
Exercise TrainingExercise TrainingExercise TrainingExercise Training
Exercise training induces many Exercise training induces many 

physiological changes that make a 
conditioned individual more conditioned individual more 
efficient and better able to deliver 
and use the oxigen and nutrients  and use the oxigen and nutrients  
and resist fatigue.

The conditioning effect also offers 
some protection against 
cardiovascular mortality and 
enhances ability to perform 
activities af daily living.



“Stato di Forma o “Stato di Forma o Stato di Forma o Stato di Forma o 
Condizione Atletica”Condizione Atletica”Condizione AtleticaCondizione Atletica

L’insieme di caratteristiche L’insieme di caratteristiche 
cardiorespiratorie,cardiorespiratorie,p ,p ,

neuromuscolari e psicologiche,naturali odneuromuscolari e psicologiche,naturali od
acquisite,che permettono all’atleta di acquisite,che permettono all’atleta di q , pq , p

effettuare la prestazione con il massimo effettuare la prestazione con il massimo 
rendimento rendimento 

….l’allenatore….l’allenatore….l allenatore….l allenatore



“Stato di Forma o “Stato di Forma o Stato di Forma o Stato di Forma o 
Condizione Atletica”Condizione Atletica”Condizione AtleticaCondizione Atletica

L’i i  di tt i ti h  L’i i  di tt i ti h  L’insieme di caratteristiche L’insieme di caratteristiche 
cardiorespiratorie,cardiorespiratorie,
l i  i l i h t li dl i  i l i h t li dneuromuscolari e psicologiche,naturali odneuromuscolari e psicologiche,naturali od

acquisite,che permettono all’atleta di acquisite,che permettono all’atleta di 
ff tt  l  t i   il i  ff tt  l  t i   il i  effettuare la prestazione con il massimo effettuare la prestazione con il massimo 

rendimento ed il minimo pericolo di infortunio rendimento ed il minimo pericolo di infortunio 

….il medico….il medico



AAAA
Attività sportive non competitive con impegno cardioAttività sportive non competitive con impegno cardio--circolatorio circolatorio 

minimominimo--moderato caratterizzato moderato caratterizzato 
da attività di pompa a ritmo costante, frequenze sottomassimali da attività di pompa a ritmo costante, frequenze sottomassimali 

e caduta delle resistenze periferiche e caduta delle resistenze periferiche 

Podismo o marcia in Podismo o marcia in 
pianurapianura

Sci di fondoSci di fondo
pianurapianura

FootingFooting PattinaggioPattinaggio

JoggingJogging Canoa turisticaCanoa turistica

Ciclismo in pianuraCiclismo in pianura
Trekking (non Trekking (non 
esasperato)esasperato)

CacciaCaccia GolfGolfCacciaCaccia GolfGolf

NuotoNuoto



BB
Attività sportive con impegno cardiocircolatorio di tipo Attività sportive con impegno cardiocircolatorio di tipo 

"neurogeno" "neurogeno" 
caratterizzato da incrementi della frequenza cardiaca ecaratterizzato da incrementi della frequenza cardiaca e

non della portata, dovuto, soprattuttonon della portata, dovuto, soprattutto
nelle competizioni, ad importante impatto emotivonelle competizioni, ad importante impatto emotivo

1. con incrementi della FC da medi ad elevati.1. con incrementi della FC da medi ad elevati.1. con incrementi della FC da medi ad elevati.1. con incrementi della FC da medi ad elevati.
TuffiTuffi MotonauticaMotonautica

ParacadutismoParacadutismo VelaVela

Motociclismo velocitàMotociclismo velocità Equitazione e PoloEquitazione e Polo

AutomobilismoAutomobilismo IppicaIppica

Aviazione sportivaAviazione sportiva Attività subacqueeAttività subacquee

2.con incrementi della FC da minimi a moderati2.con incrementi della FC da minimi a moderati

GolfGolf Pesca sportivaPesca sportiva

Bocce e BowlingBocce e Bowling
Sport di tiro Sport di tiro 

(a segno, a volo, arco, etc.)(a segno, a volo, arco, etc.)



