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SKELETAL MUSCLE

Cellular and molecular events controlling skeletal muscle
mass in response to altered use

Francois B. Favier « Henri Benoit - Damien Freyssenet

Pflugers Arch - Eur J Physiol (2008) 456:587-600

Eventos moleculares e celulares
gue controlam a massa muscular
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proteolysis

Favier, Benoit, e Freyssenet, 2008
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A Hyperfrophy of Muscles with one Endplate Band ’l

Fiber Diameter increases

B Hypertrophy of Muscles with two Endplate Bands

Elongation of IFT Fibers
(increase Number of Fibers in TS)

Paul e Rosenthal, 2002

Training-Induced Changes in Musele Architecture

Review : Physiology

The Effects of Strength Training on Muscle
Architecture in Humans

Yasuo Kawakami’

[International Journal of Sport and Health Science Vol.3, 208-217, 2005]

EFEITOS DO TF SOBRE A
ARQUITETURA MUSCULAR
EM HUMANOS




Figure 3 Amodel of muscle fiber architectural change as a result of hypertrophy (Kawakami. 2002). Left.
pre-trainng. right, post-training. a: cross-sectional area of a muscle fiber. o: pennation angle. /: muscle fiber
length, S the area of aponeuroses occupied by the muscle fiber. d: distance between aponeuroses

Kawakami, 2002
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Figure 4 Positive and negative effects of pennation angles (based on Alexander & Vernon. 1975). As the
pennation angle increases, the physiological cross-sectional area (PCSA) increases, but force transmission
from muscle fibers to tendon decreases. These two factors result in an overall effect.

Kawakami, 2005
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Potential Mechanisms for a Role of Metabolic Stress
in Hypertrophic Adaptations to Resistance Training V!

Brad J. Schoenfeld
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POTENCIAIS MECANISMOS SOBRE O PAPEL =

DO ESTRESSE METABOLICO NAS
ADAPTAC;OES HIPERTROFICAS AO TF
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OPEN G ACCESS Freely available online @PI.OS | one

Muscular and Systemic Correlates of Resistance
Training-Induced Muscle Hypertrophy

Cameron J. Mitchell', Tyler A. Churchward-Venne', Leeann Bellamy', Gianni Parise’, Steven K. Baker?,
Stuart M. Phillips™

1 Exercise Metabolism Research Group, Department of Kinesiology, McMaster University, Hamilton, Ontario, Canada, 2 Department of Neurology, School of
Medicine, McMaster University, Hamilton, Ontario, Canada

October 2013 | Volume 8 | Issue 10 | e/8636

RESPOSTA MUSCULAR E SISTEMICA

CORRELACIONADA A HIPERTROFIA
INDUZIDA PELO TREINAMENTO DE FORCA

METODOLOGIA

O 23 sujeitos jovens destreinados em
forca a pelo menos um ano

0 16 semanas de TF para o corpo todo, 4 x
semana, 4 blocos de 4 semanas — 3 x 12
reps depois 3x 10,4 x 8reps e 4 x 6 reps.
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Figure 1. Correlation between the fold change in muscle AR protein content and changes in skeletal muscle fibre area
following 16 weeks of resistance training. r=0.60, P=0.003.
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Figure 2. Phosphorylation or p7USEK following an acute bout of resistance exercise before 16 weeks of resistance training
o

and the per.

mean fibre area following the training period. r = 0.54, P = 0.007.
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Figure 3. Correlation between the AUC of the acute IL-6 response to resistance exercise before 16 weeks of resistance
training and the percentage change in skeletal muscle mean muscle fibre area following 16 weeks of resistance
training. r=0.48, P =0.019.

Biochemical and Biophysical Research Communications 450 (2014) 1089-1094

Contents lists available at ScienceDirect

Biochemical and Biophysical Research Communications

journal homepage: www.elsevier.com/locate/ybbre

The myokine decorin is regulated by contraction and involved in muscle @mmk
hypertrophy

Timo Kanzleiter*”, Michaela Rath*®, Sven W. Gorgens ", Jorgen Jensen®, Daniel S. Tangen®,
Anders J. Kolnes , Kristoffer J. Kolnes **, Sindre Lee', Jiirgen Eckel ™, Annette Schiirmann®",
Kristin Eckardt >

* Department of Experimental Diabetology, German Institute of Human Nutrition, Potsdam-Rehbriicke, Germany
® German Center for Diabetes Research, Germany

© Paul-Langerhans-Group for Integrative Physiology, German Diabetes Center, Dilsseldorf, Germany

4 Department of Physical Performance, Norwegian School of Sport Sciences, Oslo, Norway

©Third Faculty of Medicine, Charles University, Prague, Czech Republic

f Department of Nutrition, Institute for Basic Medical Sciences, University of Oslo, Oslo, Norway




The Muscle Pump:
Potential Mechanisms
and Applications for
Enhancing Hypertrophic
Adaptations oo wueso | womons

Brad J. Schoenfeld, MSc, CSCS, CSPS, NSCA-CPT' and Bret Contreras, MA?
'Department of Health Sciences, Program of Exercise Science, City University of New York, Lehman College, New

York, New York; and

*Department of Sport Performance, Auckland University of Technology, Auckland, New Zealand

Strength and Conditioning Journal | www.nsca-scj.com

Exercise-Induced Cell
Swelling

Osmosensors Detect a
Stretch on Cell Membrane

Cell Perceives Threat Its
Integrity

Initiation of Anabolic and
Anticatabolic Processes

NMuscle Protein Accretion

¥ Theoretical schematic for cellular
swelling mechanisms of
action on muscle hypertrophy.
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Eur J Appl Physiol -
DOI 10.1007/s00421-015-3243-4 CrossMark

ORIGINAL ARTICLE

Published online: 18 August 2015

Early resistance training-induced increases in muscle
cross-sectional area are concomitant with edema-induced muscle
swelling

Felipe Damas' « Stuart M. Phillips? - Manoel E. Lixandrio’ - Felipe C. Vechin' «
Cleiton A. Libardi® - Hamilton Roschel' - Valmor Tricoli' - Carlos Ugrinowitsch'

O aumento inicial na area de secc¢ao-
transversal induzido pelo treinamento esta
associado com o inchago muscular

10 homens jovens fisicamente ativos

Treinamento de 10 sem - 2 x sem:

3 x leg press 45° e 3 x extensao dos joelhos
bilateral

9-12RM =1 min e 30 s de intervalo

11



Fig. 1 Representative images from the vastus lateralis (VL) muscle used for cross-sectional area and ultrasound echo-intensity measurements
assessed at the first week (T1) and third week (T2) of the training period. VI vastus intermedius muscle

CSA-US..po (AU)

29/04/2016

12



29/04/2016

E os métodos de volume
ganharam campo?
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conditioning fundamentals

German Volume Training:

An Alternative Method of High
Volume-Load Training For
Stimulating Muscle Growth

Daniel Baker, PhD, CSCS

nsca’s performance traning journal ® www.nsca-lft.org * volume 8 Issue 1

13



29/04/2016

Exercise Sets x Reps Intensity

1a. Bench press 10x 10 Start at 60% 1RM
Rest20-30s

1b. Incline Dumbbell row 10x 10 20RM Rest 20-30 s

1c. Abdominal curl-up 10x 10 Bodyweight, take 3-s for
each rep Rest till 3-minute
mark and repeat complex.

1a. Pull-up Bodyweight Rest 20-30 s
1b. Dumbbell press 20RM Rest 20 -30 s

1c. Reverse curl-up Bodyweight, take 3-s for
each rep Rest till 3-minute
mark and repeat complex.

1a. Squat 10x 10 Start at 60% 1RM SQ
Rest20-30s

1b. Leg curl 10x 10 20RM

No abdominals. Rest till 3-minute mark and repeat complex.

FASCIAL STRETCH TRAINING - FST-7

Proposto por Hany Rambod, um dos melhores
treinadores de fisiculturismo do mundo

Ao realizar 7 séries de 8-12 repeticdes c/
intervalo de 30-45 s a fascia seria aumentada
“inflada” e abriria mais espaco para a fibras

musculares crescerem

14
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SARCOPLASMA STIMULATING TRAINING (SST)

Proposto por Patrick Tuor, aplicado em Dennis
el

Carga de 8 repeticOes c/ intervalo de 10 s
mesma carga até 1 repeticao

Remove-se 20% da carga até chegar a 1
repeticao e repete-se novamente

Pode-se chegar até 30 séries em 10 minutos,
treinamento de no maximo 30 minutos

Maximizing Hypertrophy:
Possible Contribution of
Stretching in the Interset
Rest Period

Nur Ikhwan Mohamad, MSc,"*® Kazunori Nosaka, PhD," and John Cronin, PhD'?

