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Introduction

Le coaur

Le Soldat de Marathon Clarence DeMar
Luc Olivier Merson (1869) (1889-1958)
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Le coaur

e NEW ENGLAND
JOURNAL of MEDICINE

Half a Century of Running — Clinical, Physiologic and
Autopsy Findings in the Case of Clarence DeMar (Mr.
Marathon)

James H. Currens, I'-.-'I.D.T. and Paul O, White, I'-.-'I.IZII.I
N Engl J Med 1961; 265:988-993 |
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Aptitude cardio-respiratoire et santé
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Meta-analysis of the effect of structured exercise training
on cardiorespiratory fitness in Type 2 diabetes mellitus
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Aims/kypotheris. Low cardiorespirstory fitness is 1
powerful snd iméependent predictor of mamality in
people with dishetes. Seversl mudies hzve examined
the effects of exercise on cazdionespiratory fitness in
Type 2 dishetic mdivicusls. However, these studies
had relatively small sample sizes and highly varisble
results. Therefore the 2im of i study was to sysem
atically review and quantify the effects of exercise on
canfiorespiratory fitsess in Type 2 dishetic individu.

al,

Methods. MEDLINE, EMBASE., and fous other dat
abases were searched up to March 2002 for random
e, controlled trials evaluating effects of stractured
aerobic exercise intervestions of § weeks or mare on
canfiorespiratary fites i adults with Type 2 dishe
tes, Candiorespiratory fitmess was defined 2 maximal
orygen upuake (VO,,,,) during 2 maximal exercise
test

Resules. Seven stodies. presenting data foe mine mo
domized tnals companng exercase and control groups

(overall £=266). met the inclesion criteria. Mean ever.
ciwe characteristics were as follows: sesmons per
week_ 49 miz per vession for 20 weeks. Exercite in
temsity rnged from S0% to 75% of VO,.,,. There
was an 118% increase in V in the exercise
group and @ 1.0% decrease ia the control group (post
intervention standedized mean diffevmce =0.53,
p<0.003). Studies with higher exervise istensities
tended ® produce larger improvements in VO,
Exercise istensity precicted po intecyetion wei
ed mexn difference in JBA, (r=-0.91, p=0.002) to 4
loger exters than did exercise volume (r=—0.46,
p=0.26).

Conclussonsinserpretation. l:gulz: exercise has u
statistically end clinically significant effect om VO,
in Type 2 disbetic imdividuals, Higher istensity exer
cise could heve additional becefits on candiirespirzto
ry fimess and HBA,. [Disbewlogia (2003) 46:
1071-1081)

Neywords Met.anslysis, Type 2 dishetes mellitus,
exervise, fitness, oxygen consumption.
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La consommation d’oxygene

Le principe de Fick

VO, =Qcx(a—V)0,



La consommation d’oxygene

Le principe de Fick

Quelques valeurs

VO,max

(ml.zmin'l.kg'l) 40 80
Qc

(I.min-1) 22 35
(a-v) O

(ml.100 rﬁl'l) 14 16

Wilmore et coll. Human Kinetics 2008, pp 220-250



La consommation d’oxygene

Le systeme cardiovasculaire




La consommation d’oxygene

Le principe de Fick




Caractéristiques du muscle

Méthodes d’exploration




Caractéristiques du muscle

Méthodes d’exploration

Franck Booth et Ken Baldwin

Fibres de type 1 (rouges)
Fibres de type 2a (grises)

Fibres de type 2x (blanches)




Caractéristiques du muscle

Méthodes d’exploration

L'électrophorese La fibre pelée




Caractéristiques du muscle

Comparaison fonctionnelle

Caractéristique I T

Activité de I'’ATPase de la myosine
Développement du réticulum sarcoplasmique
Densité mitochondriale

Densité capillaire

Concentration de myoglobine

Taille des motoneurones

Nombre de fibres par motoneurone

Capacité oxydative

Capacité glycolytique

Lente
Faible
Elevée
Elevée
Elevée
Petite
<300
Elevée

Faible

Rapide
Eleve
Elevée
Elevée
Elevée
Grande
> 300
Intermédiaire

Elevée

Rapide
Elevé
Faible
Faible
Faible

Grande
>300
Faible

Tres élevée



Caractéristiques du muscle

La densité mitochondriale

Rudolph Kolliker
(1857)