CC
Attività sportive con impegno cardiocircolatorio di Attività sportive con impegno cardiocircolatorio di 

"pressione" caratterizzato"pressione" caratterizzato
da portata cardiaca non massimale  frequenza cardiaca da portata cardiaca non massimale  frequenza cardiaca da portata cardiaca non massimale, frequenza cardiaca da portata cardiaca non massimale, frequenza cardiaca 

da elevata a massimale da elevata a massimale 
e resistenze periferiche da medie ad elevatee resistenze periferiche da medie ad elevate

Atletica LeggeraAtletica Leggera velocitàvelocità Eptathlon lanci e saltiEptathlon lanci e salti

BobBob
Sci slalom, discesa, Km lanciato, sci Sci slalom, discesa, Km lanciato, sci 

acrobaticoacrobaticoacrobaticoacrobatico

SlittinoSlittino Sci nauticoSci nautico

Ciclismo velocità kerinCiclismo velocità kerin Wind surfWind surf

Nuoto 50 m.Nuoto 50 m. Tennis tavoloTennis tavolo

Nuoto pinnato 50 m ap., 100 m subNuoto pinnato 50 m ap., 100 m sub Motociclismo, MotocrossMotociclismo, Motocross

Pattinaggio sul ghiaccio velocitàPattinaggio sul ghiaccio velocità AlpinismoAlpinismo

Pattinaggio a rotelle velocitàPattinaggio a rotelle velocità Free ClimbingFree Climbing

Sollevamento pesiSollevamento pesi Nuoto sincronizzatoNuoto sincronizzato

LanciLanci Body BuildingBody Building

SaltiSalti DecathlonDecathlon lanci e saltilanci e salti



DD
Attività sportive con impegno cardiocircolatorio da medio ad elevato Attività sportive con impegno cardiocircolatorio da medio ad elevato Attività sportive con impegno cardiocircolatorio da medio ad elevato Attività sportive con impegno cardiocircolatorio da medio ad elevato 

caratterizzato da numerosi e rapidi incrementi anche massimali, caratterizzato da numerosi e rapidi incrementi anche massimali, 
della frequenza cardiaca e della portata, con aumento della frequenza cardiaca e della portata, con aumento 

delle resistenze periferiche particolarmente evidente nelle brusche delle resistenze periferiche particolarmente evidente nelle brusche delle resistenze periferiche particolarmente evidente nelle brusche delle resistenze periferiche particolarmente evidente nelle brusche 
interruzioni dell'attività muscolare degli artiinterruzioni dell'attività muscolare degli arti

CalcioCalcio TennisTennis

Calcio a cinqueCalcio a cinque Canoa slalomCanoa slalom

Football americanoFootball americano Canoa PoloCanoa Polo

RugbyRugby SquashSquashg yg y qq

PallacanestroPallacanestro BadmintonBadminton

PallavoloPallavolo TamburelloTamburello

PallamanoPallamano Arti marzialiArti marzialiPallamanoPallamano Arti marzialiArti marziali

PallanuotoPallanuoto LottaLotta

BaseballBaseball PugilatoPugilato

S ftb llS ftb ll H k   hi iH k   hi iSoftballSoftball Hockey su ghiaccioHockey su ghiaccio

CricketCricket Hockey su pistaHockey su pista

Beach volleyBeach volley Hockey su pratoHockey su prato

Ginnastica artisticaGinnastica artistica Pattinaggio artisticoPattinaggio artistico

SchermaScherma





Risposta Cardiovascolare Risposta Cardiovascolare pp
all’Esercizio Acutoall’Esercizio Acuto



Ri t  C di l  Ri t  C di l  Risposta Cardiovascolare Risposta Cardiovascolare 
all’Esercizio Acutoall’Esercizio Acutoall Esercizio Acutoall Esercizio Acuto

1.1. Fase Fase 
preparatoria preparatoria preparatoria preparatoria 
iniziale             iniziale             
Stimolazione adrenergica  Stimolazione adrenergica  
Vasocostrizione distrettualeVasocostrizione distrettualeVasocostrizione distrettualeVasocostrizione distrettuale

22 Fase  intermedia Fase  intermedia 2.2. Fase  intermedia Fase  intermedia 
metabolicametabolica
Fattori locali                             Fattori locali                             
Stimolazione adrenergicaStimolazione adrenergicaStimolazione adrenergicaStimolazione adrenergica



Ri t  C di l  Ri t  C di l  Risposta Cardiovascolare Risposta Cardiovascolare 
all’Esercizio Acutoall’Esercizio Acutoall Esercizio Acutoall Esercizio Acuto

