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Bloco Il - Objetivos da aula

1) Utilizacao de substratos (video 1)

2) Adaptac0Oes estruturais e funcionais (video 2)



Adaptacoes estruturais e
funcionais

* Mitocondria “,:f
* Tipos de fibras
o)

* Area de seccdo transversa, sintese de proteinas,
glicogénio e triacilglicerol no musculo esquelético

e Atividade enzimatica



Mitocondria
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Cross-talk - intensidade

ou volume?
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Correlacao significante e positiva entre
volume e aumento da mitocondria

Nao teve correlacdo significante entre
intensidade e aumento da mitocondria




Cross-talk

* Segmentou para HIIT (extensivo e intensivo)
(excluindo exercicios maximo - SIT)

e Exercicio de moderada intensidade a 66 % (45 a
80%) iVO,, ... 28% t

* HIIT 80% (65 a 90%) VO, = 27%1

e Volume 60% menor no HIIT



IMPORTANTE!

* Estudo da mitocondria
* Microscopia: volume da organela

* Marcadores bioquimicos: enzimas
localizadas na mitocondria
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Figura 3.17 Os trés estégios da fosforilagio oxidativa. De Mathews ¢ van Holde, Biachemistry, Diane Bowen, Ed. Copyright €
1990 Benjamin/Cummings, Menlo Park. CA Reproduzido com permissio.



Sir Hans Krebs

Adaptacao enzimatica
pos TF aerobio

Pyruvic acid
NAD*
NADH Co,
Acetvl CoA
Oxaloacetate Citric acid

X

ADP ~ Succinyl-CoA
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Variacdes na atividade enzimatica

Tipo de modalidade praticada
(Vastus lateralis)
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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)
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Transicoes da MHC

Miosina de cadeia
pesada (MHC)

O TF de endurance leva a mudanca na expressao da miosina
de cadeia pesada de fibra do tipo |

Demirel HA et al. J Appl. Physiol. 1999, 86:1002-8



Treinamento aerobio e area de seccao
transversa




Estudo com humanos — mulheres idosas

* Treinamento aerdobio durante 12 semanas

* 60-80% da FC de reserva
* 3/4 sessoes por semana (30-45 minutos cada)

Pre Post % Change
Aerobic capacity, L min™’ 1.1=0.1  1.4=0.1% 20=6
ml kg™ ' min~" 15.9£1.0 20.5x0.9% =6
Maximum heart rate, bpm 154 =7 1576 N/A
Body weight, kg 68.0x4.8 67.2=45 N/A
BMI, kg:m™2 252*=1.8 25.1%£1.8 N/A
Body fat, % 40.7£34 308x357 —24=1.0
A%, k g [ =+ 1 == = =310+ f
Fat-free mass, kg 306 1.4+

Quadriceps muscle volume, e¢m 587£55  634=60%

L=
] 1

Normalized power, W +cm? 58208 6.5:08% 14=4
Knee extensor peak isometric force, Nm 199%=25  261x27% 357
Normalized force, Nm+cm? 49+04 59£0.5% 227

Harber et al., 2009



Aerobic Exercise Training Increases Muscle
Water Content in Obese Middle-Age Men

0195-9131/16/4805-0822/0
MEDICINE & SCIENCE IN SPORTS & EXERCISEg

RICARDO MORA-RODRIGUEZ', ALICIA SANCHEZ-RONCERO', VALENTIN EMILIO FERNANDEZ-ELIAS',
AMELIA GUADALUPE-GRAU', JUAN FERNANDO ORTEGA', FLEMING DELA? and JORN WULFF HELGE?

* 18 homens obesos com sindrome metabdlica

e 4 meses

e 3 X por semana

* 4 series de 4 minutos a 90% FCmax: 3 minutos a
70% FCmax - intervalado extensivo

* Bicicleta

* Dexa

* Biopsia



TABLE 1. Exercise and anthropometric changes with 4 months of aerobic interval training.

Pretraining  Postiraining % Change  Pvalue
‘l?[]gm,k (mLOykg "min~") 288 +7 321 +8 11% 0.001*
FOpma (@-min ) 0.24 + 009 0.32 £ 0.1 33% 0.003*
Workloadma ( Winax) 232 + 67 255 + 75 10% 0.001*
Body weight (kg) 95.21 +10 03.36 + 10 —=1.9% 0.022*
BMI (kg-cm ?) 334 +3 327 + 2 —2.2% 0.013*
Waist circumference (cm) 109 £5 107 £ 5 ~1.8% 0.016*
Fat mass (kg) 319+43 301 +51 —5.4% 0.044*
FFM (ka) 599+9 60.3 + 8 0.5% 0.477
Right leg FFM (kg) 984 +184 10.02 + 1.85 1.8% 0.023*

Data are mean + SD for 18 subjects. *Significantly different from pretraining.

Muscle Total Protein (g/kg ww)
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Vol 34, No. 1, January 1973, Prsted :n US A

Effect of training on enzyme activity and fiber
composition of human skeletal muscle

P. D. GOLLNICK, R. B. ARMSTRONG, B. SALTIN, C. W. SAUBERT 1V,
W. L. SEMBROWICH, AND R. E. SHEPHERD
Department of Physical Education for Men, Washington State University, Pullman, Washington 99163

0 A
Trainamento
(4 dias/semana, 2() samanas)

13 a 15g/kg e aumento 2,5x




Triacilglicerol intramuscular

The Ultrastructure of the Normal Homan Skeletal

Muscle

A Morphometric Analysis on Untrained Men, Women
and Well-Trained Orientoers*

Hana Hoppoler, Merre Ldthi, Holgard Classsen, Ewald B, Waibel, and
Huana Howasld

Anatomisches Institut der Universithd Bern and
Forsohungainstitub der Eidg, Turn. und Bpartschale Magglingen, Switzorlsmd

Hoeosived June 18, 1871



Fig. 2. Longitudinal gection of m. vastus lateralis of trained man showing myofibrils



Concluindo....

* Aumento da densidade mitocondrial

* Aumento da atividade de enzimas oxidativas
 Aumento da proporcao de Fibras do tipo |
 Aumento de glicogénio e lipidio intramuscular

*Mesmo em protocolos de exercicio mais intenso






