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Adaptacoes no musculo
esqueletico promovidas pelo
treinamento anaerobio




Dois Blocos

Bloco I - caracterizacao do exercicio anaerébio

Bloco II - adapta¢des no musculo esquelético



Objetivos da aula

= Apresentar caracteristicas de exercicios anaerdbios
classifica-los de acordo com suas respectivas demandas
fisiologicas

= Essa classificagao sera utilizada posteriormente nas aulas
subsequentes



O que é exercicio
ahaerobio?
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Intensidade méaxima
Velocidade méxima de Sprint
Velocidade pico

Velocidade aer6bia maxima
Consumo maximo de oxigénio

Limiar anaerobio - Velocidade critica

Limiar aerébio

Repouso




Contribuicao dos sistemas em um
unico esforco maximo




Interacao dos trés sistemas de transferéncia de

energia durante o exercicio
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Interacao dos trés sistemas de transferéncia de

energia durante o exercicio
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Contribuicao dos Sistemas
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Metodos para quatificar a

contribuicao anaerobia

Biopsia

Déficit de oxigénio (MAOD)

Epoc + lactato




Sprint interval training
(SIT)
Repeated Sprint
training (RST)
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Caracteristica central — tiros de 3 a 10s com intervalos

até 1 min

Pausa passiva

10 x 6s: 30s de recuperacao
Relacao esforco: pausa de 1:5



» 10 x 6s na maior intensidade possivel com 30s de intervalo

Human muscle metabolism during intermittent
maximal exercise

G. C. GAITANOS, C. WILLIAMS, L. H. BOOBIS, AND S. BROOKS

Department of Physical Education, Sports Science, and Recreation Management, Loughborough
University, Loughborough, Leicestershire LE11 3TU, United Kingdom
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PCr resynthesis (3%)
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pH muscular durante recuperacao passiva

apos 6 min de exercicio dinamico exaustivo
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Caracteristica central — tiros de 20 a 30s
com Intervalos superiores a 2 min

Pausa passiva

4 x 30s : 4 min

Relacao esforco:pausa de 1:8



Performance and energy systems contributions during
upper-body sprint interval exercise

Emerson Franchini', Monica Yuri Takito®*, Maria Augusta Peduti Dal'Molin Kiss®
"Martial Arts and Combat Sports Research Group, School of Physical Education and Sport, University of Sao Paulo, Sao Paulo, Brazil

"Human Maovement Pedagogy Department, School of Physical Education and Sport, University of Sao Paulo, Sao Paulo, Brazil
*School of Physical Education and Sport, University of Sao Paulo, Sao Paulo, Brazil

(Franchini et al., 2017)
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v'Diversas modalidades esportivas tem alta solicitacdo anaerdbia

vRST e SIT
v Alta solicitacdo da glicélise e do sistema ATP-CP no primeiro

esforco
v'elevadas concentracfes de H* e diminuic¢édo do PH
v" dependéncia da restauracdo de CP

v'Retorno do ph segue padrdo monoexponencial com meio
tempo de ~ 9 a 15 minutos

v meio tempo da ressintese de ATP-CP pode ocorrer em 60

cantindnce
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Bloco Il - Objetivos da aula

= Adaptacoes metabolicas e estruturais;

= Oxidacao de substratos;



Adaptacoes

Aumento de atividades de enzimas anaerdbias;
Proporcao de fibras rdpidas aumentada;

Aumento de substratos:
PCr
Glicogénio muscular
ATP



Variacdes na atividade enzimatica
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Aumento na atividade enzimatica
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Tipos de Fibras

TABLE 1.1 Percentages and Cross-Sectional Areas of Type | and Type ||

Fibers in Selected Muscles of Male and Female Athletes

Sprint runners

Distance runners

Cyclists

Swimmers
Weightlifters

Triathletes

Canoeists

Shot-putters
Nonathletes

Adapied, by permission, from WL. Kenney, JH. Wimore, and DL Costil, 2015, Physialogy of sport and exercise, 6

IL: Humnan Kinetics), 45,
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Muscle
Gastrocnemius
Gastrocnemius
Gastrocnemius
Gastrocnemius
Vastus lateralis
Vastus lateralis
Posterior deltoid
Gastrocnemius
Deltoid
Posterior deltoid
Vastus lateralis
Gastrocnemius
Posterior deltoid
Gastrocnemius
Vastus lateralis
Gastrocnemius

% type |
24
27
79
69
57
51
67
44
53

60
63
59
71
38

47
52

% type Il
76
73
21
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Variacoes na % de distribuicao de fibras

Tipo de fibra de acordo com modalidade praticada
(Vastus lateralis)