•• Fase preparatoria Fase preparatoria •• Fase preparatoria Fase preparatoria 
inizialeiniziale

•• Stimolazione Stimolazione 
adrenergica (cuore) adrenergica (cuore) 

•• vasocostrizione vasocostrizione 
distrettualedistrettuale



F t Aff ti N l C t l f C di l F tiF t Aff ti N l C t l f C di l F tiFactors Affecting Neural Control of Cardiovascular Function Factors Affecting Neural Control of Cardiovascular Function 



Neural Control of Cardiovascular Function Neural Control of Cardiovascular Function 



Integreted chemical,neural and hormonal Integreted chemical,neural and hormonal g ,g ,
adjustaments prior to and during exercise adjustaments prior to and during exercise 

Activator Activator A ti ti  f t  t  A ti ti  f t  t  

Preexercise anticipatory responsePreexercise anticipatory response
Activator Activator Activation of motor cortex Activation of motor cortex 

and higer areas of brain causes increase and higer areas of brain causes increase 
in sympathetic outflow and reciprocal in sympathetic outflow and reciprocal y p py p p
inhibition of parasympathetic activityinhibition of parasympathetic activity

Response Response Acceleration of heart rate; Acceleration of heart rate; Response Response Acceleration of heart rate; Acceleration of heart rate; 
increased myocardial contractility; increased myocardial contractility; 
vasodilatation in skeletal and heart muscle vasodilatation in skeletal and heart muscle 
(cholinergic fibres); vasoconstriction in other (cholinergic fibres); vasoconstriction in other 
areas, especially in skin,gut,spleen, liver and areas, especially in skin,gut,spleen, liver and 
kidneys (adrenergic fibres); increase in arterial kidneys (adrenergic fibres); increase in arterial d eys (ad e e g c b es); c ease a te ad eys (ad e e g c b es); c ease a te a
blood pressure.blood pressure.



Distribution of Flow at rest Distribution of Flow at rest Distribution of Flow at rest Distribution of Flow at rest 
and during Acute Exerciseand during Acute Exercise

20%22%
Muscle 4%

1%4%
5%

4%

Muscle
Heart
Skin

4%

6%
Brain
Other
Liver Muscle

27% 14%
Liver
Kidneys

Muscle
84%

7%

CRMSCRMS

RestRest
33--5 Lmin5 Lmin

ExerciseExercise
2525--30 Lmin30 LminCRMSCRMS



Distribution of Flow at Rest and Distribution of Flow at Rest and 
during Acute Exerciseduring Acute Exercise



Resting, anticipatory, and maximum exercise Resting, anticipatory, and maximum exercise 
heart rate in competitive runners and heart rate in competitive runners and 

untrained subjects during alluntrained subjects during all--out runningout running

EventEvent
RESTREST
T     UTT     UT

ANTICIPANTICIP
T           UTT           UT

EXERCISEEXERCISE
T           UTT           UTEventEvent

60 yards60 yards
220 yards220 yards

T     UTT     UT
6767 6969
67   6767   67

T           UTT           UT
148148 124124
130130 115115

T           UTT           UT
177 177 162162
191191 186186220 yards220 yards

440 yards440 yards
880 yards880 yards

67   6767   67
6363 6363
6262 7070

130130 115115
129129 118118
122122 129129

191191 186186
187187 189189
186186 194194yy

1 mile1 mile
2 mile2 mile

5858 6464
59   7459   74

118118 128128
108       109108       109

195195 198198
206       199206       199

T = TrainedT = Trained McArdle W.D. Telemetred cardiac response to selected running eventsMcArdle W.D. Telemetred cardiac response to selected running events
J  A l  Ph i l  23 66 196J  A l  Ph i l  23 66 196UT = UntrainedUT = Untrained J. Appl. Physiol. 23:566,1967J. Appl. Physiol. 23:566,1967



Ri t  C di l  Ri t  C di l  Risposta Cardiovascolare Risposta Cardiovascolare 
all’Esercizio Acutoall’Esercizio Acutoall Esercizio Acutoall Esercizio Acuto

Fase preparatoria inizialeFase preparatoria iniziale
Stimolazione adrenergica Stimolazione adrenergica 

( )( )(cuore)(cuore)



IntegretedIntegreted ChemicalChemical,,neuralneural And And HormonalHormonalIntegretedIntegreted ChemicalChemical,,neuralneural And And HormonalHormonal
AdjustamentsAdjustaments PriorPrior ToTo And And DuringDuring ExerciseExercise