'School of Exercise, Biomedical and Health Sciences Edith Cowan University, Perth, Western Australia;
2Sport Performance Research Institute New Zealand, AUT University, Auckland, New Zealand; and
SFaculty of Sports Science & Coaching, Perak, Malaysia

VOLUME 33 | NUMBER 1 | FEBERUARY 2011
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Research in Sports Medicine: An
International Journal

LESEARCH IM Publication details, including instructions for authors and
SMORTS MEDICINE subscription information:
http://www.tandfonline.com/loi/gspm20

Am laternational Jewsnal

Acute Effects of Antagonist Static
Stretching in the Inter-Set Rest Period
on Repetition Performance and Muscle

Activation

Humberto Mirandab, Marianna de Freitas Maia®, Gabriel Andrade
Paz® & Pablo B Costa®

? Federal University of Rio de Janeiro, School of Physical Education
CrossMark and Sports, Rio de Janeiro, Brazil
b Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
Click for updates ¢ California State University - Fullerton, Exercise Physiology

Laboratory, Department of Kinesiology, Fullerton, USA
Published online: 29 Jan 2015.

To cite this article: Humberto Miranda, Marianna de Freitas Maia, Gabriel Andrade Paz & Pablo B
Costa (2015) Acute Effects of Antagonist Static Stretching in the Inter-Set Rest Period on Repetition
Performance and Muscle Activation, Research in Sports Medicine: An International Journal, 23:1,
37-50, DOI: 10.1080/15438627.2014.975812

METODOLOGIA

10 jovens treinados realizaram 40 s de
alongamento passivo do peitoral maior no
periodo de descanso entre as seéries.

O exercicio utilizado foi a remada sentada
na maquina com a pegada aberta, sendo
realizadas 3 séries até a falha na
intensidade referente a 10RM.

29/04/2016
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Latissimus Dorsi Biceps Brachii
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[ Passive Recovery Il Antagonist Stretehing
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RECOMENDACOES DO
TREINAMENTO ISOMETRICO
PARA HIPERTROFIA

Treinamento isométrico | Treinamento isométrico | Treinamento isométrico
baixa intensidade alta intensidade de intensidade maxima

Selecdo do Mono/Multi Mono/Multi Mono/Multi
exercicio articulares articulares articulares

Nivel de torque 30-50% da CIVM 70-80% da CIVM 100% da CIVM

Repetigcoes 1 10

2-6 por exercicio
Progressao de 2 para
4-6 p/ grupo
muscular

2-6 por exercicio
Séries Progressao de 2 para
4-6 p/ grupo muscular

1-3 por exercicio
Progressao de 1 para
3 p/ grupo muscular

Duragao por 40-60s, até a falha nas 15-20s, até a falha 3-5s
repeticdo 1-2 séries finais nas 1-2 séries finais

Descanso entre as

ot A 30-60s 30-60s 25-30s, 60s
séries e repeticdes

3-4 sessdes p/ grupo  3-4 sessdes p/ grupo 3 sessdes p/ grupo
muscular/semana muscular/semana muscular/semana

CIVM = contragao isométrica voluntaria maxima Wernborn et al., 2007
o

Frequiéncia

18



Isométrico baixa intensidade: interessante
para individuos que nao toleram altas forcas e
c/ restricdo de angulacdo de movimento
devido a dor e/ou lesao
y B

Isométrico alta intensidade: interessante para
individuos que nao toleram forcas proximas
do maximo

Isométrico de intensidade maxima: tomar
cuidado com respiragcao excessivamente
interrompida e elevacao na presséao arterial

Wernborn et al., 2007

B 7

E possivel ganhar
trelnando leve? Como?

29/04/2016
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ARTICLE

IBlood Flow Restricted Exercise and Skeletal
Muscle Health

Todd M. Manini’ and Brian C. Clark?

"Department of Aging and Geriatric Research, Institute on Aging, University of Florida, Gainesville, FL; &
and 2Departmemt of Biomedical Sciences, Institute for Neuromusculoskeletal Research, Ohio University, l

Athens, OH
AR

i 18-85, 2009
pul L N

EXERCICIO COM OCLUSAO DE FLUXO
E SAUDE DO MUSCULO ESQUELETICO

TCIass 1l & IV afferen

MUSCLE
HYPERTROPHY

29/04/2016
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Mean GH concentration (pg/L)

Percent Increase After Training
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B Pulse Wave Ank|e=Brachial
Nerve Conduction  Prothrombin Time Velocity Index

B Low |ntensity BFR Exercise

Change Following Training (% of Pre-Training
&

@ High Intensity Exercise

=15

Clin Physiol Funct Imaging (2013) doi: 10.1111/cpf12117

Effect of very low-intensity resistance training with slow
movement on muscle size and strength in healthy older
adults

Yuya Watanabe®, Haruhiko Madarame®, Riki Ogasawara®, Koichi Nakazato® and Naokata Ishii*

!Depurmaent of Life Sciences, Graduate School of Arts and Sciences, The University of Tokyo, Tokyo, EL)eJ'merau of Human and Engineered Environmental
Studies, Graduate School of Frontier Sciences, The University of Takyo, Chiba, and *Graduate School of Health and Sport Science, Nippon Sport Science

University, Tal\'yn, Japan

Efeitos do treinamento de forca de
intensidade muito baixa com o
movimento lento sobre o tamanho
muscular e forca em idosos saudaveis

23



Table a Physical characteristics of the pardcipants.

LST (nm = g9:F men COMN (nm = 97 men
and =z women) and z women)

Apge (years) 6€2-0 &= 4-7 6P-9 &+ 5-1

Height 158-4 &% 10-2 159-8 %+ 10-9
(crm)

Body mass 60-8 %= 13- 58-3 %= 13
(k)

L5T, low-intensity (30% 1RM) resistance waining with slow move
ment and tonic force generation; COMN, low-imtensity (30% 1RNM)
resistance training with normal speed.

3 x 8 repeticdes a 30% de 1RM ajustado a cada 4

semanas — 2 x semana durante 12 semanas

Lento 3sconc.e3sexc.+1sisom.

Convencional 1 s cada

Muscle activation level (% MVC)

29/04/2016
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Muscle activation level (% MVC)
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Figure 2 Blood lactate concentrations measured at rest, immediately
after exercise (0 min), and 2 and 5 min after exercise. o, CON; m,
LST. *, P<0-05, versus at rest; T, P<0-05, LST versus CON.
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Table = Sysvolic  blood pressure measured ar rest and during

exercise._

LST (mr = o) COMN

AL rest During exercise ALt rest During exercise

131-1 == 13-5 171-9 = 31-8% 128-4 == 12-0 165-0 == 17-1%

Blood presswures are expressed in millimemes of mercury. LST, Llow-
intensity (30% 1RAM) resistance wraining with slow mowverment and
ronic force generation; CONM, low-intensity (30% 1RM) resistance
raining with normal speed.

FP<0-05 wversus at rest.

Figure 3 Typical magnetic resonance images showing mransverse sec-
tions of the thigh raken before (a) and after (b) ILST imtervention for
12 weeks,_

Cross-sectional area (cm?)

Pre Post Pre Post
LST COMN

Figure g Cross-sectional area (CSA) of the quadriceps muscle mea-
sured before and after IST and CON interventons for 12 weeks. Each
participant’s value was presented by thin line, while mean value was
presented by bold line. LST, low -intensity (30% IRM) resistance train-
ing with slow movement and tonic force generation; CON, low -inten-
sity (30% IRM) resistance training with normal speed. ®, P<0-05,
VEersus [JruinLurvunLi(Jn_ ¥, P<<0-05, IST wversus COMN.

29/04/2016
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Post Pre Posit
LST O
Figure & [ : Isometric strength measured before and afier the inver
vention. (b): sokinetic strength ar 90° s ° sured before and afrer
the intervention. : Isokinetic strength at 18 s " measured before
amnd afrer the invervention. Each partcipant’s value was presented by
thin e, wih mean valie wwas presented by bold line. I.ST, Loaw
intensity {30 1 RM) resistance training with slow movernment and
ronic force generation;: CON., low -inrensity ( 30% 1RM) resistance
training with normal speed. *, P<0-05 wversuspreinterverntion.

/_,/-"'

,ﬁ

— —

-

T T T T T T T T 1

week 0 week 4 week B waek 12 week 0 week 4 week B week 12
LST COM

Figure 5 One repetition maximum at 0, 4, 8 and 12 weeks of the
intervention. Each participant’s value was presented by thin line, while
mean value was presented by bold line. IST, low-intensity ({30%

1BM) resistance training with slow movement and tonic force gene
tdon; CON, low-intensity (30% 1RM) resistance training with normal
speed. *, P<0-05 versus week 0; ¥, P<0:-05 versus week 4; §, P<0-05

YECSUWSs Wie L‘.l'L 8.
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J Physial 590.2 (2012) pp 351-362

Muscle time under tension during resistance exercise
stimulates differential muscle protein sub-fractional
synthetic responses in men

Nicholas A. Burd!, Richard J. Andrews!, Daniel W.D. West!, Jonathan P. Little!, Andrew J.R. Cochran',
Amy J. Hector!, Joshua G.A. Cashaback?, Martin J. Gibala', James R. Potvin?, Steven K. Baker®
and Stuart M. Phillips'

! Exercise Metabolism Research Group, *Occupational Biomechanics Lab v Department of Kinesiology, and *Michael G. DeGroote School of
Medicine, Department of Neurology, McMaster University, Hamilton, Ontario, Canada

O tempo de tensao durante o treinamento

de forca estimula a sintese proteica de
diferentes sub-fracdoes em homens

8 sujeitos jovens treinados em forca

Cadeira extensora unilateral

3 x até a falha com 30% de 1RM

Lento 6 s conc. e 6 s exc.