[ ] Fibras Tipo |
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SIT -4 x30s: 4,5 minutos

J Physiol 586.1 (2008) pp 151-160 151

Similar metabolic adaptations during exercise after low

volume sprint interval and traditional endurance training
in humans 1764 citacBes

Kirsten A. Burgomaster', Krista R. Howarth', Stuart M. Phillips!, Mark Rakobowchuk',
Maureen J. MacDonald!, Sean L. McGee? and Martin J. Gibala’
Physiol 575.3 (2006) pp 901-911 901
Short-term sprint interval versus traditional endurance

training: similar initial adaptations in human skeletal
muscle and exercise performance

1419 citacoes
Martin J. Gibala', Jonathan P. Little', Martin van Essen', Geoffrey P. Wilkin', Kirsten A. Burgomaster’,
Adeel Safdar’, Sandeep Raha’ and Mark A. Tarnopolsky”

Exercise Metabolisrn Research Group, Department of Kinesiology, McMaster University, Hamilton, Ontario, L85 4K1, Canada

*Departments of Pediatrics and Medicine, McMaster University, Hamilton, Ontario, L8N 375, Canada



Oxidacao de substratos - HIIT e SIT

10 de 16 estudos 4 de 11 estudos
reportaram aumento de reportaram aumento de
oxidagao de gordura oxidagao de gordura
(62%); (37%);

10 a 26% 3a10%

Changes in fat oxidation in response to various regimes of high
intensity interval training (HIIT)

Todd Anthony Astorino' - Matthew M. Schubert!




Cross-talk - intensidade ou volume?

J Physiol 597.16 (2019) pp 41114113

CROSSTALK

CrossTalk proposal: Exercise
training intensity is more
important than volume to
promote increases in human
skeletal muscle mitochondrial
content

Martin J. MacInnis' &,

Lauren E. Ske]ly: and Martin J. Gibala?
'Faculty of Kinesiology, University of
Calgary, Calgary, Alberta, Canada
“Department of Kinesiology, McMaster
University, Hamilton, Ontario, Canada

Email: martin.macinnis@ucalgary.ca

Edited by: Francisco Sepulveda & Paul
Greenhaff

J Physiol 597 16 (2019) pp 4115-4118

CROSSTALK

CrossTalk opposing view:
Exercise training volume is more
important than training
intensity to promote increases in
mitochondrial content

David J. Bishop"? '/, Javier Botella

and Cesare Granata®

!Institute for Health and Sport (iHeS),
Victoria University, Melbourne, Australia
2School of Medical ¢~ Health Sciences, Edith
Cowan University, Joondalup, Australia
*Department of Diabetes, Central Clinical
School, Monash University, Melbourne,
Australia

Email: David.Bishop@vu.edu.au

Edited by: Francisco Sepiilveda & Paul
Greenhaff




Técnicas

Protocolos distintos

SIT pode aumentar a
densidade
mi’tOCO.nClria1 mas € ~ | Falta de equalizacdo
superior a outros
protocolos?
Desempenho?
Estado de

treinamento




Estado de treinamento

Contribuicao aerdbia

Scand J Med Sci Sports 2011 21: 765-772 2010 John Wilsy & Sons AS
doiz 10.1111[j 1600-0838 201001 136.x cANDINAVIAN JOU *l o

s RN F
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Specific muscle adaptations in type Il fibers after high-intensity
interval training of well-trained runners

T. A. Kohn', B. Essén-Gustavsson®, K. H. )I_\'hurghl

! Department of Physiological Sciences, Stellenbosch University, Matieland, Stellenbosch, South Africa, >Department of Clinical
Sciences, Swedish University of Agricultural Sciences, Uppsala, Sweden

Corresponding author: Prof. K. H. Myburgh, Department of Physiological Sciences, Stellenbosch University, Private Bag X 1,
Matieland, Stellenbosch 7602, South Africa. Tel: +27 21 808 3146, Fax: +27 21 808 3143, E-mail: khm@sun.ac.za

Accepted for publication 8 March 2010

Intervalado extensivo
(HIIT longo)

LDH nas
fibras
tipo Ila



REVIEWS

JSPORTS MED PHYS FITNESS 2009:49:333-45

Generalized training effects induced by athletic preparation
A review

V.B.ISSURIN

Elite Sport Department af the Wingate Institute
for Physical Education and Sport, Netarya Israel
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Concluindo

Efeitos importantes em enzimas anaerdbias, aumento de
substratos (ATP, PC e glicogénio); fibras rapidas;

Pode ocorrem efeitos em estruturas funcionais e
morfologicas relacionadas ao metabolismo aerébio mas

em menor magnitude;

Janela de adaptagdo anaerdbia é menor!
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