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Treinamento concorrente

Realizagdo de exercicios que desenvolvam a forga muscular e a
resisténcia aerébia dentro da mesma unidade de treino

{ : <

Interferéncia

Mecanismos ????

* Hipotese aguda

Efeito de Interferéncia

» J-Na forgca maxima (1RM)
* Hipdtese do overtraining

¢ ’ Na TDF * Hipodtese cronica
— Zona de interferéncia (intensidade)
. ’ Hipertrofia

* Adaptagdo molecular



Estudo de Hickson, 1980

5 10
Training Duration (week)

Adaptacbes Antagbnicas!?

* Treinamento de Forga

‘N Forga muscular

J Densidade
Mitocondrial

™ AST: lIx, la, |

* Treinamento Aerdbio

/I\ VOZmax

M Volume, densidade e
tamanho das
Mitocondrias

=/ J AST (fibras)

30/07/2015

ESPECIFICIDADE!!!

AcuTE EFFECT OF TWO AEROBIC EXERCISE MODES
ON MAXIMUM STRENGTH AND STRENGTH ENDURANCE
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Interferéncia apenas ocorre no mesmo segmento muscular



Acute EFrFecT OF TWO AEROBIC EXERCISE MODES
ON MAXIMUM STRENGTH AND STRENGTH ENDURANCE

EDUARDO OLIVEIRA DE
ANDERSON CAETANO

1RM Leg-Press (Kg)
8 8

Gontrol Gontinuous _Intermittent
Fioune 2. Maximum strength (kg) for the leg press exercise.

Interferéncia apenas ocorre no mesmo segmento muscular

CoMPARISON OF Two LowWER-Bopy MODES OF
ENDURANCE TRAINING ON LOWER-BODY STRENGTH
DEVELOPMENT WHILE CONCURRENTLY TRAINING

JerrRey C. GERGLEY
Department of Kinesislogy & Health Science, Stephen F. Austin State Unsversity, Nacogdoches, Texas

Taste 1. Lowerbody resstance . .
;:;;nmm“ ¥ ressEnE g Treinamento 2 x semana em dias alternados

Extension/flexian Leg press
Week #  [rast intarval rast inforvall

1-3 3 X 12RM (80s) 3 x 12 RM (80s)
4-8 3% 10RM(120s) 3 10RM (1208)
7-9 3% BRM(1508) 3 8 RM (180s)

RM = repeition mazimum.

Tasie 2. Lower-body endurance training prescription.

Week # Cycle ergometer (intensity) Incline treadmill (intensity)

1-3 20 min (65% maximum HR) 20 min (85% maximum HR)
4-6 30 min (65% maximum HR) 30 min (85% maximum HR)
7-9 40 min (65% maximum HR) 40 min (85% maximum HR)

HR = heart rate
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Table 5

Bench Press and Squat 1-RM Efforts
for Pre and Posttraining Tests

Bench press (kg) Squat (kg)

Prc Post Pre Post
Group M SD M SD M SD M SD
Control 89.0 11.9 88.0 11.4 1120 142 1115 12.9

Str. & Endur. 86.0 11.3 s« 98.5 9.1
Endurance 846 11.2 85.0 1146 139 112.1 12.7

8 13.9]112.8 16.2 » 131.7 13.7
i %

Significant difference, p < 0.05, *between pre and positraining;
Thetween S group and C and E groups; {between S group and C,
E, and S+E groups.

Henessey & Watsson, 1994
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Controvérsias

Interferéncia

»Kraemer et al, 1995
prejuizo no ganho de
poténcia

»>Bell et al, 2000
prejuizo no ganho de forga

»Putman et al, 2004 prejuizo
no ganho de AST

N&o viram interferéncia

»Nelson et al, 1990

»Mccarthy et al, 2002

»Glowacki et al, 2004

Neuromuscular adaptations to concurrent

strength and endurance training

JOHN P. McCARTHY. MYRON A. POZNIAK. and JAMES C. AGRE

Deparmments of Orthopedics & Rehabiliarion. Kinesiology. and Radiology; Uriversity of Wisconsin-Madison, Madison, W1
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Neuromuscular adaptations to concurrent
strength and endurance training