EXERCISEEXERCISE

Activator Activator Continued sympathetic cholinergig outflow; Continued sympathetic cholinergig outflow; 
alterations in local metabolic conditions due to alterations in local metabolic conditions due to 
hypoxia  hypoxia  pH  pH  CO2  CO2  ADP  ADP  Mg++  Mg++  Ca++  Ca++  hypoxia, hypoxia, pH, pH, CO2, CO2, ADP, ADP, Mg++, Mg++, Ca++, Ca++, 

temperature.temperature.
Continued sympathetic adrenergic outflow in Continued sympathetic adrenergic outflow in 
conjunction with epineprhine and norepineprhine from conjunction with epineprhine and norepineprhine from conjunction with epineprhine and norepineprhine from conjunction with epineprhine and norepineprhine from 
the adrenal medullathe adrenal medulla

ResponseResponse Further dilatation of muscle vasculature Further dilatation of muscle vasculature pp
Concomitant constriction of vasculature in inactive Concomitant constriction of vasculature in inactive 
tissues to maintain adeguate perfusion pressure throu tissues to maintain adeguate perfusion pressure throu 
ghout arterial system.Venous vessels stiffen to reduce ghout arterial system.Venous vessels stiffen to reduce 
their capacity. This venoconstrinction facilitates their capacity. This venoconstrinction facilitates 
venous return and maintains the central blood volumevenous return and maintains the central blood volume



Cardiovascular  Response to Cardiovascular  Response to 
A t  E i  A t  E i  Acute Exercise Acute Exercise 



Cardiovascular  Response to Acute Cardiovascular  Response to Acute 
Exercise ( Stroke Volume)Exercise ( Stroke Volume)Exercise ( Stroke Volume)Exercise ( Stroke Volume)



Cardiovascular  Response to Cardiovascular  Response to Cardiovascular  Response to Cardiovascular  Response to 
Acute Exercise (Cardiac Output)Acute Exercise (Cardiac Output)



Stroke Stroke Stroke Stroke 
VolumeVolume

Diastolic Diastolic Systolic VolumeSystolic Volume
==

Diastolic Diastolic -- Systolic VolumeSystolic Volume

CardiacCardiac
OuputOuput

==
Stroke Volume X HRStroke Volume X HR

==
Stroke Volume X HRStroke Volume X HR



CO t t d d i  iCO t t d d i  iCO at rest and during exerciseCO at rest and during exercise
in normal Subjectin normal Subjectin normal Subjectin normal Subject

COCO = SV x HR= SV x HRCOCO  SV x HR SV x HR

RRRestRest
COCO =70mlx50hr=3.5L=70mlx50hr=3.5L

Diast Vol 120ml   Syst Vol 50mlDiast Vol 120ml   Syst Vol 50ml
Stroke vol 70mlStroke vol 70ml COCO 70mlx50hr 3.5L70mlx50hr 3.5L

ExerciseExercise
COCO 100 l 180h 18L100 l 180h 18L

EF%58EF%58
Diast Vol 120ml Syst Vol 20mlDiast Vol 120ml Syst Vol 20ml

Stroke vol 100mlStroke vol 100ml COCO =100mlx180hr=18L=100mlx180hr=18LEF% 83EF% 83



in endurance athletein endurance athlete..in endurance athlete..in endurance athlete

CO = SV x HRCO = SV x HR

RestRest
CO=70mlx50hr=3.5LCO=70mlx50hr=3.5L

ExerciseExercise
Diast Vol 160ml   Syst Vol 90mlDiast Vol 160ml   Syst Vol 90ml

Stroke vol 70mlStroke vol 70ml e c see c se
CO=130mlx200hr=26.LCO=130mlx200hr=26.L

EF%48EF%48
Diast Vol 160ml   Syst Vol 30mlDiast Vol 160ml   Syst Vol 30ml

Stroke vol 130mlStroke vol 130ml
EF%84EF%84EF%84EF%84



C di l   R  C di l   R  Cardiovascular  Response Cardiovascular  Response 
to Acute Exerciseto Acute Exerciseto Acute Exerciseto Acute Exercise



Massimi alori di VOMassimi alori di VO  FC  GS  FC  GS Massimi valori di VOMassimi valori di VO22, FC, GS , FC, GS 
e GC in atleti e sedentarie GC in atleti e sedentarie GC in atleti e sedentarie GC in atleti e sedentari