Convencional 1 s cada

29/04/2016
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a0 50 80
Completion of Set (%)

[ 1 First Repetition EE Last Repeti

a0

T SLOWW

igure 2. Percentage increase in vastus lateralis activation
during the concentric phase of resistance exercise (A) and the
hange in mean povwer frequency (WMPF) during the isometric
phase of resistance exercise from the first repetition to the
ast repetition (8)

umbers in parentheses followwing SLOWW indicate set number. Lowvwer
ase letter indicates significantly different from CTL for sets 1—3: a.
SLOWWCT ) b, SLOWW2), <. SLOWWE), P = 0.05. *Significantly different
rom O%% set completion., 2 = O.05. fSignificantly different frorm <TL
at that time point, 2 = 0.05.

th

O.O0=

0.06
oO.O04a9

0.02-

Sarcoplasmic FSR

oO.00o0

Figure 2. Myofibrillar (A)., mitochondrial (8). and sarcoplasmic
(C) protein fractional synthetic rates (FSR) during protocols
Note different s on tween graphs. Rates are from
rest 1 fasted and after r anc @xe se with ow (SLOVV) or
external work match control (CTL) muscle time under tension. Values
are means == S_E.M. *Significantly different from fasting., 2 — O.C
TSignificantly different from CTL at that same time point. 2
tSignificantly different from the O—6 h response in the same

on, P — 0.05

29



THE EFFECTS OF COMBINING ELASTIC
AND FREE WEIGHT RESISTANCE ON STRENGTH
AND POWER IN ATHLETES

Corey E. ANDERSON, GARY A. SFORZO, AND JOHN A. SIGG
Exercise and Sport Sciences, Ithaca College, lthaca, New York

VOLUME 22 | NUMBER 2 | MARCH 2008 |

EFEITOS DO TREINAMENTO COMBINADO COM
PESOS E ELASTICOS SOBRE A FORCAE A

POTENCIA EM ATLETAS

Figure 2. The back squat rack set up with elastic resistance in place.
Carabineers are used to attach the elastic band to d-rings fixed to the rack
at the bottom and the bar at the top.

Figure 1. The bench press set up with elastic resistance in place.
Carabineers are used to attach the elastic band to d-rings fixed to the rack
at the bottom and the bar at the top.

29/04/2016
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Sujeitos treinados em forca

Resisténcia elastica utilizada no supino e no
agachamento (20% da carga reduzido)

Foram realizados exercicios basicos do corpo todo
3 X semana
3-6 x 2-10 reps ondulatério a 72-98% de 1RM
7 semanas

120 F # N
iCD,
100
80 —
0
b 4
60 —
40—
20 . . ‘
PRE POST PRE POST
Control Experimental
Figure 3. Bench press 1 repetition maximum before and after training. Mean = 8D for each group with significant diferences (P < 0.05) denoted by
(2) interaction, (o) time within group, and (c) between groups post training.
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PRE POST PRE POST
Control Experimental

Figure 4. Back squat 1 repetifion maximum before and after training. Mean + SDfor each group with significant differences (P 0.05) denoted by (a) interaction,
(b} time within group, and (c) between groups post training.

a
2000 b be /
1800
1600
0
b+
3
1400
1200
1000 . . -
PRE POST PRE POST
Control Experimental

Figure 5. Average power before and after training. Mean + SD for each group with significant differences (P < 0.05) denoted by (a) interaction, (b) time within
aroup, and (c) between groups post training.
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Control Experimental

Figure 6. Peak power before and after training. Mean + SD for each group with significant differences (P < 0.05) denoted (o) tme within group.

INFLUENCE OF VARIABLE RESISTANCE LOADING ON
SUBSEQUENT FREE WEIGHT MAXIMAL BACK SQUAT
PERFORMANCE

Minas A. MINA,! ANTHONY J. BLAZEVICH,? GIANNIS GIAKAS,® AND ANTHONY D. Kay*

'School of Sport, Exercise and Human Performance, Unrversity of Derby, Buxton, United Kingdom; “Centre for Exercise and
Sports Science Research, School of Exercise and Health Sciences, Edith Cowan Unrversity, Joondalup, Western Australia;
3Depaﬂmmt of Physical Education and Sport Science, University of Thessaly, Greece; and 4Spon‘, Exercise and Life Sciences,
The Unsversity of Northampton, Northampton, United Kingdom

 Strength Cond Res 28(10): 2988- 9995 9014

Influéncia da resisténcia variavel sobre a
performance de forca maxima no
agachamento livre

29/04/2016
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Knee Flexion Angle (%)

100 4

95 4

o0 4

85 -

Aquecimento com 3

reps a 85% de 1RM

com e sem eléastico
(35% da carga)

5 min de descanso
sentado e 1RM

Sujeitos agachavam
a mais de 3 anos

Condition

29/04/2016
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Condition

E 0 método de repeticbes pausadas
para avancados? Quais sao os efeitos?
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Available online at www.sciencedirect.com
Journal of
SciVerse ScienceDirect Science and
Medicine in
Sport
Journal of Science and Medicine in Sport 15 (2012) 153-158 e
www.elsevier.com/locate/jsams

Original research
Acute neuromuscular and fatigue responses to the rest-pause method

Paul W.M. Marshall®*, Daniel A. Robbins®, Anthony W. Wrightson?, Jason C. Siegler®

Resposta neuromuscular aguda e de
fadiga ao método de repeticOes pausadas

14 individuos
jovens treinados
em forca - ~5 anos

SessoOes agudas:
A) 20reps -5x 4 reps a 80% de 1RM ¢/ 3 min intervalo

B) 20reps — 5 x 4 reps a 80% de 1RM c/ 20 s intervalo

Método repeticdo pausada reps até falha c/ 20 s intervalo

29/04/2016
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Table 1
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Maximal isometric force output (N) and squa rate of force development (RFD) (Ns~') measured before (PRE), immediately post (IP), and 5-min post (5P)

each exercise protocol (n=14). Data are mean & SE.

Protocol A

Protocol B

Rest-pause method

Maximal isometric force output (N)
PRE 1203.5 + 99.8
[P 11056 + 046"
5p 1219.9 + 89.3
Maximal squat RFD (Ns ™)
PRE 42043 £ 5846

[P 40572 & 5044°

bl 46676 + 5838

11446 £ 846
10544 £ 809°
1146.6 £ 994

S1T+£7239

3668.2 £ 5319°

42603 £ 7939

1198 £ 75.2
1005.3 + 64.4°
1169.1 £ 81.6

4562 £ 5715
40382 £ 6763
44049 £ 7135

* p<0.05 as compared to PRE

O método de repeticdes pausadas ﬁEMG

Nao foi mais fadigante versus sem falha

Pode ser eficiente para individuos treinados

Change in muscle activity (%)

1
b
(=]

Change in muscle activity (%)

Biceps femoris

b

=== Resi-Fausc
=& Protocod B
== "rotocol A

/’/\%

mq:n- __.uu-—u.-—nm?n

1T
Repetitions

Rectus femoris

Repetitions

—a= Protocel B
— == Proviacal &
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Gluteus maximus , Erector spinae

L - ]
(=~ ~1

= Rest-Paie
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'
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== [est-Fruse ) : ’_._+\ " == Rest-Pause
-c/-‘[_ - | = Protmesl B

=== Protocol B
== Protecul A == Pratoenl A
|

—
1o [ 3 o T ] Migth 17 M
; —

Change in muscle activity (%)
Change in muscle activity (%)

Repetitions Repetitions

Sports Med

DOT 10.1007/540279-015-0320-0 Publfshed 01’1“[18: 06 March 2015

REVIEW ARTICLE

A Review of Resistance Training-Induced Changes
in Skeletal Muscle Protein Synthesis and Their Contribution
to Hypertrophy

Felipe Damas - Stuart Phillips - Felipe Cassaro Vechin -
Carlos Ugrinowitsch
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Modulatores modificaveis Conceitos da responsividade ao

« Carboidratos trelnar_nen_to
*  Drogas antiinflamatérias Modelo multivariado com
* Ingestdo de ferro interagdo entre os determinantes

v

Estimulo de treinamento

Carga de
treinamento Perturbagdo da ~N "
homeostase celular InteragGes
multiplas
I —— 9
Padrdes
influenciadores

Efeito do
treinamento
= * Desempenho

Responsividade ao « satde

treinamento
Herancga

genética

Disposi¢ao e habilidade
para adaptagao

7 ¢

Modulatores inerentes

Valor inicial da
respectiva
variavel |dade Hecksteden et al. 2015. Individual response to

+ Epigenética exercise training — a statistical perspective

Articles in PresS. J Appl Physiol (February 5, 2015). doi:10.1152applphysiol.00714.2014
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TAMDA]
JAMDA

3 1 -
journal ho mepage: www.jamda.com .