JOHN P. McCARTHY. MYRON A. POZNIAK. and JAMES C. AGRE

Deparments of Orthapedics & Rehabilitation. Kinesiology, and Radiclogy, University of Wisconsin-Madison, Madison, Wi

High volume of endurance training impairs adaptations

3 grupos (concorrente, forga e controle)
10 semanas de treinamento

3 x semana em dias alternados

Treinamento de forga 5-7rep

Treinamento aerdbio 45min (70% VO2max)

to 12 weeks of strength training in well-trained endurance athletes

Bent R. Rennestad + Ernst Albin Hansen +

Truls Raastad

2 grupos com média de 10h semanais de ciclismo

Intervention period

Week 1-3 Week 46 Week 7-12

1. Bout 2. Bout 1. Bout 2. Bout 1. Bout 2. Bout
Half squat 3x IO0RM 3 x 6RM 3x8RM 3 x 5RM 3 x 6RM 3 x 4RM
One-legged leg press 3x IO0RM 3 x 6RM 3x8RM 3 x 5RM 3 x 6RM 3 x 4RM
One-legged hip flexion 3x IO0RM 3 x 6RM 3x8RM 3 x 5RM 3 x 6RM 3 x 4RM
Ankle plantar flexion 3x IO0RM 3 x 6RM 3x8RM 3 x 5RM 3 x 6RM 3 x 4RM




High volume of endurance training impairs adaptations
to 12 weeks of strength training in well-trained endurance athletes

Bent K. Ronnestad + Ernst Albin Hansen +

Truls Raastad
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High volume of endurance training impairs adaptations
to 12 weeks of strength training in well-trained endurance athletes

Bent R. Ronnestad « Ernst Albin Hansen -
Truls Raastad
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C5A of Type IIA Fibers (um?) ©

Fibras do tipo | parecem ser mais afetadas
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Concurrent aerobic exercise interferes with the satellite cell response to acute

resistance exercise

Lyle Babcock, Matthew Escano, Andrew D’Lugos, Kent Todd, Kevin Murach, and Nicholas Luden

Department of Kinesiology, James Madison University, Harrisonburg, Virginia

Submited 23 January 2

Porcent Change
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= OCombined OMHC| ®MHC Il
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Fig. 2. Percent change in satellite cell density 4 days following
resisiance exercise (RE), aerobic exercise (AE), and concurrent
exercise (CE), in combined. myosin heavy chain (MHC) I and
MHC Il muscle fibers, P < 0.03 vs. CE. **P < 0,05 vs. CE
and AE
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TC (efeito da ordem da sessé&o)

Table 1 Strength training programme

Cydle 1 Cycle 2 Cycle 3 Cycle 4
Duration of cycle (weeks) 3 3 3 3
Main objective Strength endurance  Strength endurance  Explosivity Explosivity
Number of exercises é 6 é 6
per circuit
Number of circuit 4 4 4 4
revalufions (series)
Work/rest (s) 30/30 40/20 30/30 40/20
Inter-series recovery 2 2 2 2
{min)
Total duration of the 30 30 30 30

session (min)

Tolerancia ao esforgo maximo

E+S = Endurance + Forca (1428.2%)

Chtara et al.2005

S+E= Forga + Endurance (1 20.8%)
E= Endurance (1 21.3%)
S=Forga (1 11.28%)

C= Controle (<)

tim (seconds)

500

300
200
100 ! !

