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Terminologie

11 Zdakladni slozka zdravotné orientované zdatnosti
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Terminologie
-

Kardiorespiracni zdatnost (aerobni kapacita Ci
zdatnost, vSseobecnd vytrvalostni schopnost atp.)

O Schopnost provadét opakované pohybovou cinnost
dlouhodobéjsiho charakteru pfi dané intenzité

O Schopnost organismu pfijimat kyslik a ndsledné jej
prostfednictvim krve pfendset a preddvat svalim na

periferii pro jejich prdci

Pinckard, Baskin & Stanford, 2019



Determinanty

71 Vitdalni kapacita plic
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WikiSkripta, 2023




Determinanty

-1 Minutovy objem srdeéni Athlete's Heart

Normal heart

O Systolicky objem

(velikost srdce, stazitelnost atp.)
o Srdeéni frekvence

(sportovni bradykardie)

Heart rate o ‘ —

75 beats/min
x Stroke volume (ml) Heart rate (beats min™")
Stroke volume At rest
70 mL/beat Mon-athlete 70 70
Trained athlete 100 50
Maximum exercise
Lasineouipyt Non-athlete 110 190
5.25 L/min Trained athlete 160 180

Sarker, 2019



Determinanty

- Kapilarizace svald (myoglobin)|

Walking

LIS -3
ay.

Exercise-Induced Angiogenesis/Capillarization

Up and Down Steps

< | Greater capillary:fibre ratio

g et }/ Greater oxygen diffusive

Ross et al., 2023

exchange

{ & Improved a-vO; difference

Improved VO;max and
endurance performance

Mgoglobin ﬁ

* Red Pigmcnt in

musclcs

+ Store oxygen

. Sin‘glapolypgpﬁﬁéij
+ Tormmetab
:compqund» e

Myoglobin is a protein
that stores oxygen for
active muscles.

Itis found in the
sarcoplasm of fibers.

Mitochondrion
Nucleus

Light!

Myofibril
band

Sarcoplasm



Determinanty
—

-1 Krevni objem

-1 Poéet cervenych krvinek (hemoglobin)

Plasma Volume Interpretation

Feom an arterial system
10 3 vencus system 1
- | | 3 ‘
: J Lo Tloi% s
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< 1 Oomivakogs. Oouinboxki Oxygen released to
| i he; bin tissue cells
F o
- 4 moglol
L4 %\
il ! “';'_ ; i
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Lungs ’ i ! : Pla_lelels and | twciewof —
\ ' white blood
o s ' ' cells
Oxygen — ‘ ‘
-'1"'3"{'--'3 vd] ! Red blood
bind 10 her t ‘ o

SimpliFaster, 2023



Determinanty
e

1 Velikost a mnozstvi mitochondrii v bunkdch

-1 Efektivita ATP syntézy (aerobni princip)

Microvilli

Vacuoles 7A' = Centrioles

Rough endoplasmic reticulum

' C \ —= S Nucleus Type » Type I » Type Ila » Type IIb
e [ ] " ‘ Deserlption slow oxidative fast oxidative- fast-twitch
Kisckoiliis (SO) fibers glycolytic (FOG) glycolytic fibers
myoglobin High| Medium Low
mitochondria Many Moderate Few
Cytoplasm Fatigues... Slowly Moderate speed Fast
Color Red “dark meat” Red White “white meat”
Diameter Narrow Medium Wide

Golgi apparatus

Smooth endoplasmic reticulum

Vedantu, 2020



Vyznam
o

=1 Velké mnozstvi zejména zdravotnich benefitl

© Ui

Promotes Improve
brain growth heart health
Improve
breathing Boosts
metabolism

g

Improve
bone health



Vyznam
S

71 Lepsi kardiovaskuldrni zdravi (dlouhovékost)

1,4

-o- All-cause t
1.3 - Cardiovascular disease x
= - i 5
S 12 - Coronary heart disease L
® &
- o
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‘® x
5 09 - 2
= 2
0,8 | Reference: o
amount g
recommended O
0.7 1 in guidelines Q
v
0,6 T . " . . T : : : : .
0 . 4 6 8 10  Running (h/week)
0 16,7 33,3 50 66,6 83,3 MET-h/week

Blond et al., 2019



Vyznam

11 Lepsi télesné slozeni
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Chronic adaptations to exercise

Y 4 t Beta cell function

1 Insulin sensitivity T
v y Z n q I I I t Gluconeogenesis = &,:7

t Glucose uptake = f
t Fat oxidation
1} Hepatic lipid
I . .

