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Bloco Il - Objetivos

1) Utilizagao de substratos

2) Adaptagées estruturais e funcionais

A utilizacao de substratos

FONTES DE ENERGIA PARA A REALIZAGAO DE EXERCICIOS
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Glicose circulante?

Substratos

* Glicogénio muscular/hepatico

Glicose sanguinea

TAG no tecido adiposo — AG plasma

TAG no musculo esquelético
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Figure 415 Percentage of energy derived from the four

major sources of fuel during submaximal exercise (ie.,

65% to 75% VO, max). Data are from trained endurance
athletes.
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Causas da diminuicao da oxidacao de
. . - itina? A j ?
AG com aumento da intensidade L-Carnitina? Mas o que € isso*
* Redugédo na entrega de acidos graxos no e
musculo esquelético
+ Captagao prejudicada na mitocéndria LCARNITINA
« Indisponibilidade de carnitina G ot
 —
Van Loon et al. (2001)
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Maxima oxidagéo de gordura
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Figure 1. Representative illustration of fat oxidation (g.min") against exercise
intensity (W) during a graded, cycling Fat,,,, test, where MFO, maximal rate of fat
oxidation (g.min*) and Fat,,,,, the intensity at which MFO occurs (W).
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Oxidacao de substrato:
efeito cronico Populaton N MomMrO gmin)
Endurance-trained, lean males 201 053016
Recreationally-active, lean males 105 046 £0.14
Recroationally-active, loan femalos 68 035012
Overweight/cbase males 193 028+0.14
0.7 - —o—moderately trained Overweight/obess females: 144 0.16+005
0.6 —a— highly trained
€ For exampla, measurement of MFO at 0.67 g.min~" in an endurance-trained, lean male
E 054
5 0.4 - TABLE 2 | Normative percentio values for Fatimex (#%VOzmex) in difforent subject ¢
§ 0.3 - Population N Moan Fatmax (%VO2max)
® 02 Endurance- trained, lean males 201 56+8
" 04 - Recreationally-active, lean males &7 518
- Rocreationally-active, lean fomales 38 50+ 10
0.0 - T r . Ovarweight/obese malas 100 43+18
35 45 55 65 75 85 95 Ovarweight/obasa femalos. 27 61%10
Y% VO,max
B Achten e Jeukendrup (2004)
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{ TF aerdbio Porque

Mudanga na utilizagdo de substratos energéticos

—>

SEDENTARIO TREINADO
-usa preferencialmente LIPIDEOS

CARBOIDRATO -Poupa GLICOGENIO

» Atividade aumentada de enzimas
oxidativas;

* Aumento do numero de mitocondrias;

» Densidade capilar aumentada;
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Importancia de maximizar a
oxidagado de gordura ?

L.

Fat burning = Weight loss

Déficit caldrico

1} COMA MENDS 2] MEXA-SE MAIS
» A
% ;i

3} COMBINACRD DE AMBOS
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Maximizar a oxidacao de
gordura TABLE2.1 Body Stores of Fuels and Associated
Energy Availability
[Location g ___[keal |
Carbohydrate
+ Estoque de glicogénio é limitado; Lhew plysenen b 453
Muscle glycogen 500 2,050
Glucose in body fluids 15 62
» Deplegao associada a redugao da e = Fat I
. = ] . ubcutaneous visceral 7.800 73,320
Ilberagaf) de calcio — importante para = i 3 E
contragdao muscular; Total 7.961 74,833
Note. These estimates are based on a body weight of 65 kg (143
Ib) with 12% body fat.
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Resisténcia a insulina

Prasma Sheletal Muscle
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HIIT (extensivo e intensivo)

* 10 de 16 estudos reportaram aumento de

oxidagao de gordura (62%);

* Volumes maiores e intervengdes mais

longas parece ser mais benéficos;

Changes in fat oxidation in response to various regimes of high
* 10 a26%

intensity interval training (HIIT)

Todd Antheny Astorine' - Matthew M. Schubert'

23

24




3/26/2023

Qual é melhor?

RESEARCH

Open Access

Effect of interval training intensity on fat
oxidation, blood lactate and the rate of perceived
exertion in obese men

4 semanas de HIIIT (intervalado intensivo ou hiit curto)-
30s @ 90% VO, : 30s pausa passiva vs continuo de
intensidade moderada

Na oxidagéo de gordura
mesma magnitude

Curiosidade....