There Are No Nonresponders to Resistance-Type Exercise Training
in Older Men and Women

Tyler A. Churchward-Venne PhD ™", Michael Tieland PhD ™, Lex B. Verdijk PhD ™",
Marika Leenders MSc ™", Marlou L Dirks MSc®, Lisette CP.CG.M. de Groot PhD ™,
Luc J.C van Loon PhD*"*

Leivi P
1 4

e
T
il s e

Orignal Study

JAMDA xxx (2015) 1-12

Nao ha nao-responsivos no treinamento
de forca em homens e mulheres idosas

Table 1
Participants’ Characteristics

Group Age,y Height, m Body Body Mass
Weight, kg Index

12-wk analysis
All(n=110) 72606 1.70+£001 781=x1.1 271+ 04
Men (n = 66) 72609 174001 829+14 2712+ 04
Women(n=44) 726+09 162+£001 710+18 269+ 07
24-wk analysis
All (n = 85) 72808 169+£001 77.7+15 2712+ 04
Men (n = 41) 73012 176001 848=+1.7 274+ 05
Women(n=44) 726+09 162+001 710+18 269+ 07

Data represent means + SEM.

29/04/2016
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TREINAMENTO

% 2-3 vezes por semana de 12-24 semanas
% 4 séries no leg press 459 e extensora

% 4 semanas: 60-75% - 10-15 para 8-10 repeticdes
e depois da semana 5: 8 repeticdes a 75-80% de
1RM — sempre reajustado.

< 1 min entre as séries e 3 min entre 0s exercicios

B 0-24 weehks B
e i}
I — | 5
= Tie
= A

—_.I'J o
—F ————

—

—

s

—=

23

5‘:-‘ :

— E

= B

=5 3

= =

== I

=

E

g T

]

e
A _
e — —
pim— y =
- -2 [1] 2 “4 (=1 & 10 —5"] -25 L] 25 SIEI ]'-5 100 125 150
Datta leg press 1-RM (kg)

D lta lean Body mass (ka)

29/04/2016
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0-12 weeks 0-24 weeks

-5000 2500 [ 2500 5000 -5000 2500 o 2500 5000
Delta Type Il Fiber CSA (nm?2) Delta Type Il Fiber CSA (um?)

fig 3. Histograms of the absolute changes in type Il muscle fiber s-sectional area (pm?) for each individual after 12 (A) and 24 (B) we tance-type exercise training in

Iderly men and women. Numbers next to the bars represent the individual participants and match with the same participant number Furee 16

Journal of Strength and Conditioning Research, 2004, 18(4), 730-737
© 2004 National Strength & Conditioning Association

MUSCULAR ADAPTATIONS TO COMBINATIONS OF
HiGH- AND LOW-INTENSITY RESISTANCE EXERCISES

KazusHIGE GOTO,! MASANARI NAGASAWA,? OSAMU YANAGISAWA,® ToMOHIRO KIZUKA,!
NAOKATA IsHil,* AND KAORU TAKAMATSU!

Unstitute of Health and Sport Sciences, University of Tsukuba, Tsukuba, Ibaraki, Japan; 2Shimizu Corporation,
Minato, Tokyo, Japan; *Japan Institute of Sports Sciences, Kita, Tokyo, Japan, *Department of Life Seiences,
Graduate School of Arts and Sciences, University of Tokyo, Komaba, Tokyo, Japan.
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TABLE 1. Workout style in each group.*

Phase Hypertrophy phase (0-6 wk) Strength phase (7-10 wk)
Regimen Hypertrophy type (HC/HS groups) Combi type (HC group)
Strength type (HS group)
Exercise Leg press/leg extension Leg press/leg extension
Frequency 2 d/wk 2 diwk
*HC = hypertrophy/combi; HS = hypertrophy/strength.
measurement
measurement measurement l
l l HC group
(Combi-tvpe)
All subjects
(H-type)
: H HS group
: : (S-type)
0wk 2wk 6 wk 10 wk
Hypertrophy-phase Strength-phase

FiGure 1. Experimental design showing periodization of
resistance training and timing of measurements.

30-s
fe— 3-min
g{[:t:;;r)ophr-tﬂﬂe 80| [60] rae—{70] [30] Ee—l60] [50] (@0
2 3 4 8 9

i
(=]
~d

3-min_ o -
Strongihi-type 190 fe—alo0 le—{ 00 le— 90 }e—]50
(S-type) i > 3 4 3
A0-5
3emin —p] |-|—
Cnmbi-type @ o G} p—| O} B Of) ‘“ﬁ [30]
| 2 3 4 5 6
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(?) HC group
T I [_] HS group

|
| e

Hypertrophy-phase Strength-phase

FIGURE 4. Percentage changes in muscle cross-sectional area
(CSA) of the thigh after hypertrophy (0—6 weeks) and strength
phases (7-10 weeks). Values are mean = SEM. * = significant
change from pretraining value (p < 0.05).

Change in CSA

=

(ng/ml)
500

400 -~

300 - |

200
100 -

V77

S-type Combi-type H-type

FIGURE 3. Area under the curves (AUCs) in the time course
of growth hormone (GH) concentration after 3 types of training
regimen. Values are mean + SEM. ¥ = significant difference
between regimens (p << 0.05).

AUC:s of GH concentration

=]
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HC group

[ ] HS group
(%) % #
r ;

)
Ty
% :
_

Hypertrophy-phase Strength-phase

Y
<

W
=]

Change in 1 RM
s 8
N
\\ﬁ%
N

0

FIGURE 6. Percentage changes in one repetition maximum
(1RM) of leg press after hypertrophy (0—6 weeks) and strength
phases (7-10 weeks). Symbols denote significant differences (p
< 0.05) from pretraining (*) and midtraining (7), and between
groups (#). Values are mean + SEM.

@ 74 HC group #
5(%) [] HS group ]
= 407 % 40
— £ S T T
S 201 204 .
s Z 7
£ 10] 10-
6 0 fé 0 ﬁ
-10 - I
Hypertrophy-phase Strength-phase

FIGURE 9. Percentage changes in work volume in knee
extension exercise with the load corresponding to 30% of
maximal isometric strength after hypertrophy (0—6 weeks) and
strength phases (7—10 weeks). Symbols denote significant
differences (p << 0.05) from pretraining (¥*) and midtraining (),
and between groups (#). Values are mean = SEM.
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European Journal of Sport Science

Publication details, including instructions for authors and subscription information:
http: //www.tandfonline.com/loi/tejs20

Muscular adaptations in low- versus high-load

resistance training: A meta-analysis

Brad J. Schoenfeld®, Jacob M. Wilsonh, Ryan P. Lower).'b & James W. Krieger®

2 Department of Health Sciences, CUNY Lehman College, Bronx, NY, USA

b Department of Health Sciences and Human Performance, University of Tampa, Tampa, FL,
USA

¢ Weightology LLC, Redmond, WA, USA
Published online: 20 Dec 2014.

European Fournal of Sport Science, 2014
http://dx.doi.org/10.1080/17461391.2014.989922

Impact of Load on Strength by Study

Anderson and Kearney (1982)

Campos et al. (2002)

Mitchell et al. (2012)

Ogasawara et al. (2013)

Popov et al. (2006)

Stone and Coulter (1994)

Tanimoto and Ishii (2008)

Tanimoto et al. (2008)

Van Roie et al. (2013)

Overall

T T T T T T T | B p— (5 2 R E—
-4 35§ -3 =26 -2 <16 -1 05 0 05 1 15 2 25
Favors low loads <--- Effectsize ----> Favors high loads

46



29/04/2016

Impact of Load on Hypertrophy by Study

Campos et al.(2002) 4
Mitchell et al. (2012)
Ogasawara et al. (2013)1

Popov et al. (2006)

Schuenke et al. (2012) 4

Tanimoto and Ishii (2008) 4

Tanimoto et al. (2008) 4

Van Roie et al. (2013) 4

Overall

T
1 15 2

Favors high loads

=25 -2 =15 -1
Favors low loads <

Ondulatorio (avancado)

Repeticdes Peso

8 15, 6, 15,6, | Proximo
15, 6, 15, 6 as RMs

Exercicio Séries
Peck deck

Intervalos entre as séries: 2 minutos.

