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[BeaUe	K	,	Sports	Med.	2014]	
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[Gault and Willems, Aging Dis. 2013]  
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8	weeks	
(3	t/w:	4	sets-4	rep.)	+		endurance	tr.	

6	weeks	
MST:			(2	t/w:	4	sets-4	rep.)	+	endurance	tr.	
RT:						(2	t/w:	3sets-10	rep.)	+	endurance	tr.	
CTRL:		only	endurance	tr.	

[Støren	O	et	Al.	Med	Sci	Sports	Exerc.	2008]	

[Piacen=ni	MF	et	Al.	J	Strength	Cond	Res.	2013]	
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[Assumpção	et	al.	Scien=ficWorldJournal.	2013]	
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[Dufour	et	al.	Med	Sci	Sports	Exerc.	2004]		

ECCEN
TRIC	EXERCISES	



[Dufour	et	al.	Med	Sci	Sports	Exerc.	2004]		

[LaStayo	et	al.		Am	J	Physiol	2000]		
	

12	weeks	3	t/w	
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Compare	the	RE	varia=on	pre-post	a	regular	endurance	

training	program	added	to	a	specific	eccentric	muscle	efforts	
(Yo-Yo	Leg	Press),		

	
versus	an	low	or	high	intensity	training	programs	

Hypothesis:	
in	 recrea=onal	 runners,	 the	
eccentric	 strength	 program,	 added	
to	 a	 regular	 endurance	 training,	
c ou l d	 l e ad	 n eu romus cu l a r	
adapta=ons	allowing	benefits	in	RE	



n	 Age	 Height	 Weight	 V’O2max	

Eccentric	Strength	
Training	 EST	 9	 44.5±	6.0	 169.0±9.1	 71.3±9.4	 48.8±5.1	

High	Intensity	
Training	 HIT	 9	 42.2±8.6	 171.2±6.8	 70.9±11.9	 50.3±3.7	

Low	Intensity	
Training	 LIT	 11	 45.4±8.0	 171.8±9.6	 66.1±11.7	 50.2±6.7	

SU
BJECTS	

40-50	yy	
previous	experiences	for	half	marathon	in	last	year		
	

no	pathologies	
no	other	sport			



TRAINING	LIT	

TRAINING	HIT	

TRAINING	EST	
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21K	

10	weeks	 1/3	days	3	DAYS	

13/01/14	 3/2/14	 13/04/14	 16/4/13	

	
	
	

EVALUATIONS	
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EVALUATIONS	
	

POST	
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•  Vmax	2	–	10	–	21		km	

Field performance

 Centro Maratona

Body composition

•  Fat	Free	Mass,	(FFM,	%FFM)			
•  Fat	Mass,	(FM,	%FM)	
•  total	body	and	arm/leg	 Anthropometry lab

DEXA,	QDR	Explorer	W,	Hologic,	MA	USA		

Bioenergetics & muscle

1RM	
Metabolic lab

Gas	exchange	data	analyser,	Quarkb2,	Cosmed	IT	

•  V’O2max;	vV’O2max;	VT1;	VT2;	CE	

Isocine]c	LegPress,	Technogym	IT	
•  1RM	
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HIT:	3	t/w	sessions,	running	@	95-140%	of	RV	

LIT:	3	t	/w	sessions,	running	@	70-105%	of	RV	

EST:	training	characterized	by	1	t/w	4set	7rep.	on	Yo-Yo	Leg	Press	
at	maximal	power	+	3	t	/w	sessions,	running	@	70-105%	of	RV	

4 series - 7 max. rep.

RV=	

LOW INTENSITY HIGH INTENSITY

LIT	

EST	



ONEway ANOVA
(Turket)

TWOway ANOVA RM 
(Bonferroni)

*	p<0.05	

STATISTICS	
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P	value		≤	0.05	

1RM	shown	a	significant	increase	
from	144	to	162	kg	for	the	group	

EST	
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There	was	no	significant	change	
in	Fat	Free	Mass	of	Legs	in	any	

groups	

P	value		≤	0.05	
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IMPROVED	EFFICIENCY	IN	EST	
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RE	shown	a	significant	
reduc=on	from	4.5	to	4.3	
J�m-1�kg-1	for	the	EST	group	

P	value		≤	0.05	
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Henderson	et	al.	J	Physion	2007	

aver	21	KM	

*	 *	
*	
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*	 *	
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-5.3%	in	RE	is	in	agreement	with	the	previous	studies	
	 	 	 	 	 	 			

+12.5%	in	1RM	without	hypertrophy	is	slightly	lower	than	
the	results	exis=ng	in	literature		 	 		

This	results	could	be	explain	by	neural	adapta=on	such	as:	

An	increased	muscle	ac=va=on	

(A	greater	efficiency	in	coordina=on	intra/intermuscolar)	
A	bexer	sinchroniza=on	of	motor	units	recruitment		

An	increased	α	-	motor	neurons	threshold	

A	decreased	inhibi=on	of	Golgi’s	apparatus	
(Paavolainen	1999,	Taipale	2013)	

a	reduced	cK	at	+6hh	and	+18hh	aver	the	effort	



IGF1	

[Żebrowska	A	et	Al.	INT	J	SPORTS	MED.	2013]	

UNTR					 LOW	TR	 HIGH	TR	

And	perhaps	an	implica=on	of	IGF-1	factor…		
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1	t/w	of	4	sets	of	7	rep.	of	ECCENTRIC	EXERCISE	
is	sufficient	to	improve	RE	and	1RM		

without	muscle	hypertrophy	(and	without	injuries)	

This	training	method,	therefore,	appears	good	
for	recrea=onal	runners	in	terms	of:	

	
	

ü  Facility	of	execu=on		
ü  Safety		

ü  Saved	=me		
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