Women are better fat burners
than men

mysportscience

@ oesono

v ysponacianco,com

9.00 *

6.00

1
1
]
]
'
1

! MFO  7.40=0.13 mgrkg FEM %min

I . FATmax 45 + 1 %VO,max
3.00 I
i
1]
I
'
I
i

Fat oxidation rate (mg-kg FFM-".min"")

v
r GJ
B Venables MC, Achten J

—a—

30 40 50 . 80 70 80 90 Jeukendrup AE. Determinants of
fat oxidation during exercise in

Exercise intensity (%VO,max) healthy men and women: a cross-
sectional study. J Appl Physiol
1985). 2005 Jan;98(1):160-7.
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Concluindo Adaptacdes estruturais e funcionais
» Oxidacao de carboidratos aumenta com a
intensidade do exercicio mas diminui com
a duracéo;
» Oxidagao de gordura aumenta com
treinamento a longo prazo;
+ Importante para o desempenho e para a
saude metabdlica;
27 28
+ Mitocéndria w&

+ Tipos de fibras @

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

esquelético
Q&

» Atividade enzimatica

ical Adaptations in Muscle

SRCISE ON MITOCHONDRIAL OXYGEN UPTAKE AND RESPIRATORY ENZYME
LETAL MUSCLE®

Joux 0. Hoviossy

From the Dvpartment of Preventive M dicins, Waskington University Sckasd of Mt
i

‘Subsarcolemma miechondria

hondria

John Holloszy,1967
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Cross-talk - intensidade ou volume?

1 Bl 507,16 (0191 pp 41154118

CROSSTALK CROSSTALK

CrossTalk apposing view:
Exercise training volume is more
important than training
Intensity to promote increases in
mitachondrial content

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

content David 1. Bishop'* (0, Javier Botella'

and Cesare Granata®

Unstitute for Healtk and Sport (iHeS),
Victoria Universiry, Melbourne, Australia
“schoolof Medical & Health Sciences, Edith
Cowvan University, Joondalup; Auseralia

* Department of Diaberes, Central Clinkcal
School, Manash University, Melborrne,
Australia

Email: David Bishop@vu.edu.au

Edited by: Francisco Sepalveda & Paul

Greenhat

Martin J. Maclnnis' ©,
Lauren E- Skelly® and
Faculty of Kincsiol
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osim Gorostiaga etal 1991 o
Burgomaster et al. 2008 y=0 Tﬂx +17.701
R*=0.3445

€S Aesiity (% increase from baseline)

Correlagéo significante e
positiva entre volume e

aumento da mitocondria

Néo teve correlagao significante
x entre intensidade e aumento da

mitocondria
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Cross-talking

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

+ Exercicio de moderada intensidade a 66 % (45
a 80%) iVO, s = 28% t

HIIT 80% (65 a 90%) IVOys, = 27% ﬁ

* Volume 60% menor no HIIT

Importante!

» Estudo da mitocéndria
—Microscopia: volume da organela

—Marcadores bioquimicos: enzimas
localizadas na mitocdndria
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Adaptacao enzimatica pos TF aerébio

‘NAD*

NADH co,
Avcetyl-CoA

Citrato Sintase

35

36




3/26/2023

Change in SDH activity (%)
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VARIAGCOES NA ATIVIDADE ENZIMATICA

Tipo de modalidade praticada
(Vastus lateralis)

200, OSOH  @LDH B PHOSP

3 o

a

% de variagio
relativa aos sedentarios
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Tipos de fibras

TABLE 1.1 Percentages and Cross-Sectional Areas of Type | and Type Il
Fibers in Selected Muscles of Male and Female Athletes

Athlete Sex Muscle swtypal S typell
Sprnt runners M Gastrocnemius 2 %
F Gastrocnamius 21 7
Distance runners M Gasirocnemius ] 21
F Gastrocnemius -] 31
Cyclists M Vastus lateralis 57 43
F Vastus lataralis H 49
Swimmers M Posterior daltoid &7 k<]
Weightifters M Gasirocnemius 4 56
M Detoid 53 4
Thathletes M Posterior dehoid 60 40
M Vastus lataralis ] 37
M Gastrocnemius 50 4
Canceists M Postarior dehoid 7 2
Shot-putters M Gastrocnemius a8 (-]
Nonathietes M Vastus laterals P 83
F Gasirocnemius 52 48