Prox.de 6RM  Prox.de 6RM ~ Prox.de6RM  Prox. de 6RM

Prox. de 15RM i
Prox. de 15SRM 10X de 15SRM  prox. de 15RM
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SERIE FRACIONADA SEM FALHA
CONCENTRICA?

RESTRICAO ALIMENTAR NO
FISICULTURISMO

RECUPERACAO HORMONAL

PERIODIZACAO

Eur J Appl Physiol qd &
DOI 10.1007/s00421-015-3216-7 CrossMark

ORIGINAL ARTICLE

Acute response to cluster sets in trained and untrained men

Jonathan M. Oliver' - Andreas Kreutzer' - Shane Jenke' - Melody D. Phillips' «
Joel B. Mitchell' - Margaret T. Jones®

TREINO COM SERIE FRACIONADO

SEM FALHA CONCENTRICA?
QUAIS SAO OS EFEITOS?
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Untrained (n = 11) Resistance tramned (n = 12)

Age (years) 25+ 25+1 0.0
Height (cm) 1799+ 20 179.1+£22 0.1
Body mass (kg) 833£35 84.6£2.1 0.1
Body fat (%) 276+22 158 +1.3% 0.6
Lean mass (kg) 56616 67.1+ 1.6% 20
Bone mineral content (kg) 31+04 36+03* 04
|RM back squat (kg) 86.8 +5.1 146.9 +4.9% 35
IRM back squat:body mass LOT £ 0.08 L75 £ 0.07% 3.0

A Experimental Experimental
Trial (CLU or Trial (CLU or
TRD) TRD)

Screening,
DXA,
Familiarization

1RM
Determination

Experimental Experimental
Trial (CLU or Trial (CLU or
TRD) TRD)

Traditional (TRD)
| reps | rep2 | mep3 | mepa | meps | reps | mep7 | reps | reps [repio | [ 1zns>

Cluster (CLU)
I Repl | Rep2 | Rep3 I Rep 4 I Rep 5 I | Rep 6 | Rep7 I Rep 8 I Rep 9 IReplOl I SDS> X4

c

|Warmup | I Set1 I I Set2 || Set3 | | Setd || S Min I I 10 Min || 15Min | [ somin |

ﬁ p 4p 4p ) 40 4N 4r 47

4 séries de 10 reps no agachamento—- 70% de 1RM
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TREINAMENTO ATE A FADIGA

1.6 O Failure

u ot Failure

Strength Effect
Size

Volume (Sets)

- .
Differential eﬁects of qtlength trammg leading to failure versus not to tallule

on hormonal responses, strength, and muscle power gains '

Mikel Izquierdo.! Javier Ibafiez,' Juan José Gonzalez-Badillo.” Keijo Hikkinen,*
Nicholas A. Ratamess,* William J. Kraemer,® Duncan N, French,® Jesus Eslava,!
Aritz Altadill,' Xabier Asiain,' and Esteban M. Gorostiaga!

'Studies. Research and Sport Medicine Center, Government of Navarra and *Olympic Center of Sport Studies,
Spanish Olympic Committee, Madrid, Spain; *Department of Biology of Physical Activity, University of
Jyviiskyld, Jyviskyld, Finland, *Department of Health and Exercise Science, The College of New Jersey,
Ewing, New Jersey; *Department of Kinesiology, Human Performance Laboratory, University of Connecticut,
Storrs, Connecticut; and ®Institute of Spert, Northumbria [’ﬂﬁ\‘c ersity, Newcastle, United Kingdom

J Appl Physiol 100: 1647 IIISSI.‘:l "‘{H]Er

DIFERENTES EFEITOS DO TF ATE A
FALHA VERSUS SEM FALHA SOBRE

AS RESPOSTAS HORMONAIS, FORCA
= POTENCIA
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TREINAMENTO

2 vezes por semana de 16 semanas

Grupo falha: 3 x 10RM no supino e 80% de 10RM no
agachamento, depois 6RM, nas ultimas semanas o0s

dois grupos - 2-4 reps 85-90% de 1RM.

Grupo sem falha: 6 séries de 5 repeticOes com carga
similar e 6 séeries de 3 repeticdes

2 min entre as séries e 0S exercicios

>
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S0
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Bench press 1RM (Kg)
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o
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Eur J Appl Physiol (2013) 113:2133-2142
DOI 10.1007/s00421-013-2642-7

ORIGINAL ARTICLE

Effect of range of motion in heavy load squatting on muscle
and tendon adaptations

K. Bloomquist + H. Langberg + S. Karlsen -
S. Madsgaard - M. Boesen * T. Raastad

EFEITO DA AMPLITUDE DE MOVIMENTO NO
AGACHAMENTO PESADO SOBRE AS
ADAPTACOES MUSCULARES E TENDINEAS
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Fig. 1 Illustration of the deepest position in the SS ({gf7f) and DS

exercise (righr). The external moment arms indicated

are estimated

from an average subject with regard to lifting technigue and height
(180 cm). The ground reaction forces represent a body mass of 80 kg
and an external load of 200 kg in the SS. and 100 kg in the DS

Table 1 Pretest characteristics of subjects in the SS group and in the
DS group (mean £ SD)

Shallow squat
group (n = 9)

Deep squat
group (n = 8)

Age (years) 23+£3

Weight (kg) 80 + 15

Height (cm) 178 £ 6

Peak torque (Nm) 241 + 66
(1sometric at 105%)

Jump height (cm) 3390+ 36
(squat jump)

Muscle CSA (cm?) (front thigh) 05.6 + 14.1

Tendon CSA (mm°) (middle part) 162+ 9

25+ 6
79+ 6
181 £ 5
242 + 29

328 £33

952+ 173
166 + 12

29/04/2016
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Table 2 Periodization and progression of strength training

Week Monday Wednesday Friday

Familiarization Familiarization Familiarization
Pretesting Pretesting Pretesting
= 10 RM RM
10 RM RM
10 RM RM
10 RM RM
10 RM RM
10 RM RM
6 RM RM
6 RM RM
6 RM RM
6 RM 10 (submax) RM
13 6 RM 8 (submax) RM
14 » 6 RM = 10 (submax) 5 < 3 RM

15 Posttesting Posttesting Posttesting

W
W
Ln

» 8 (submax)® 4 =
10 (submax)
8 (submax)

10 (submax)

W
W
Ln

W
W
Lh

W
W
Ln

W
W
Ln

8 (submax)
10 (submax)
8 (submax)
10 (submax)

A BB ALK

XX X X X X X X X X

1l

W
W

93]
93]
Lh
W Lh

[#%]
14
Lh
1

12

1
2
Ln
]

8 (submax)

W
W
78]

O O O O O O S S
Ln

KX X X X X X X X X

1
2
Ln

4
Y]
"

* Eight reps with a 12—-13 RM load

Shallow group | Deep group | Shallow group | Deep group

Deep squat Shallow squat

Fig. 2 One repetition maximum (1 RM) in the DS and SS exercise
measured pre and post intervention. Asferisk significant change from
pretest, hash significant difference between groups from pre to
postiest
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[ 40°
75°
10 % Il 105°

12 %

8 %

6 %

4 %

2 %

0 %

-2 %

% change in knee extension torque

-4 %Y

6%~ Shallow group Deep group

Fig. 3 Change in isometric knee-extension peak torque measured at
knee angles of 40°, 75 and 105% (0% is full extension). Asrerisk

significant change from pretest, hash significant difference between
groups from pre to posttest

Shallow group Deep group

Fig. 5 Leg lean body mass (LBM) pre and post intervention. Asterisk
significant change from pretest

29/04/2016
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1 Shallow group

10.0 %% Front of thigh
Il Decp group
o 8.0 %
@
oo 6.0 9o
=35
% = 4.0 % o
B 5 209
wo -
w S
8 0.0 %
« -2.0 %
4.0 2%
£ ] 8 rd [S]
5.0 2% - Back of thigh [ Shallow group
4.0 @6 Il Deep group
o
@ 3.0 %%
oo LY
=T Y0
S £ 1.0%
o = 009
w2 o
R adeh TTOLT
=
= 2.0 2% o
L
-32.0 2% o
40% - g 8 7 & s 4
Fig. 4 Change in front thigh muscle CSA (upper panef) and baclk

thigh (lower parnel). Asrerisk significant change from pretest (Sec-
tion 9 was the most proximal), fash significant difference between

croups from pre to posttest

Table 3 Muscle architecture before and after training in the SS and DS group

Shallow squat group Deep squat group

Pre Post Pre Post
Muscle thickness (cm) 247 £ 0.37 254 £0.33 251 £ 026 2,60 £ 0.32
Fasicle angle (°) 18.5 + 3.0 226 £3.7* 18.6 £ 238 21.7 £ 2.0*

Pre and post values given as mean + SD
#P<0.05

O Shallow group
m Deep group

*

-
[v)]

Change in jump height (%)