i De novo
lipogenesis

4 Insulin clearance

! vo2max
| Resting heart rate
i Blood pressure

71 Lepsi celkovy
metabolicky profil

1 Blood flow
ewvwrs ° ° 1 Vasodilation
o Nizsi adipozita tDelvery 10,
and substrates
t Muscle membrane

(oxidace tukd) e

t Transport of fatty acids

)
t Insulin sensitivity
t Glucose uptake
t TG mobilisation

eV t Muscle mass  Adipose tissue depots

o Nizsi hladina cholesterolu  nsuln sensivty

t Glucose uptake

t Mitochondrial oxidative capacity and biogenesis
LS4 ° ° M o t Mitochondrial mitophagy, fusion, fission

o Nizsi hladina triglyceridu  Fatoion

t IMTG turnover

i Lipotoxic lipid content

O Lepsi inzulinovd senzitivita

(glukézovd kontrola) V) Health

Whole-body level
. L4 L4 L4 t Aerobic capacity
n Optlmalnl krevnl quk t Insulin sensitivity
t Glucose control
t Oxidative capacity
} Triacylglycerolaemia

{4 Insulin resistance
1 Type 2 diabetes
4+ NAFLD

~ JCV disease

{ Metabolic syndrome
4 Obesity
1 Mortality

Thyfault & Bergouignan, 2020




Vyznam
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71 Rychlejsi regenerace

. Greater capillary:fibre ratio

Greater oxygen diffusive
exchange

Improved VO;max and
endurance performance

Ross et al., 2023



Vyznam

-1 Rychlejsi regenerace
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Barnouin et al.,, 2017



Vyznam
o

11 Llepsené kognitivni schopnosti
O Vétsi objem zejména bilé hmoty
O Rychlejsi a kvalitnéjsi neurdlni aktivita

O Zlepsend neuroplasticita

Physical-cognitive
training |_
1l|..

@

Physical exercise

Keawtep, 2022
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Metody zjistovdani
-
Terénni testy
0 Chodecké testy, step testy atp.
0 Béhy na urditou vzddlenost (napf. 1 500 m)
0 Cooperuyv test
O Vytrvalostni ¢lunkovy béh (tzv. beep test)
O Yo-yo test

O Méfeni tepové /srdeéni frekvence

Laboratorni testy (zjistovani YO2max)

O Z4atézové stupnovité testy do (sub)maxima
— ruzné ergometry



(X B4

Metody zjistovdni

©1 Terénni testy

https: / /www.youtube.com/watch2v=ADHdWrz95iE&t
https: / /www.youtube.com/watch?2v=iAnY7KgCjvA cu i
https: / /www.youtube.com/watch?2v=0lUaP7Qz1t4 iStock, 2022



https://www.youtube.com/watch?v=ADHdWrz95iE&t
https://www.youtube.com/watch?v=iAnY7KgCjvA
https://www.youtube.com/watch?v=0IUaP7Qz1t4

(N B4

Metody zjistovdni

- Laboratorni testy

Cosmed, 2023

https: / /www.youtube.com /watch2v=TnzYvTixF-w
h’r’rps://www.you’rube.com/wa’rch?vZAVMqnf3-VZQ University of Canterbury, 2022



https://www.youtube.com/watch?v=TnzYvTixF-w
https://www.youtube.com/watch?v=4vMgnf3-VZQ

Doporuéeni/optiméini hodnoty
I

By Age Heartbeats Per Minute

Athlete  Excellent Good  Above Average Average Below Average  Poor

220 | G b P A g ' -b (B 1825  49:55 56-61 62-65 66-69 70-73 74-81 82+
‘_.5 ! anaerobni
2 26-35 49-54 55-61 62-65 66-70 774 75-81 82+
E
< 36-45  50-56 57-62 63-66 67-70 7-75 76-82 83+
~N
£
3 46-55 = 50-57 58-63 64-67 68-71 72-76 77-83 84+
b
o
2 56-65 51-56 57-61 62-67 68-71 7275 76-81 82+
Z
2 65+ 50-55 56-61 62-65 66-69 70-73 7479 80+
5
Z
2
b Resting heart rate chart for women
-
é By Age Heartbeats Per Minute

Athlete Excellent Good Above Average  Average Below Average Poor

stiii (v letech)
18-25 49-55 56-61 62-65 66-69 70-73 74-81 82+
26-35 54-59 60-64  65-68 69-72 73-76 77-82 83+
LBS Sport, 2020

36-45  54-59 60-64  65-69 70-73 74-78 79-84 85+
4655  54-60 61-65 66-69 70-73 7477 78-83 84+
56-65  54-59 60-64  65-68 69-73 74-77 78-83 84+