Adapled by parmission, Fam WL Kannay, 1 Wimors, and DIL Cos8, 2018, Physiciogy of port and axercss, 61
L Hurman Kinatics), 45,

i

Variagdes na % de distribui¢ao de fibras
Tipo de fibra de acordo com modalidade praticada
(Vastus lateralis)

LI Fibras Tipo |
807 m Fibras Tipo Il

601

201
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Transi¢oes da MHC

Miosina de cadeia
pesada (MHC)

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

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

41

Treinamento aerdbio e area de seccao
transversa
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Estudo com humanos — mulheres idosas

» Treinamento aerdbio durante 12 semanas
* 60-80% da FC de reserva

* 3/4 sessdes por semana (30-45 minutos
cada)

Aerobic capacity, L min~!
ml kg™ -min~!

Maximum heart rate, bpm

Body weight, kg

BMI kg-m~*

Body fai, %

Ealmass ke

Fat-free mass, kg

Quadriceps muscle volume, cm®

S

Normalized power, W-cm?

Knee extensor peak isometric force, Nm

Normalized force, Nm'em?®

Harber et al., 2009

Massa muscular e treinamento
aerdbio? Qual a relagdo?
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No controle de peso:

I Aumento do metabolismo basal

Thais Rezanda Scuseolin’,

plrmtera
I Aumento do déficit calérico S, AR

Potencializagéo das vias da
insulina para sintese proteica

No rendimento de atletas de Endurance:

lla e lix de alto potencial de
excitabilidade.

Recrutamento de fibas Tipo p—
Neurénio Motor

I Resisténcia a fadiga Gangizs

Migkna

Fien misseuti

Berne & Levy, 2018
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duragéo. Tempo de exaustao (min)

Figura 1. Relagdo entre a concentragao inicial de glicogénio
muscular e o tempo de performance. D apés dieta
baixa em carboidrato, A apds dieta balanceada e O
apés dieta alta em carbeidrato.

Fonte: adaptado de Bergstrom et al.".

https://doi.org/10.1590/S1415-52732007000400009

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

01959131/ 16480808220

MEDICINE & SCIENCE IN SPORTS & EXERCISE

* 18 homens obesos com sindrome metabdlica

* 4 meses

* 3 X por semana

* 4 séries de 4 minutos a 90% FCmax: 3 minutos a
70% FCmax -

* Bicicleta

* Dexa

* Biopsia
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TABLE 1 Exercise and aitvopome i canges with 4 months of serobc menal traming
Prevaining  Poswraining % Change  Pralue
VOope (miO;ig 'mn ) 28827 XEL) % 000°

O (g0~ ') [FTH
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Data are mean + SO for 18 subjects. *SigniSicantly diflerent from pretrsining
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Effect of training on enzyme activity and fiber
composition of human skeletal muscle

&
T

F D GOLLNICK, R B ARMSTRONG, B SALTIN, € W, SAUBERT IV,
- WL SEABROWICH, AND & E SHEPHERD
J Pyl E4 '

Deperturetof Piyiel Eduistin o Mo, Worknghon Soe Uiy, Pllmas, Woasbagion 99163

£y
T

Ghogdnio mmeuiar (ghg da miscuic)

T

L
Trainamenss
(4 diaw/ssmana, 20 sarnénas)

13 a 15g/kg e aumento
2,5x
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Nas vias de Beta-oxidacéo...

Fatty acids.
P
L, Coenzyme A

HAD*
C s

§ Oxidation
in the mito- FAD
chondria T
\ FADH;

Aumento dos AG
intramusculares

I creavage

snips off
2C fragments

Triacilglicerol intramuscular

The Ultrastrueture of the Normal Human Skeletal

Musele

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

Hans Hoppeler, Pierre Lithi, Helgard Classsen, Ewald R, Weibel, and
Hans Howald

Anatomisohes Tnstitat der Universitht Bern and
Forschungsinatitut der Bidg. Turn. und i

Received June 18, 1073
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+ Aumento da densidade mitocondrial

» Aumento da atividade de enzimas oxidativas
* Aumento da proporgao de Fibras do tipo |

* Aumento de glicogénio e lipidio intramuscular

“*Mesmo em protocolos de exercicio mais
intenso
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mass & contractility
mitochondrial
content/quality

anti-oxidants

mitochondrial quality
hormonal adaptation
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FA oxidation

Healthspan
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