Squat J CchMJ

g. 6 Change in jump height in SJ and CMI. Asrerisk s
change from pretest, fash significant difference between groups from
pre to posttest
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Eur J Appl Physiol (2013) 113:2691-2703
DOI 10.1007/500421-013-2700-1

ORIGINAL ARTICLE
Inhomogeneous architectural changes of the quadriceps femoris

induced by resistance training

Ryoichi Ema + Taku Wakahara - Naokazu Miyamoto
Hiroaki Kanehisa + Yasuo Kawakami

Mudancas nao homogéneas na

arquitetura do quadriceps induzidas
pelatreinamento de forca

11 Jovens fisicamente ativos

10 controles

TREINAMENTO DE 3 MESES:
Extensao dos joelhos (2 s conc. e 2 s na exc.)
3 X semana
5x 8reps a80% de 1RM

1,5 min intervalo entre as séries

1RM ajustada a cada 2 semanas
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Pennation angle
40 9

30 F %

20

Relative change (%)
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Eur J Appl Physiol (2012) 112:1569-1576
DOT 10.1007/s00421-011-2121-y

ORIGINAL ARTICLE

Association between regional differences in muscle activation
in one session of resistance exercise and in muscle hypertrophy
after resistance training

Taku Wakahara - Naokazu Miyamoto - Norihide Sugisaki -

Koichiro Murata - Hiroaki Kanehisa - Yasuo Kawakami -
Tetsuo Fukunaga - Toshimasa Yanai

Associacao entre diferencas na ativacao
muscular regional em uma sessao de TF e
a hipertrofia apos o treinamento

12 Jovens fisicamente ativos

TREINAMENTO DE 3 MESES:
Extensao dos cotovelos com halteres
3 X semana
5x 8reps a 80% de 1RM
1,5 min intervalo entre as séries

1RM ajustada a cada 2 semanas
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N E 44— Dumbbell

P

N — o

Fig. 1 Schematic illustrations of the “lying triceps extension™ exer-
cise. The subjects concentrically extend. and then eccentrically flexed
the elbow with a dumbbell in the hand

Before the resistance exercise
Distal Middle Proximal

After the resistance exercise
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Before the resistance training
Distal Proximal

4)

Do
10)24)

4
(4) Es; (4) (4) (4) (4) ()

80F

60 F

40

20F

%activated area (%)

O » » » »
0] 4 12 16 20 24 28

Distal Proximal
Distance from the elbow joint (cm)

Fig. 4 The %activated area of the triceps brachii muscle along its
length induced by one session of the resistance exercise. The number
in parentheses indicates the position (distance from the elbow joint),
where a significant difference was found
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Training group
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Distance from the elboww joint (crm)

Figz. ¢ Distribution of the CSA (cross-sectional area) of the triceps
brachii muscle in the training (upper panel) and control (lower parnel)
oroups. Asrerisk denotes a significant difference between before anmd
after the trainin

Nonuniform Muscle Hypertrophy: Its Relation
to Muscle Activation in Training Session

TAKU WAKAHARA™, ATSUKI FUKUTANP?, YASUO KAWAKAMI', and TOSHIMASA YANAL

"Faculty of Sport Sciences, Waseda University, Tokorozawa, Saitama, JAPAN; *Faculty of Health and Sports Science,
Doshisha University, Kyotanabe, Kyoto, JAPAN; *Graduate School of Sport Sciences, Waseda University, Saitama, JAPAN;
*Faculty of Sport and Health Science, Ritsumeikan University, Shiga, JAPAN; and *Japan Society for the Promotion of
Science, Tokyo, JAPAN

Med. Sci. Sporis Exerc., Vol. 45, No. 11, pp. 2158-2165, 2013.

Hipertrofia muscular nao uniforme:

Relacao com a ativacao muscular na
sessao de treino

29/04/2016
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12 Jovens fisicamente ativos

TREINAMENTO DE 3 MESES:
Extenséo dos cotovelos com halteres
3 X semana
5x 8 reps a80% de 1RM

1,5 min intervalo entre as séries

1RM ajustada a cada 2 semanas

Dumbbell

N oo oo

e /—do

Dynamometer head

FIGURE 1—A, Schematic illustrations of the resistance exercise used
in the present study. The exercise was similar to a “dumbbell press”
exercise. The subjects lifted a dumbbell vertically (from the left to the
right illustration), and then lowered it (from the right to the left illus-
tration). B. A schematic illustration of strength testing.
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posso interromper o TF sem prejuizo

sobre a massa muscular e a forca

Eur J Appl Physiol
DOI 10.1007/s00421-012-2511-9

ORIGINAL ARTICLE

Comparison of muscle hypertrophy following 6-month
of continuous and periodic strength training

Riki Ogasawara - Tomohiro Yasuda -
Naokata Ishii - Takashi Abe

4 T W
EurJ Appl Physiol. 2013 Apr;113(4):975-85.
(7% e "o

Comparacao da hipertrofia muscular apos
6 meses de TF continuo versus periédico
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14 HOMENS JOVENS DESTREINADOS

TREINAMENTO DE FORCA

3 X semana supino
3 x 10 reps a 75% de 1RM (reaferida a cada 3

semanas) c/ 2-3 minutos de intervalo

Continuo: 24 semanas

Periddico: 6 semanas treino + dois ciclos de
3 semanas de destreino / 6 retreino
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E o treinamento excéntrico para
avancados? Melhor ou igual?
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Muscular Performance after Concentric and
Eccentric Exercise in Trained Men

HARALD VIKNE'Z, PER E. REFSNES®, MERETE EKMARK?, JON INGULF MEDB®®, VIDAR GUNDERSEN?,
and KRISTIAN GUNDERSEN?
l’;’\f‘f}{1\‘[‘_£{i{[f! School of Sport Sciences, Oslo, NORWAY ; D epartment of Molecular Biosciences, University of Oslo,

NORWAY ; *Norwegian Olympic Sports Centre, Oslo, NORWAY ; *National Institute of Occupational Health, Oslo,
NORWAY ; and * Department of Anatomy and the CMBN, University of Oslo, NORWAY

Med. Sci. Sports Exerc., Vol. 38, No. 10, pp. 17T70-1781, 2006.

Desempenho muscular apds treinamento
concéntrico e excéntrico em homens treinados

TABLE 2. The training program for the concentric exercise and eccentric
EXErCiSE Qroups.

Training Session Each Week

Week 1 2 d Reps per week
1 3 =« BRM 3 =« 8 medium 3 =« 8RM 72
2 3 = 8 medium 4« BRM a1
3 4 »« BRM 3 =« 8 medium 4 « BRM g4
4 3 « 8 medium 4« BRM a1
5 4 »« 6RM 3 =« & medium 4 »« GRM 66
i 3 « 6 medium 4« GRM 42
7 4 »« 6RM 4 6 medium 4 »« GRM 72
8 4 » 6 medium 4 « GRM 48
] 5 = 4AM 4 4 medium 5 = 4RM 56
10 4 » 4 medium 5« 4RM 36
11 5 « 4RM 4 4 medium 5 = 4RM 56
12 4 » 4 medium 5« 4RM 36

The training within each session is given as the number of sets times the number of
repetitions in each set. The designated intensity of each training session is termed
RM imaximum load) or medium (10-15% lower than maximum).
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TABLE 4. Single-fiber cross-sectional area, weighted mean cross-sectional area, and reltive cross-sectional fiber area in CON and ECC before and after the training period.
CON(N=1) EC (N=6)
Pre Post . Pre Post

Fiber area (um?)
Tipe | 5942 + 1628 5621 + 1304 t 5320 £ 1227 B635 ¢ 1361°
Type lIA 9615 + J004¢ 10,087 + 3050¢ t 0459 + 13874 13213 + 1009¢"
Weighted mean 8408 + 2670 8715 + 2654 t 7984 £ 1223 10,453 £ 1910°
1A -area 1602 17403 t 1803 2+03
Relative fiber area
Type | 47183 2411107 61132 3.1+ 55¢ TETAN
Type Il mihl 7594107 6132 639 + 5.5 IEES AN

Values are means + S0. GON, concentric exercise group: ECC, ecoentric exercise group.
* Significantly different from pre values (P = 0.05); t significantly difierent from CON (P 0.01); £ significantly larger than type | fibers (P < 0.001).

Maior hipertrofia e ganho de forca excéntrica
Ganho similar de for¢ga concéntrica e velocidade angular
BOA ESTRATEGIA PARA INDIVIDUOS TREINADOS

ACTA PHYSIOLOGICA

horn Floynend 2004, 200, £4.2-454

Architectural, functional and molecular responses to
concentric and eccentric loading in human skeletal muscle

M. ¥. Franchl,'” P. |. Atherton,' M. O, Reeves” M. Flick” | Willlums," W, 1. Mitchel,'
A Selby,! BL M. Beltran Valls' and ML V. Marid!