GC maxGC max
(L/min)(L/min)Gruppo Gruppo 

VO2 maxVO2 max
(L/min)(L/min)

FC maxFC max
(bpm)(bpm)

GS maxGS max
(mL)(mL) (L/min)(L/min)pppp ( )( ) ( p )( p ) ( )( )

Sedentari Sedentari 

Atl ti Atl ti 

3,23,2

5 25 2 190190

200200 100100

160160 30 430 4

2020

Atleti Atleti 5,25,2 190190 160160 30,430,4



Riflettiamo insiemeRiflettiamo insieme



Heart Rate in Response Heart Rate in Response Heart Rate in Response Heart Rate in Response 
to Exerciseto Exerciseto Exerciseto Exercise

HR
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Myocardial OMyocardial O22 consumption,Heart consumption,Heart Myocardial OMyocardial O22 consumption,Heart consumption,Heart 
Rate and Coronary FlowRate and Coronary Flow

180
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C  Fl  C  Fl  Coronary Flow Coronary Flow cc/min/100grcc/min/100gr



Nomogram of the prognostic relations embodied 
in the treadmill scorein the treadmill score



Age,Heart Rate,Systolic Pressure Age,Heart Rate,Systolic Pressure 
And Acute ExerciseAnd Acute Exercise

230

250 220

210

230
200

180
SPSP HRHR
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Maximum heart rateMaximum heart rate

electrophysiological
alterations

sympathetic
nervous system alterations

activity

max heart ratemax heart rate



M i  Maximum 
heart rate

StrokeStroke
heart rate

(Max HR=220-age) volumevolume

VO2 max



Stroke volumeStroke volumeStroke volumeStroke volume

With age arteries begin to lose
their elasticity and to reduce capability

of  vasodilatation

peripheral resistence

stroke volume



Cardiovascular  Response to Cardiovascular  Response to Cardiovascular  Response to Cardiovascular  Response to 
Exercise in Men and WomenExercise in Men and Women



Cardiovascular responseCardiovascular responseCardiovascular responseCardiovascular response
to acute exercise in womento acute exercise in women

Women’ lower stroke volume is Women’ lower stroke volume is 
related torelated to

smaller heart size related to their smaller heart size related to their 
smaller body surface area (lower smaller body surface area (lower y (y (
testosterone levels)testosterone levels)

Smaller blood volume, also related to Smaller blood volume, also related to 
smaller body sizesmaller body sizeyy



C di l  Cardiovascular response
to acute exercise in womento acute exercise in women

• women have higher submaximal HR than men
• maximum HR is the same in  both sexes• maximum HR is the same in  both sexes
• Cardiac Output (CO) for the same absolute 

rate of work is the same in both sexesrate of work is the same in both sexes
• increase of CO in women is primarly due to 

an increase in HR, more than in stroke volume ,



Exercise and Blood PressureExercise and Blood PressureExercise and Blood PressureExercise and Blood Pressure
((Blood Pressure=CO x Peripheral Resistance)Blood Pressure=CO x Peripheral Resistance)



Blood Pressure Blood Pressure Blood Pressure Blood Pressure 
==

COCO  P i h l R i t P i h l R i tCOCO x Peripheral Resistancex Peripheral Resistance

In normal subjects  exercise In normal subjects  exercise In normal subjects  exercise In normal subjects  exercise 
increases  Cardiac Output increases  Cardiac Output 
d/    d  P i h l d/    d  P i h l and/or   decreases Peripheral and/or   decreases Peripheral 

ResistanceResistance



Exercise and Blood PressureExercise and Blood Pressure
((Blood Pressure=CO x Peripheral Resistance)Blood Pressure=CO x Peripheral Resistance)((Blood Pressure=CO x Peripheral Resistance)Blood Pressure=CO x Peripheral Resistance)

P A
In normal subjects  In normal subjects  

acute exercise acute exercise 
increases  Cardiac increases  Cardiac 180

200

220

P.A.

increases  Cardiac increases  Cardiac 
Output and/or   Output and/or   
decreases decreases 
Peripheral Peripheral 140

160

180

pp
Resistance with Resistance with 
mild increase of mild increase of 
Mean Arterial Mean Arterial 
Pressure Pressure 
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Exercise and Blood PressureExercise and Blood Pressure
normal subjectsnormal subjects



