem pro zvysovani vykonnosti

Optimalni je nepochybné kombinace aerobnich i anaerobnich
tréninku
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