65+ 54-59 60-64 6568 69-72 73-76 77-84 84+

Harridon et al., 2020



Doporuéeni/optiméini hodnoty
S

, FITNESSGRAM ° Standards for the Healthy Fitness Zone™
1 Normy testovych sestav
I5-meter
PACER
20-meter (Use
‘OVA KA ~ b . ] ‘1l VO, max PACER conversion
v‘:ko‘ A KATEGORIE: 41 50 ROKL (ml 'zkg" * |(Enter # laps| chart; enter |One-mile run| Walk test Body mass
Age min~') in soff e) |in sof e)t| (min:sec) (¥0,max) Percent fat index
o 5 Participation in run. Completion 25 10 20 | 147
zs.\‘ 6 Lap count standards not of distance. 25 10 20 | 147
7 recommended. Time stan- 25 10 20 | 149
Hodnoceni Body A T2 T 3a T3 T4.3 P dards not re- 2% | 10 | 20 | 15.
Skok daleky | Leh-sed | 12 min. béh | 2 km chilze | Hioubka 9 commended. s | 7 | 20 | 137
(em) (potet) (m) (min) pfedkionu 10| 42 | 52|23 e | 30 | 80 [1130] 900 % | 7 | 20 | 140
(cm) 11 42 52 23 72 30 94 | 11:00 | 8:30 25 7 21 14.3
Vyr. podprimémy | - 113 -8 - 1340 18.31 + - 10 12 [ 42 [ 52 | 32| 72 [ 4| 94 [1030]8s00 35 | 7 | 22 [ 146
Podprimémy 2 114136 | 9-16 | 13411690 | 17.31 - 1830] 1115 13 [ 42 [ 52 [ 4 [ 83 |54 108 1000]730] 42 [ 52|25 | 7 [ 23 [1s1
Promeémy 3 137 - 159 17 - 24 1691 - 2040 1631 - 17.30 16 14 42 52 41 83 54 108 | 9:30 | 7:00 42 52 25 7 245 | 156
Nadord e;“— 3 160 - 182 3% - 12 2041 3390 1531 - 16.30 17 15 42 52 51 94 67 123 | 9:00 | 7:00 42 52 25 7 25 | 162
adprumermy < 2 D 0 - - = 16 | 42 | 52 | 61 | 94 | 80 | 123 [830[700[ 42 | 52 | 25 | 7 [265] 166
Vyr, nadprimémy | S 183 + 33 4 2391 + - 15.30 18 + 17 | 42 | 52 | 6 | 106 | 80 | 138 | 830 | 700 | 42 | 52 | 25 | 7 | 27 | 173
17+ | 42 52 72 106 94 138 | 830 | 7:00 42 52 25 7 278 | 178
- » Curl- 90° h- Modified Flexed Back-: it
th\'O\'A KATEGORIE: 51-60 ROKU u(:lo‘:lp Trunk life '(’:: “° pulzu:?no. arme):ieang ::d srae‘;ec:lil Shoulder
Age pleted) (inches) pleted) pleted) (¢ ds) (inches) stretch
5 2 10 6 12 3 8 2 7 2 8 8 Healthy
MUZI 6 | 2 o] e[ 12|38 | 2]7]2]Tes 8 Fitness
Zone =
7 4 14 6 12 4 10 3 9 3 8 8 touching
Hodnoceni Body T1 T2 T3 T 3¢ T4.3 8 6 20 6 12 5 13 4 I 3 10 8 fingertips
2 hy
Skok daleky | Leh-sed | 12 min. b¢h | 2 km chize | Hioubka s foulelulelulsfulalol s | oo
na back
(em) (potet) (m) (min) g (cm) | s | 28| 9 | 12| 8| 2|6 | 17 6| 13 8 both
- - T 7 3 12 18 | 36 9 12 10 | 20 7 20 10 15 8 right and
Vor p(xlprﬁméfnv l 132 19 UL 17.0) ; 2.9 13 |21 |40 | 9 |12 |12 |25 |8 |22]|12]|17 8 lefe sides.
Podprimémy 2 133 - 159 1117 | 1471 - 1860 } 16.01 - 17.00 ~ 14 | 24 | 45 | 9 |12 | 14 |30 | 9 [ 25| 15 | 20 8
Priimérny 3 160 - 186 18 -24 | 1861 - 2250 | 15.01 - 16.00 10 s | 24 | 47 | 9 | 121 16 | 35 | 10| 27 | 15 | 20 8
Nadprimémy 4 187 - 213 25 - 31 | 2251 - 2640 | 14.01 - 15.00 11 16 | 24 | 47 | 9 |12 | 18 | 35 | 12 |30 | 15 | 20 8
Vyr. nadprimeémy b 214 + 32 + 2641 + - 14.00 12 + 17 [ 24 [ 47 | 9 |12 [ 18]35 [ 14|30 15[ 2 8
17+ 24 47 9 12 18 35 14 30 15 20 8
Number on left is lower end of HFZ; number on right is upper end of HFZ.
— , . *Test scorled Pass/Fail; must reach this distance to pass.
Chytrdackovad, 2007 Cooper Institute, 2012 | rcomemsonchanon pgeon