Redugdo do tempo nos 4Km

Grupo 1 - treino de corrida (E) N=10

Grupo 2 — treino de forga em circuito (S) N=9

Grupo 3 — corrida + forga (E+S) N=10
Grupo 4 - forga + corrida (S+E) N=10

Grupo 5 — controle N=9

E+S = Endurance + Forga (\,8.57%) 2 -g
S+E= Forca + Endurance ({ 4.66%) < 3
E= Endurance ({, 5.69%) g2
S=Forga (\ 2.47%) _‘S .E
C= Controle (<) E E

<
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®
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AcuTE EFFECT OF TWO AEROBIC EXERCISE MODES
ON MAXIMUM STRENGTH AND STRENGTH ENDURANCE

EDUARDO OLIVEIRA DE Souza,’ VALMOR Taicous,' EMERSoN Fraxcarss
DERSON CAETANO PAULS u

E+S5 S5+E E

ars

1RM Leg-Press (Kg)
g R 8

N
B

250
Control Continuous _ Intermittent
FiGurE 2. Maximum strength (kg) for the Leg press exercise.
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Chtara et al. 2005.
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The order effect of combined endurance and strength loadings
on force and hormone responses: effects of prolonged training
Moritz Schumann - Simon Walker - Mikel lzquierdo -

Robert ewton - William J. Kraemer «
Keijo Hikkinen
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The order effect of combined endurance and strength loadings
on force and hormone responses: effects of prolonged training
Moritz Schumann : Simon Walker « Mikel lzquierdo «

Robert U. Newton - William J. Kraemer -
Keijo Hikkinen
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The order effect of combined endurance and strength loadings
on force and hormone responses: effects of prolonged training

Moritz Schumann - Simon Walker - Mikel lzquierdo -

Robert U. Newton - William J. Kraemer -
Keijo Hiikkinen
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The order effect of combined endurance and strength loadings
on force and hormone responses: effects of prolonged training

Moritz Schumann « Simon Walker « Mikel lzquierdo «
Robert U. Newton + William J. Kraemer +
Keijo Hiikkinen

Table 2 Serum growth hormone, capillary blood lactate and serum creatine kinase concentrations during leading and recovery befose and afier
the combined training

Week 0 Week 24
GHmU ) Lacute CK(mUI™)  GHmUI)  Lactate CK(miL )
(mmol 171} (mmal 1=}
E+5 Loading PRE 1218 L1204 1685 =981 22546 1348 =2
MID  563£29%%7  SHE28% IO IME0  68.6 435 1598 = 92.8¢
POST 137 +8+77 B3 320 209 =97.8* 19.1 + 186% " 1707 =935+ 7
24h 4048 %2293 338+ 199651
48h 6= 1216 2429+ 198
S +E Loading PRE 1604 = 1185 1066 + 52.1
MID IR = 10T 1378 & B2.5%%
POST 2143 = 155% 1748 = 9940
2h 2004 = 170 1726+ 12365
48h 20131288 1228 £ 61.2"

& significant different from § + Eat corresponding time point, (p 0,03 and p < D001, respectively)
ignificant different from comesponding PRE values (» < 0.05, 0.01 and 0,001, respectively)
* Significant different from measurements of week (1
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Molecular Adaptations to Concurrent Training
Strength Training
weeks 1-2 3-4 5-6 7-8
intensity 12 RM 8-10RM 6-8 RM 10-12 RM
sets 3 4 5 B
total volume 36 32-40 30-40 30-36
rest interval 90s 120s 1205 120s
interval training
intensity 80% 85-90% 95% 95-100%

WO, max WO3max WO;max WOy
bouts 20 20 20 15
bout time 60s 60s 60s 605
rest interval 455 60s 60s 90s
TCe AST
ASTMPD (mmr)
Pré-Teste (PD) Pos-Teste (PD)
C B347 3(x1643.1) 8556,3 (21579.7)

TA 8390,3(:817,5) 8658,2 (+922.3)

T 83324893 3) 88495 (893 3)"

™ 8340,5(+1000,0) 8996.6 (919.5)"

TCe 1RM
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Leg Press 1RM (kg)

Pré-Teste Pas-Tesle
c 261.2(:56,1) 2628 (+60,6)
TA 2554 (+564) 238(515)
TF 2703 (+455) 303057011
TC 2684 (+476) 3157 (#8351
De Souza, 2010
pre Post pre Post
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Mecanismos moleculares