Particules d'ATP Synthase

Membrane interne
Membrane externe



Caractéristiques du muscle

Performance sportive

Athlete % type |l | % typell
—mm--

Sédentaires M Vastes latéraux
F Gastrocnémiens 52 48
% fond - fond M Gastrocnémiens 79 21
F Gastrocnémiens 69 31
Sprint M Gastrocnémiens 24 76
F Gastrocnémiens 27 73

Wilmore et coll. Human Kinetics 2008, pp 220-250



Facteurs de la performance

Colt énergétique

VO, max Co(t Energétique
(ml.min-t.kg?) (ml.kgt.m1)

Abebe Bikila

Champion Olympique
du marathon en 1960 et 1964

DiPrampero et coll. EurJ Appl Physiol 1986 ; 55 : 259-266



Cout énergetique

Définition

Litres d’essence pour parcourir 100 km

Millilitres d'O, pour parcourir 1 km




Cout énergetique

Définition

Quelques valeurs
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Weston et al. Med Sci Sports Exerc 2000 ; 32 : 1130-1134



Cout énergetique

Facteurs sous-jacents

Composition corporelle

Morphologie

Colt Energétique Croissance
(ml.kgt.m1)

Force musculaire
Composante élastique

Saunders et coll. Sports Med 2004 ; 34 : 465-485



Cout énergetique

Force maximale

Hoff et coll. Med Sci Sports Exerc 1999 ; 31 : 870-877



Cout énergetique

Force maximale

Contenus du programme d’entrainement

Hoff et coll. Med Sci Sports Exerc 1999 ; 31 : 870-877



Cout énergetique

Force maximale

TESTS

TESTS

8 semaines

Test incrémenté : co(t énergétique, VO,max et PAM
Test force maximale : 1 répétition maximale

Test a charge constante : performance

Hoff et coll. Med Sci Sports Exerc 1999 ; 31 : 870-877

>» Temps



Cout énergetique

Force maximale
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Hoff et coll. Med Sci Sports Exerc 1999 ; 31 : 870-877



VO,max (ml.min-'.kg?)
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Cr (mLkg?0-67. m1)

Cout énergetique
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Hoff et coll. Med Sci Sports Exerc 1999 ; 31 : 870-877



Cout énergetique

Facteurs sous-jacents

Composition corporelle

Morphologie

Colt Energétique Croissance
(ml.kgt.m1)

Force musculaire
Composante élastique

Saunders et coll. Sports Med 2004 ; 34 : 465-485



La contraction musculaire

Modele de Huxley-Simmons

Composante contractile Composante élastique série
(filaments actine et myosine)

Active Passive
(ponts actine-myosine) (tendons)

MWWV

Composante élastique parallele
(tissu conjonctif)
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Dawson et Taylor. Nature 1973 ; 246 : 313-314



Cout énergetique

Composante élastique

EFFECT OF PLYOMETRIC vS. DYNAMIC WEIGHT

TRAINING ON THE ENERGY

CosT oF RUNNING

Nicoras Berryman,! DeLeainge Mavies,? asn Lavrest Bosquer™®
! Department of Kinesialogy, Fxerciee Physivlogy Laboratory, University of Montreal, Montreal, Canada; and

“Faculty of Sport Sciences, Unvversity of Poitiers, Portsers, France

ABSTRACT

Berryman, N, Maurel, D, and Boaguet. L. Effect of plyometric ve.
dynamic weight training on the energy cost of running.
J Strength Cond Res 24(7): 1818-1825, 2010-The purpose
of thie etudy is to compare the effects of 2 strength training
methods on the ensegy cost of running (C). Thirgyfive

to
randomly assigned 1o either a control group (C) or 2
intervention groups. All groupa performed the same endur-
ance-training program during an 8-week perod. Intervention
groups added a weekly strength training seesion designed
to improve neuromuscular qualities. Sessiona were matched
far volume and intensity using either plyometric: training (PT) or
purely concentric contractions with added weight [dynamic
weight training [DWT]). We found an interaction between time
and group (p < 0.05) and an effect of time (p < 0.01) for C..
Plyometric training induced a larger decrease of C, (218 *
16 10 203 = 13 mbkg ™ "-km ') than DWT (207 = 15 to 199

il-trained  male TUNRErS Were

a particular attention on plyometric exerciges. Future research
is needed to establish the origin of this adaptation.