K © 1992, 1999,2004 The Cooper Institute, Dallas, Texas. /




Doporuéeni/optiméini hodnoty

Maximal Oxygen Uptake Norms for Men (ml/kg/min)

g3 2035 s0as 4635 s e
>60 >56 >51 >45 >41 >37

Excellent

Good 52-60 49-56 43-51 39-45 36-41 33-37

Above 47-51 43-48 39-42 36-38 32-35 29-32 M

42-46 40-42 35-38 32-35 30-31 26-28

37-41 35-39 31-34 29-31 26-29 22-25 .
DL 30-36 30-34 26-30  25-28  22-25  20-21 40 ml/kg/mln
<30 <30 <26 <25 <22 <20

Maximal Oxygen Uptake Norms for Women (ml/kg/min)

[ ]
FEESEICIETIE 35 ml/kg/min
Excellent >56 >52 >45 >40 >37 >32 w

Good 47-56 45-52 38-45 34-40 32-37 28-32 ;!

Above 42-46 39-44 34-37 31-33 28-31 25-27

Average 38-41 35-38 31-33 28-30 25-27 22-24

O 33-37  31-34  27-30  25-27 22-24  19-21
DL 08-32 26-30 22-26 20-24  18-21  17-18

Shvartz & Reibol, 1990




Doporuéeni/optiméini hodnoty

FetFact.. 1102y VO2max results ever recorded

VO2max is a measurement of the maximum amount of oxygen that an athlete can use during exercise. It
is one of the best metrics to compare fitness levels across different sports.

Tore Ruud
Hofstad
Miguel | Kirvesniem | = Swan | e
Indurain Cross Count

FitFact, 2023



Fakta
e

Muzi maiji vytrvalostni schopnosti na vyssi Orovni nez
zeny

Kardiorespiraéni zdatnost kulminuje k 30. roku véku
Zivota a je viceméné stabilni po dalsi dekddy

Trend Urovné vytrvalostnich schopnosti ve svéte

zacal strmé klesat od 70. let minulého stoleti

WHO, 2022



Fakta
S

Tabulka 12. Primérny pocet opakovani v testu vytrvalostni ¢lunkovy béh dle pohlavi a véku

Celkem Chlapci Divky
Vék (n=1095) (n =565) (n =530) A 7 p n?
n M SD n M SD n W SD

11 5 23,80 14,72 1 30,00 0,00 4 22,25 16,52 7,75 0,71 0,480 0,125
12 66 37,85 18,89 26 48,54 17,92 40 30,90 16,23 17,64 3,70 <0,001 0,210
13 227 39,75 19,35 103 4560 20,21 124 3490 17,23 10,70 4,18 <0,001 0,077
14 172 46,04 22,95 99 54,03 24,10 73 35,21 1594 18,82 5,32 <0,001 0,165
15 50 50,06 23,86 33 58,61 22,58 17 33,47 16,77 25,14 3,74 <0,001 0,285
16 102 53,34 25,74 67 60,76 27,45 35 39,14 13,80 21,62 3,94 <0,001 0,154
17 237 54,08 24,04 106 6707 2469 131 43,56 17,55 23,51 7,25 <0,001 0,223
18 198 55,92 26,09 108 68,18 24,66 50 41,22 19,35 26,96 7,25 <0,001 0,267
19 38 52,71 28,75 22 64,23 29,26 16 36,88 19,46 27,35 2,83 0,005 0,216

Vysvétlivky: n = rozsah souboru; M = aritmeticky primér; SD = smérodatna odchylka; A = rozdil primeéra;
Z = z-skore; p = hodnota signifikance; n? = hodnota koeficientu effect size

Rubin, 2018



Fakta

10-km U.S. record time (min)

R R O B S
10 20 30 40 50 60 70 80

Age (years)

Costile, 1986




Fakta

Obrazek 1./ Figure 1.
Zmeény v indikatorech silové, rychlostni a vytrvalostni schopnosti za obdobi 1958-2003./ Changes in
the indicators of strength, speed and endurance abilities between 1958 and 2003.

106
lepsi 8 103
’ i
vykon
! R WDy, .. SOOI
e a
h'Ol’SI = o7
vykon S
T 94 o rychlost
a yytrvalost

1960 1970 1980 1990 2000
roky testovani
Vysvétlivky./ Legend. P¥imka s hodnotou 100 znaci troven vykonnosti v roce 1958./ The line with the

value of 100 indicates the level of fitness in 1958.
Zdroj./ Source. Upraveno podle Tomkinsona (2007)./ Adapted according to Tomkinson (2007).



Souhrn

https: / /www.youtube.com/watch?2v=eiS8xGzRIwl



https://www.youtube.com/watch?v=eiS8xGzRlwI

Dékuji za pozornost
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