Sifux Crovdlete Sy ivadeame ond! M, MRC-AR0E G off Excelance [or Wl ekl Agang R

Respostas estruturais, funcionais e
moleculares ao TF concéntrico e excéntrico no
musculo humano
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Table 1. Maximum lifting or lowering ability changes for the CON Group (CON) and the ECC one (ECC).

EMG values were recorded only at baseline during 1RM leg-press for concentric and eccentric phases.

Load ratio is also showed and calculated as the ratio of pre and post ECC/CON training loads.

CON 1RM (Kg) ECC 1RM (Kg) Load ratio

Pre Post A% Pre Post A% Pre Post

19216 262+30 36* 233+13 337+9 44* 121 129

EMG (mV) EMG (mV)

0.33£0.1 0.31+0.1

(Pre = baseline, Post = Post-training) values are means * SEM (* P<0.05, pre-to-post difference).
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A Post/Pre Values (Normalised)

Superficial aponeurosis
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Dee A
P . Fascicle
aponeurosis
1 CONCENTRIC
I ECCENTRIC
1.4+
AA _‘ rl\l\l\
1.24 !
— i 2
0.84
VL Vol (cm®)  MVC (Nm) Lf (cm) PA (deg)
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Muscle & Nerve

MUSCLE ARCHITECTURE ADAPTATIONS TO KNEE EXTENSOR ECCENTRIC
TRAINING: RECTUS FEMORIS VS. VASTUS LATERALIS

Running Title: Adaptations to eccentric training

Bruno Manfredini Baroni', MSc.; Jeam Marcel Geremia', MSc.;
Rodrigo Rodrigues’, P.E.; Rodrigo de Azevedo Franke', P.E.,
Kiros Karamanidis®?, PhD.; Marco Aurélio Vaz', PhD.
1 Exercise Research Laboratory, School of Physical Education, Federal University of Rio
Grande do Sul, Porto Alegre, RS, Brazil
2 Institute of Biomechanics and Orthopaedics, German Sport University of Cologne, Cologne,
Germany
? Koblenz University of Applied Sciences, RheinAhrCampus Remagen, Faculty of

Mathematics and Technology, Germany

Adaptacdes na arquitetura muscular ao
treinamento excéntrico dos extensores dos
joelhos: reto femoral versus vasto lateral
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BASELINE PRE-TRAINING

y 3

POST-8

¥

POST-12

CONTROL

TRAINING

4 WEEKS

Table 1. Eccentric training program.

12 WEEKS

Mesocycle Week Frequency

Repetitions

Volume

1 1

2 2

2

10

10

10

10

30

30

30

30

10

10

10

10

40

40

40

40

10

10

10

10

50

50

50

50

1 minuto entre as séries no dinamdmetro isocinético 60°s por 1s

29/04/2016
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Table 2. Muscle thickness (MT), pennation angle (PA) and fascicle length (FL) from rectus

femoris (RF) and vastus lateralis (VL) at the different evaluation times of the study.

Baseline  Pre-training Post-4 Post-8 Post-12

RF MT (cm)  2.01:0.34 201£0.35  215#0.35* 2.20:2.20* 2.19:0.33*

PA (°) 8.48+1.85 8.70+1.87 8.55£1.43 8.42+1.48 8.67+1.35

FL (cm) 13491248  13.63:229 14.31£1.97* 15.32:1.86* 15612151

VL -MT (cm)  2.61:0.24 259+0.23  272#023* 2.75:0.25* 2.77:0.29*

PA (%) 17.18:2.54  17.28£2.50  17.79+250  17.02:2.78  17.15:2.58

FL (cm) 8.10£1.11 8224132  854x121* 951+150* 9.67+1.75

* different from baseline and pre-training (P<0.05); * different from post-4 (P<0.05).

ConmpARIsoN oF CoNCENTRIC AND EcceNnTrIC BENCH
Press REPETITIONS TO FAILURE

SrepueN B, Kewvy,! Lee E, Brown,” Steven P, Hooker,® Pamera D, Swan,?

Marrrew P. Buman,® Brent A, ALvar,' AND LAUREE E. Brack®

qut)an‘mmt of Kinesiology, Vanguard Untvenssty, Costa Mesa, California; Center fir Sport Performance, Califirnia State

University, Eullerton, California; *School of Nutrition and Health Promotion, Arizona State Unrversity, Phoenis, Arizona;

*Racky Mountain Untversity of Health Professions, Prova, Utah; and *College of Allied Health, California Baptist Unfaersity,

Reverside, California

J Strength Cond Res 29(4): 1027-1032, 2015

Comparacao das repeticoes
realizadas ate falha no supino
concéntrico e excéntrico

29/04/2016
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Figure 1. Bench press and crane setup.

TasLe 1. Concentric (CON) and eccentric (ECC) 1RM descriptives.*

SE of SE of
Mean (kg) = SD Skewness skewness Kurtosis kurtosis

CON 1RMf 93.56 = 26.56 1.27 0.427 1.324 0.833
ECC 1RM7 115.99 + 31.08 0.874 0.427 0.141  0.833
InCON 1RM? 529 = 0.26 0.715 0.427 0.01 0.833
InECC 1RMt 551 = 0.26 0.367 0.427 -0.434 0.833

*1RM = 1 repetition maximum.
+Data before logarithmic transformation.
iData after logarithmic transformation (In = natural log).

24901111 Maior

29/04/2016
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Repetitions

70% . 80%
Intensity

=== =CON —f—ECC

Figure 2. Comparison of repetitions to failure (mean = SD) by percen tage 1RM between concentric (CON) and
eccentric (ECC). *Significantly greater than CON. 1RM = 1 repetition maximum.

TRAINING, PREVENTION, AND REHABILITATION

Current Sports Medicine Reports

Eccentric Training for the Treatment
of Tendinopathies

Bryan Murtaugh, MD and Joseph M. Ihm, MD

Volume 12 « Number 3 « May/June 2013

Treinamento excéntrico para o
tratamento de tendinopatias

29/04/2016
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International Journal of Sports Science 2014, 4(2): 47-49
DOI: 10.5923/j.sports.20140402.02
Acute Effects on Maximal Isometric Force with and
without Knee Wrap During Squat Exercise
Willy Andrade Gomes, Erica Paes Serpa, Enrico Gori Soares, Josinaldo Jarbas da Silva,

Daniel Corréa, Fernando Henrique Domingues de Oliveira, Francisco de Abreu Neto,
Gustavo Martins, Guanis de Barros Vilela Junior, Paulo Henrique Marchetti’

Department of Human Movement Sciences, Methodist University of Piracicaba. Piracicaba. Sdo Paulo. Brazil

Efeitos agudos sobre a forca
maxima isométrica com e sem faixa
de joelho durante o agachamento

10 individuos fisicamente ativos
acostumados ao TF

3 acOes isomeétricas maximas em 3 condicdes
Sem faixa de jeolho
Faixa mais leve

Faixa apertada
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Figure 1. Mean + standard deviation of the peak of force during 1sometric
squat for different conditions (without knee wrap, high knee wrap and soft
knee wrap, respectively). *P<0.05

(= F . RS- IR
Clin Physiol Funct Imaging (2013) 33, pp359-363 doi: 10.1111/¢pf.12036

Influence of exercise order on upper body maximum and
submaximal strength gains in trained men

Claudio 0. Assumpcao®, Ramires A. Tibana®, Luan C. Viana®, Jeffrey M. Willardson? and Jonato Prestes®

'Graduation Progum in Huma Development and Techwologies, Human Performance Laboratory Sio Paulo State University-UNESP, Rio Claro, $P, Brazil,
*Graduation Progam on Physical Education, Catholic University of Brasilia, Brasilia, Brazl and iK'Lm:lc:logg; and Sports Studies Deparment, Eastern Nlinois
University, Charlestan, 1L, USA

’ INFLUENCIA DA ORDEM DOS
EXERCICIOS SOBRE A FORCA MAXIMA E
SUBMAXIMA DE MEMBROS

l SUPERIORES EM HOMENS TREINADOS

29/04/2016
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Fournal of Sports Sciences, December 2009; 27(14): 1617-1625 é{ Routledge
Taylar & Francis Group

Effects of agonist-antagonist complex resistance training on upper
body strength and power development

DANIEL W. ROBBINS', WARREN B. YOUNG', DAVID G. BEHM?, &
WARREN R. PAYNE'

EFEITOS DO TF AGONISTA-ANTAGONISTA
SOBRE A FORCA E POTENCIA DE
MEMBROS SUPERIORES

SEMANAS 14

Week 1 Week 2

Sets  Reps Load Rest*  Sets  Reps Load

6 6-RM 4 min 5-RM
. 6 6-RM 4 min 5-RM
Bench press throw ] 40% 1-RM 4 min 40% 1-RM

*Rest between like sets. RM = repetition maximum.