Exercise and Blood Pressure  in Exercise and Blood Pressure  in Exercise and Blood Pressure  in Exercise and Blood Pressure  in 
normal and hypertensive subjectsnormal and hypertensive subjects

260
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yp jyp j
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Cardiovascular  Response to Acute Cardiovascular  Response to Acute Cardiovascular  Response to Acute Cardiovascular  Response to Acute 
Exercise in trained subjectsExercise in trained subjects



C di l   R  t  A t  C di l   R  t  A t  Cardiovascular  Response to Acute Cardiovascular  Response to Acute 
Exercise in trained subjectsExercise in trained subjectsjj

H.R. b/min Cycloergometer

RRecovery







Heart rate increases before exercise due to Heart rate increases before exercise due to 
sympathetic nervous system anticipation of exercisesympathetic nervous system anticipation of exercise

Heart rate during exercise increases similar to VO2 Heart rate during exercise increases similar to VO2 
(However, VO2 is more closely related to the actual (However, VO2 is more closely related to the actual ( , y( , y
workout intensity)workout intensity)



aa--vO2 difference shows enhanced extractionvO2 difference shows enhanced extractionaa vO2 difference shows enhanced extractionvO2 difference shows enhanced extraction
of oxygen at capilaries in muscle cellsof oxygen at capilaries in muscle cells



Blood flow to muscle is dramatically enhancedBlood flow to muscle is dramatically enhanced
Utilizing the redistributionUtilizing the redistribution



Four Factors of Stroke Volume:Four Factors of Stroke Volume:Four Factors of Stroke Volume:                                               Four Factors of Stroke Volume:                                               
1) Increased venous blood return (EDV)                                 1) Increased venous blood return (EDV)                                 
2) Ventricular stretch (capacity to enlarge):Also 2) Ventricular stretch (capacity to enlarge):Also 
referred to as Preload or Frankreferred to as Preload or Frank StarlingStarlingreferred to as Preload or Frankreferred to as Preload or Frank--Starling Starling 
mechanism                                         mechanism                                         
3) Ventricular contractility                                                        3) Ventricular contractility                                                        
4) A ti d l t bl d4) A ti d l t bl d4) Aortic and pulmonary artery blood pressure4) Aortic and pulmonary artery blood pressure



Systolic blood pressure increases Systolic blood pressure increases 
with exercise intensity. with exercise intensity. 
Diastolic pressure should stay pretty Diastolic pressure should stay pretty 
stable in health individuals.stable in health individuals.



Heart rate increases before exercise due to Heart rate increases before exercise due to 
th ti t ti i ti fth ti t ti i ti fsympathetic nervous system anticipation of sympathetic nervous system anticipation of 

exerciseexercise
Heart rate during exercise increases similar to VO2 Heart rate during exercise increases similar to VO2 gg

(However, VO2 is more closely related to the actual (However, VO2 is more closely related to the actual 
workout intensity)workout intensity)

Four Factors of Stroke Volume:Four Factors of Stroke Volume:Four Factors of Stroke Volume:                                             Four Factors of Stroke Volume:                                             
1) Increased venous blood return (EDV)                          1) Increased venous blood return (EDV)                          
2) Ventricular stretch (capacity to enlarge):Also 2) Ventricular stretch (capacity to enlarge):Also 
referred to as Preload or Frankreferred to as Preload or Frank--Starling mechanismStarling mechanismreferred to as Preload or Frankreferred to as Preload or Frank--Starling mechanism      Starling mechanism      
3) Ventricular contractility                                                 3) Ventricular contractility                                                 
4) Aortic and pulmonary artery blood pressure4) Aortic and pulmonary artery blood pressure

S t li bl d i ith iS t li bl d i ith iSystolic blood pressure increases with exercise Systolic blood pressure increases with exercise 
intensity. Diastolic pressure should stay pretty intensity. Diastolic pressure should stay pretty 
stable in health individuals.stable in health individuals.

aa--vO2 difference shows enhanced extraction of vO2 difference shows enhanced extraction of 
oxygen at capilaries in muscle cellsoxygen at capilaries in muscle cells

Blood flow to muscle is dramatically enhancedBlood flow to muscle is dramatically enhancedBlood flow to muscle is dramatically enhancedBlood flow to muscle is dramatically enhanced