Mecanismos moleculares

Qo O

Simulated resistance Simulated endurance
training training
IGF 1 Glycagen
pathway T amP
®
mTOR-Raptor |® TPGC1a «Tnmnpﬁm
T Translational TMitachandrial
activity biogenesis.
T Protein synthesis T Aercbic capacity

Coffey & Hawley, 2007

Mitocondria

Reticulo sarcoplasmatico

Miofibrilas
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Mecanismos moleculares

High Force 100 o

%0

Myofibrillar (%)

Low Force

D -
Mitochondrial (%) 'z F ) M Frgg,

o ‘ency.
ency,

AplicagOes Praticas

Poténcia é a variavel mais afetada (limitar o treinamento
concorrente em atletas que a poténcia é primordial)

Selecionar aerdébio mais préximo da modalidade
Evitar treinos longos, continuos e frequentes.

Incluir mais treinos de alta intensidade

10
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Treinamento de for¢a e desempenho aerdbio o
Até a década de 90 ndo era comum

corredores treinarem forga

* Ganho de massa muscular
* Reducgdo da densidade capilar
* Redug¢do do volume mitocondrial

* Ndo melhora o VO2max

o, : X
Interferéncia?
Forga sobre o endurance Economia de corrida x Eficiéncia de movimento
¢ 0 treinamento de forca ndo compromete o Aspectos biomecénicos Aspectos neuromusculares

desenvolvimento de endurance.

(Kraemer et. al., 1995;McCarthy et. al., 2002,Sale et. al., 1990;Hennessy e v tempo de contato com o solo; v’ recrutamento das UM’s;
Watson,1994;McCarthy et. al. 1995 ).
v forca de reagio do solo; v producio de forga;

Ndo atrapalha, mas melhora?

f Aproveitamento da energia 1 Eficiéncia de movimento

elastica

11



VO, (mLikg/min)
& 8 g 3 8 8

8

Mesmo VO, ;. - Economia pode variar
até 30%
Mesmo VO,
Corredores de elite

@ Subject1 Melhor preditor do que 0 VO,
O Subject 2
e -
o
// Melhor economia = melhor performance
o
_,)"' B s ht
— Tempo nos 10 Km — 1 minuto mais rapido
1 16 18 Max
Speed (kmh)

Di Prampero et al (1993) — f 5% economia = * 3,8% desempenho

Treinamento de forca

t Adaptacoes neuromusculares

' Alteragdes estruturais

Bonacci et al, 2009; Berryman et al, 2010

Running ecenemy (V0 [mLigl)

80

70
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Economia de Corrida X Desempenho

@ Slatin et al (1995) — Africanos X Caucasianos

® Acsm
O East Alicans
A Europsans

Meia maratona = 62 min.

¥ VOsubmse =P Mais Econdmicos

Weston et al (2000) - Africanos X Caucasianos

4 18 1B 220 22

Spesd (e} Africanos —* V0,0 (13%)

fEconomia (5%)

I Mais econdmicos l

Treinamento de forca
ou
Treinamento de poténcia

Controvérsias a respeito dos métodos e dos mecanismos

12



0S EFEITOS DOS TREINAMENTOS DE FORGA E DE POTENCIA
SOBRE A ECONOMIA DE CORRIDA

Poténcia

Resultados

Forca

Ambos

T
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5 Artigos
»3 Amadores
>2 Elite

4 Artigos
»3 Amadores
>1 Elite

3 Artigos

»1 Amadores
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Qual o melhor?

Forca “ Poténcia
Cargas elevadas (80% de 1RM), Cargas leves

Baixa velocidade de execucio Alta velocidade de execucio

Ambos melhoraram a Economia de corrida

v Valores observados variam de 1,4% a 7%;

v As grandes varia¢des nos resultados podem estar relacionadas as diferentes
amostras utilizadas;

v’ Corredores altamente treinados = maior EC;

30/07/2015

Conclusao

v Treinamento de forca e poténcia parecem ser eficientes;
v Treinamento de poténcia -
v'Pliométrico - maiores resultados

v Especificidade do movimento - pode ter maior
transferéncia;
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