Week 3 Week 4

Sets Reps Load Rest* Load

4 4+-RM 4 min K 3-RM
4 4-RM 4 min : 3-RM
4 40% 1-RM 4 min : K 40% 1-RM

29/04/2016
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SEMANAS 5-8

Week 1

Week 2

Exercise Sets  Reps Load

Load

Bench pull 6-RM
Bench press 6-RM
Bench press throw 40% 1-RM

5-RM
5-RM
40% 1-RM

*Rest between like sets, RM =repetition maximum.

Week 3

Week 4

Load

Load

4-RM
4+RM
40% 1-RM

3-RM
3-RM
40% 1-RM

Complex set

Variable Pre Post

Gain %A Effect size

Bench pull 1-RM (kg) 921+141 967+ 159
Bench press 1-RM (kg) 1009 +27.8  106.0+ 27.6
BPT height (cm), 4 throws 071 +185 9994103
BPT peak velocity (m s~ '), 4 throws 68405 71+ 04

BPT peak power (W), 4 throws 3002 + 898 3232+ 716

0.45 (small)
0.26 (small)
0.21 (small)
0.73 (medium)
0.36 (small)

*Significant difference between pre and post values (P < 0.01).

Traditional set

Gain

Effect size

0.26 (small)
0.31 (small)
0.70 (medium)
(.58 (medium)
0.70 (medium)

29/04/2016
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Complex

ariable Absolute training gains ~ Time (h)* Efficiency

Bench pull 1-RM (kg) 542 4.53 1.00 + 0.66 (kg-h™")
Bench press 1-RM (kg) d 43 4.53 1134074 (kg-h™
BPT height (cm) 2.7+ 15.3 4.53 0.60 +0.38 (cm-h ™"
BPT peak velocity (m-s ") 340. 4.53 0.06 +0.09 (m-s~'-h ™"
BPT peak power (W) 230 + 22 4.53 50.7 +50.1 (W-h™Y

Traditional

Absolute training gains ~ Time (h)* Efficiency Effect size

.38 (kg-h ") 1.37 (large)
).34 (kg-h™ 1) 1.18 (large)
8.6 + 8.78 10.13 ).87 (cm-h™") 0.37 (small)
0.2 + 0.30 10.13 .03 (m-s~'h™Y) 0,60 (medium)
274 + 152 10.13 27.1 150 (W-h™ 1) 0.64 (medium)

2.6 +£3.80 10.13
4.5 + 3.46 10.13

+(
+
+(
+

THE EFFECT OF AN UPPER-BODY AGONIST-
ANTAGONIST RESISTANCE TRAINING PROTOCOL ON
VOLUME LoAD AND EFFICIENCY

Danier W. Rossins,' WarreN B. Young,? anp Davip G, Beam®

8chool of Phystatherapy, Faculty of Health Sciences, Untversity of Sydney, Lidcombe, New South Wales, Australia; School o
Human Movement and Sport Sciences, Unrversity of Ballarat, Ballarat, Victoria, Australia; and’School of Human Kineties and
Recreation, Memorial Untversity of | '\’e“sﬂ:mm?m;d St. John's, Newfoundland, Canada

Strength Cond Res 24(x): 000-000, 2010

EFEITOS DE UM PROTOCOLO AGONISTA-

ANTAGONISTA DE MEMBROS SUPERIORES
SOBRE O VOLUME TOTAL E EFICENCIA
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4-RM 4-RM 4RM 4RM
Bpull Bpull Bpull Bpress

2-min

warm-up

4-RM 4-RM
BEpull Epull

4-RM d=RM
Bpress Bpress

4

LR

4-min

Taste 2. Percent changes in VL from set 1 to set 2, set 2 to set 3, and set 1 to set 3 for Bpull and Bpress during PS and
TS protocols. (N = 16).*f

Set 1-get 2 Set 2-get 3 Set 1-set 3

Variable PS TS PS TS PS TS

Bpull VL 6.5(+118) -275(+134) -113(+139) -109(+174) -173(+15.9) -34.7(+18.5)
Bpress VL —19.0 (+16.2) -32.9(+11.9) -202(+18.4) -27.1(+20.7) -36.1(+16.4) -50.7(+16.5)

WL = volume load; Bpull = bench pull; Bpress = bench press; PS = paired set; TS = tradifional set.
Values are given as meandh (SD).

TaeLe 4. Efficiency (volume load/time) calculations for session Bpull, VL, and session
Bpress VL during PS and TS protocols. (N = 16).*

PS TS5

VL Time Efficiency Efficiency
Variable (kg) {min)# (kg-min~") (kg-min~")

Bpull 8954 10 89.5 73.8
Bpress 9304 10 93.0 73.1
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Bench pull

*

Repetitions

Bench press

*

Repetitions
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Programa de treinamento Piramide Crescente e
Decrescente e Truncada Crescente e Decrescente

Crescente Decrescente

Truncada

60%
65%
70%
75%

Trabalho de
hipertrofia

75%
70%
65%
60%

Padréo de sobrecarga dupla. Reproduzido de Bompa, 2000.
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Principio de Henneman. Reproduzido de SALE (1992).

BRIEF REVIEW

CONCURRENT TRAINING: A META-ANALYSIS
EXAMINING INTERFERENCE OF AEROBIC AND
RESISTANCE EXERCISES

Jacos M. WiLson,! Peoro J. MariN,>® MarrHeEw R. Raga,* Stepnanie M.C. WiLson,!
JEREMY P. LoENNEKE,? AND JopY C. ANDERSON!

’Depﬂrtmﬁf of Health Sciences and Human Performance, The Untversity of Tampa, Tampa, Florida; ZLalmmtory of Physivlagy,
European University Miguel de Cervantes, Valladolid, Spain; IResearch Center on Physical Disability, Valladolid, Spain;
Human Movement Program, A. T. Still University, Mesa, Anzona; stpﬂmlﬂit of Health and Exercise Science, The
Unversity of Oklafoma, Norman, Oklahoma

Strength Cond Res 26(8): 2293-2307, 2012
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051
Days Per Week Endurance Training

Effect Size

20-30 min / day 30-40 min [ day 40 - 50 min / day 50-60 min/ day

Minutes of Endurance Exercise Per Day
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Decrease in Bodyfat

60-70% 71-80% 81-90% 91.100%

Max HRR

Exemplo de um macrociclo de 12 meses para hipertrofia muscular com os mesociclos 1, 2, 3 4. Os modelos dos mesociclos 3 e 4 podem
ser independentes dos mesociclos 1 e 2 e utilizados para individuos intermediérios e avancados

MESOCICLO 1 MESOCICLO 2
Resisténcia de forca - Hiperh’oﬁu Hiperfroﬁu
JANEIRO FEVEREIRO MARCO ABRIL MAIO JUNHO

MQRO |1 2 3 4 5] 6 7 8 9 10 11 12 |13 |14 |15 |16 |17 |18 |19 (20 |21 |22 (23 |24

SERES 1-3 |1-3 |34 |34 (34 |34 |34 |34 |34 3-4 |34 |34 |34 |34 |34 |34 |34 |34 |34 |34

RM ADP | ADP [12-15|12-15|10-15|10-15 | 10-15 | 10-15| 10-12| 10-12| 10-12 | R-AV. | 8-12| 8-12|8-12| 8-12| 8-10 | 8-10 | 8-10 | 8-10 | 6-10 | 6-10 | 6-10 | R-AV.

Modelo linear
MESOCICLO 3 MESOCICLO 4
Hiperfroﬁu - Forga méxima Hipertroﬁu - Resisténcia de forca - Forca méxima

MESO JUIHO AGOSTO SETEMBRO A DEZEMBRO

MCRO (25 (26 |27 28 |29 (30 |31 32 33ad7 418
Segunda Terca Quarta Quinta Sexta Sabado
Treino A Treino B Treino C Treino A Treino B Treino C

SERIES sl |4 3 s e 14 4x8-10RM | 4x8-10RM | 4x8-10RM | 3x 12-15RM | 3x 12-15RM | 3x 12-15RM

SR R o * S R Segunda Terca Quarta Quinta Sexta Sabado
RAV. Treino A Treino B Treino C Treino A Treino B TreinoC | R-AV.

5x 4-6RM 5x 4-6RM 5x 4-6RM 4x8-10RM | 4x8-10RM | 4x 8-10RM
Segunda Terca Quarta Quinta Sexta Sabado

RM 46 |8-10]10-12|12-15| 46 |8-10|1012 Treino A Treino B Treino C Treino A Treino B Treino C

3x12-15RM | 3x12-15RM | 3x 12-15RM | 5x 4-6RM 5x4-6RM | 5x 4-6RM
MOD Linear reversa Ondulatério digrio

Prestes, J; Foschini. D. Periodizacdo do TF para academias e treinamento personalizado. In: Prestes, J;

Foschini, D; Marchetti, P; Charro, M. Prescricéo e Periodizagdo do TF em academias. Sdo Paulo: Manole, 2010.
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