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HIPERTROFIA MUSCULAR




ESTIMULOS PARA HIPERTROFIA
MUSCULAR

» Tensio

> Micro lesao

» Acéo Hormonal

» Hipoxia

HIPERPLASIA

HIPERTROF1A
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The metabolic and temporal basis of muscle
hypertrophy in response to resistance exercise

Matthew S. Brook®, Daniel J. Wilkinson®, Kenneth Smith® & Philip J. Atherton®

2 MRC-ARUK Centre of Excellence for Musculoskeletal Ageing Research, Clinical, Metabolic

and Molecular Physiology, University of Nottingham, UK
Published online: 20 Aug 2015.

Bases metabélicas e temporais da hipertrofia
muscular em resposta ao treinamento de forga
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HIPERTROFIA E HIPERPLASIA
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HIPERPLASIA

Acredita-se que a hiperplasia tem como objetivo a
substituigdo de fibras musculares mortas (necrose).

“splitting”

“De Novo” ou “geminagdo lateral”
Mitose de uma fibra em duas

Formagédo de uma nova fibra
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CELULA SATELITE EXISTE HIPERPLASIA EM MAMIFEROS?

Muscle fibers Gatos Gonyea W, 1976

develop through " ;L
@ the fusion of Treinamento de forga condicional
(&> mesodermal cells

called myobiasts.

1 9-20% de fibras

Ratos Tamaki T, 1992
Agachamento
1 14% de fibras

Immature
muscle fiber

Satellite cell
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Mature muscle fiber

HIPERTROFIA

Bodybuilder

Controle

HIPERTROFIA MUSCULAR

Estresse mecanico, Resposta hormonal

- Transitéria (durante - 48h): Hiperemia ativa, células danificadas =
Edema local e aumento do volume muscular — Medida por

ultrassom.
Skeletal muscle hypertrophy
and structure and function of

skeletal muscle fibres in male - Cronica (d, s, m): Aumento SPM (SPmio) e ASTf pelo acumulo de

body builders = o n
DAntona G, 2006 proteinas (60%) - Marcadores especificos (D,0).
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Hipertrofia MICRO LESAO MUSCULAR

» Rupturas musculares que nao sao sentidas durante o exercicio.

* Cronica [Radial: 1 n° de sarcdmeros em paralelo
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» Ocorre principalmente na acio excéntrica (mm. Pouco treinados).
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» Indicadores de Micro Lesdo muscular.

» Fases da Lesdo:

Longltudlnal: T n° de sarcoOmeros em série 1. Danos induzidos ao m. pelo exercicio;

() e E EE?) 2. Resposta irlflamato'ria;
HEIEIEEEE=E = 3. Regeneracio.
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HIPERTROFIA E LESAO MUSCULAR

(EFEITO DA CARGA REPETIDA)

DESARRANJO MIOFIBRILAR

Plasma CK Activity (IU/L)
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FIGURE 3—Changes in plasma CK activity over 8-wk training period.

For each week (1-8), the data for immediately before (B) and 4 d after
are shown. from the pretraining level

(pretraining value in the first week) is also shown. *P < 0.05.

Nosaka, k.; Med Sci Sports Exerc. 2002
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Resistance training-induced changes in integrated
myofibrillar protein synthesis are related to hypertrophy
only after attenuation of muscle damage

Felipe Damas', Stuart M. Phillips’, Cleiton A. Libardi?, Felipe C. Vechin', Manoel E. Lixandrao',
Paulo R. Jannig', Luiz A. R. Costa', Aline V. Bacurau', Tim Snijders’, Gianni Parise?, Valmor Tricoli',
Hamilton Roschel' and Carlos Ugrinowitsch!

*School of Physical Educatian and Sport, University of Sio Paulo, Av. Prof. Mello de Morais, 65,
“Department of Kinesiology, McMaster University, 1280 Main Strect West, Hamilton, ON,
Department of Physical Education, Federal University of Sao Carlas, Rod Washington

03308-030 So Paulo, SP, Brazil

Sdo Carlos, SP, Brazil

Mudangas induzidas pelo treinamento de forga na SPmio integrada estdo
relacionadas com a hipertrofia apenas quando o dano muscular é atenuado

(DAMAS, 2016)
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RELAGAO ENTRE HIPERTROFIAE
DANO MUSCULAR
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Figure 1. Experimental design
RE resistance exercise; D;0: deuterated water; MVC: maximal voluntasy isometic torque; SOR: musdle soreess;
T4 first week of resistance training; T2: third week of resistance training; T3: last week of resistance raining.

RESULTADOS

Fibre CSA (um?)

]
_ ]
.
D

=

-

Rest  2an 4o 2n  amn 2 amn ot 048h oagh
Time

= |
CONCLUSAO

A hipertrofia muscular é resultado do acumulo de SPmio
apos o treinamento de forga principalmente apés a
atenuacéo do dano muscular.




Quais sdao os mecanismos envolvidos na
ativacio da sintese proteica apds o exercicio

fisico?
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CELULA SATELITE

TNet pmlem synthesis Thet Wmem synthesis
0_:) l Myonuclei

T Ribosomal eﬂ:mency and capacity
# of myonuclei not sufficient
(to support ribosomal biogenesis)

TRibosomal efﬁc\ ency and capacity
# of myonuclei sufficient
(to support ribosomal biogenesis)

MND
2000 pm?
MND’
2000 nm’
—

Myofiber hypar\mphy beyond theoretical
MND ceiling facilitated by myonuclear
addition, resulting in MND maintenance

Bamman, MM, 2017.

Hypertrophy of myuhbers with small
MNDs (e.g., regrowth after atrophy)
resulting in MND expansion
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CELULA SATELITES - MEMORIA
MUSCULAR?

De-training

C==o=I=D
Satellite cell
fusion

Re-training

First training

Atrophy

trai Previt I i
Untrained reviously trained Bruusgaard, PNAS (2010)

TIPOS DE FIBRAS MUSCULARES

- Atletas de endurance geralmente apresentam uma alta
porcentagem de fibras lentas.

- Atletas de poténcia e forga (velocistas, basistas)
possuem uma grande porcentagem de fibras rapidas.

TABEhA &.2 Composicio Tipica da Fibra
: Muscular em Atletas de Elite

% de Fibras % de Fibras Rapidas

Esporte Lentas (Tipo 1) (Tipos lix e lia)

Corredares de 70-80 20-30
distncia

Cofredores velotistas 25-30 70-75

Nac-atletas 47-53 4753
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TODAS AS FIBRA MUSCULARES HIPERTROFIAM? O TIPO DE FIBRA MUDA COM TREINAMENTO DE FORCA?
Treino de for¢a - 6 meses 70 g ::ﬁ :la !
60 MHC IIb %L
pm?
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Figure 10. Percent myosin heavy chain isoform content

) ('p < 0.05).
mAntes 0Depois

Fry AC et al, 2003
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INFORMAGOES IMPORTANTES PRODUGAO DE FORGA

Forc¢a e Comprimento

» Aumento no N° de Rep. = Aumento da massa muscular envelvida no exercicio.
» Aumento no N° de Rep. = Diminuicéo da forca durante o exercicio.

» Treinar até a exaustio = Otimo estimulo para hipertrofia.

» Dor durante a execucio do exercicio.
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PRODUCAO DE FORGA CURVA TENSAO-COMPRIMENTO

Forc¢a e Comprimento

Contragio Excéntrica
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