FYZIOLOGIE PRACE

PRACE:
1. Dynamicka (pozitivné/negativné)
2. Staticka

DRUHY SVALSTVA
« Kosterni

e Srdecéni
« Hladké




,Fight or flight“ — EVOLUCNI HLEDISKO

HOMEOSTAZA

TERMOREGULACE
ANTICIPACE VYKONU

ZMENY PRI FYZICKE ZATEZI:
1. Kardiovaskularni

2. Respira¢ni

3. Metabolicke




KARDIOVASKULARNI REAKCE PRI PRACI

1. Reakce srdce
2. Reakce cévniho recisté

Ergotropni systém - sympatikus

REDISTRIBUCE KRVE

Pozadavky na kardiovaskularni systém:

ZvySeni minutového srde¢niho vydeje

Zvyseni koronarniho prutoku

Hyperémie v plicnim fecisti

Hyperémie ve svalech (rozdil mezi stahem a relaxaci!!!)
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METABOLICKA REGULACE PRUTOKU

Pokles pH, pokles pO,, nartst pCO,, hromadéni K*, zvySeni teploty



SRDECNI REZERVA = maximalni MO / klidovy MO 4-7

KORONARNI REZERVA = maximalni KP / klidovy KP 3.5
CHRONOTROPNI REZERVA = maximalni SF / klidova SF 3-5

OBJEMOVA REZERVA = maximalni SO / klidovy SO 1,5
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PARAMETR V KLIDU V ZATEZI ZVYSENI (x)
Minutovy vydej 5-6 25 (35) 4-5
(I/min) Srdecni rezerva
Srde¢ni frekvence 70 210 (250-190) 3
(t/min) vekové zavisle | Frekvencni rezerva
Systolicky objem 75 115 1,5
(ml) Objemova rezerva
Systolicky tlak 120 t? -
(mmHg)
Diastolicky tlak 70 l 7 -
(mmHg)
Pulzovy tlak 50 70-100 1,9-2
(mmHg)
Strredni tlak - - maly nartst
(mmHg)
Perfuze svalu 2-4 60-120 30

(ml/min/100g)

(10% MV )




RESPIRACNI REAKCE PRI PRACI

Pozadavky na respiracni systém:
1. VySsi vyména plynu —vyssi difuze
2. Vyssi ventilace

3. Vyssi perfuze (hyperémie v plicnim fecisti)




PARAMETR V KLIDU |V ZATEZI | ZVYSENI (x)
Minutova ventilace 0-12 90-120 15-20
(I/min)

Dechova frekvence 12-16 40-60 4-5
(d/min)

Dechovy objem (ml) | 0,5-0,75 2 3-4
Pritok krve (I/min) 5,5 20 — 35 4-6
Piijem O, (ml/min) - | 250-300 3000 10-12
VOZ

Celkovy CO, 200 8000 40
(ml/min)

PO, (Torr) 40 25

Extrakce O, (%) + + ++
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OVERVIEW OF MUSCLE METABOLISM

ATP for muscle contraction is continuously produced by aerobic metabolism of glucose
and fatty acids. During short bursts of activity, when ATP demand exceeds the rate of
aerobic ATP production, aerobic glycolysis produces ATP, lactate, and H*.
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D.U.Silverthorn: Human Physiology (An Integrated Approach)




AEROBIC VERSUS ANAEROBIC METABOLISM

Anaerobic metabolism produces ATP 2.5 times faster than aerobic metabolism,
but aerobic metabolism can support exercise for hours.

41— P : Hours KEY
= | . ATP production
ATP a8 Endurance Muscle endurance
produced time for
(moles/min) maximal
24— muscle activity
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can sustain only produces ATP 2.5 times faster than supports exercise
10 seconds of aerobic metabolism but can support for hours.

maximal exercise.

only 1 minute of maximal exercise.

D.U.Silverthorn: Human Physiology (An Integrated Approach)



ENERGY SUBSTRATE USE DURING EXERCISE

At low-intensity exercise, muscles get more energy from fats than from
glucose (CHO). During high-intensity exercise (levels greater than 70%
of maximum), glucose becomes the main energy source.
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D.U.Silverthorn: Human Physiology (An Integrated Approach)



OXYGEN CONSUMPTION AND EXERCISE

Oxygen supply to exercising cells lags behind energy use,
creating an oxygen deficit. Excess postexercise oxygen
consumption compensates for the oxygen deficit.
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D.U.Silverthorn: Human Physiology (An Integrated Approach)



BLOOD GASES AND EXERCISE

Arterial blood gases and pH remain steady with submaximal exercise.
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D.U.Silverthorn: Human Physiology (An Integrated Approach)



EXERCISE IMPROVES GLUCOSE TOLERANCE AND INSULIN SECRETION

The experiments tested normal men (blue line), men with

type 2 diabetes who had not been exercising (red line), KEY
and those same diabetic men after seven days of
exercise (green ling).

Normal controls

Type 2 diabetes, no exercise

— Type 2 diabetes, after 7 days of exercise
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Data from B. R. Seals, et al., J App Physiol 56(6): 1521-1525, 1984;
and M. A. Rogers, et al., Diabetes Care 11: 613618, 1988.

D.U.Silverthorn: Human Physiology (An Integrated Approach)
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TELESNA VYKONNOST

*Spiroergometrie

*Typy ergometru

«Index W,

*Tréning

Unava (aerobni, anaerobni prah)

*Adaptace na télesnou zatéz
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Respiratory Work (watts)
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