Key WoRDS concurent training, half squat, drop jump, running
performance

IntRODUCTION
uecessful running performance in long duration
events is directly influenced by maximal oxygen
uptake (Vo;max] fractional use of Vo,max (End),
and the energy cost of running () (10). Although
we have been aware of its importance since the 1970s, the
state of knowledge shout £ & low compared to our
understanding of Vismax or End (I10,13). & is the O,
equivalent of the energy required to run through a given
distance at a submaximal speed (32). It is particularly relevant
to predict performance in individuals with similar Vo,max (%)
and has been acknowledged as one of the multiple
dctcrmmamx of East African runners’ domination in in-
| iti (21). £ depends on a complex

+ 12 mikg~km ™'}, whereas it remained in C.
Pre-post changes in G, were comelated with initial C, (r =

mtr_fplay af far:tms mclud.mg training, environment, physi-

—0.57, p < 0.05). Peak vertical jump height (VJH,...) i
significantly (p < 0.01) for both experimental groups (DWT =
3246210340 81 cm PT=333+ 4010383 £ 36
cm} but not for C. All groups showed improvements (p < 0.05)
in Perfyge (G = 711 = 107 1o 680 * 109 seconds, DWT =
785 * 87 1o 724 = 77 seconds, PT= 748 £ B1 to 712 *
76 seconds). Plyometric training were more effective than
DWT in imp C. in to Iltrained male
endurance runners showing that athletes and coaches should
include explosive strength training in their practices with

ology, pometry, and training (32).
Recent rescarch sugpests that strength training is one
of the most powerful interventions for  improving
, (17.28,34,36,37) However, because muscular hypertrophy
has been shown to interfere with some peripheral acrobic
adaptations, (5,23) it has been suggested that implementa-
tions should use strength training methods that emphastze
on neural adaptations (11).

Plyometric and dynamic weight training (PT and DWT)
fulfill this requirement {14,20,40). Plyometric training in-
volves an eccentric contraction immediately followed by
4 concentric contraction to allow the muscle to store and
recoil elastic energy (6,2438). Jumps and rebounds are
typically used to induce this muscle strech shortening cycle.
Dyynamic weight training involves concentric contractions
leading to the maximal power output (40). It generally
consists in moving relatively light loads (between 30 and 50%
of 1 repetition maximum) as fast as possible (40).

tor Lavrent Bosques, il coen.
Z4{T) 18181825

Josirmal of Stremgth and Comitining Research

> 20000 National Strength and Condiioniyg_Arsociation

1818 Joimal of Strength and Conditianing Research

The effecti of plyometric and DWT (either alone
or in comhbination) to decrease £ has been highlighted in
several convergent reports (28,33 37). In a recent study (35),
& mod Iy trained end runners i i . after

Travail pliométrique

Travail concentrique




Cout énergetique

Composante élastique

Contenus du programme d’entrainement

Berryman et coll. J Strength Cond Res 2010 ; 24 : 1818-1825



Colt énergeéetique

Composante élastique

TESTS TESTS

8 semaines

>» Temps

* Test incrémenté : co(t énergétique, VO,max et VAM
* Test force-vitesse : puissance maximale concentrique
* Test de sauts : puissance maximale pliométrique

* Test a travail constant : performance et endurance

Berryman et coll. J Strength Cond Res 2010 ; 24 : 1818-1825



Pourcentage de différence
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VO,max (ml.min-1.kg?)
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Cout énergetique

Composante élastique
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Cout énergetique

Facteurs sous-jacents

Composition corporelle

Morphologie

Colt Energétique Croissance
(ml.kgt.m1)

Force musculaire
Composante élastique

Saunders et coll. Sports Med 2004 ; 34 : 465-485



Cout énergetique

Relation avec la performance
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Conclusion

Articen Le coeur occupe une fonction centrale dans la

carotides

— performance humaine

Ceeur

Le role du muscle est souvent sous-estimé.

. Pourtant ses caractéristiques structurelles et
‘\\J abominai fonctionnelles jouent un role clé dans la
LY B\ N Ao e capacité a se mouvoir

b | Artéres
N' \ fémorales

Un élément clé est la coordination de tous les
acteurs. Le chef d’orchestre est le cerveau.

' b
‘ \ t Artéres tibiales
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