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’Intensidade do Exercicio

Durag¢ao do Exercicio\

’Alimentagéo‘

Suplementos

Lipidios

Homem (80 kg): |

* AGNE=0,4g
* TAGplasma=4g
* Tecido adiposo =12.000 g

* TAG intramuscular =300 g
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Exercicio e Metabolismo
de Lipidios
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POR QUE DURANTE O EXERCICIO INTENSO, A
PRINCIPAL RESERVA ENERGETICA DO ORGANISMO NAO

REPRESENTA O PRINCIPAL SUBSTRATO OXIDADO?
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Exercicio e Oxidacéo Lipidica
1) Lipdlise no tecido adiposo
2) Transporte de AGNE plasmaticos
3) Transporte através do sarcolema
4) Transporte intracitoplasmatico
5) Ativagao do AG
6) Transporte mitocondrial

7) Processos oxidativos
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Captacgao de AGNE

o Nao treinado
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pumol min-?
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120 min

Duracdo do exercicio

J. Appl. Physiol. 87(1): 285-293, 1999

‘/Ativagﬁo de AG

‘/Transporte Mitocondrial
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AG Acil-CoA CoASH
I\{Iembran.a Acil-CoA
mitocondrial )
externa [\, sintetase

Processos

Oxidativos
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Intramuscular triacylglycerol, glycogen and acetyl

240 min Exercicio (57 % VO, max)

|

group metabolism during 4 h of moderate Blood
exercise in man Time RER glycerol
J. Physiol. 541(3): 969-978, 2002 (min) (pmol 1)
0 NM 119 + 18
v i ) 10 NM 128 + 14
Ciclistas treinados 30 0.89 + 0.01 147 + 12
v 60 0.88 + 0.01 211 + 32
Duragdo: 240 minutos; 57% VO,,,, 90 0.86 £ 0.02 301 +46*
v 120 0.85 + 0.02 380 + 49 *
Biopsia: 0’, 10, 120’ e 240’ 150 0.83 + 0.01 501 +55%
180 0.83 + 0.02 608 + 51 *
v Refeicdo: 2 h antes do exercicio 210 0.82 + 0.01 655+ 36
240 0.81 +0.01 701 + 58
29 30
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Contetudo de TAG IM

Atividade da PDH
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Porcentagem de Oxidacao

Sensitivity of CPT I to malonyl-CoA in trained and
untrained human skeletal muscle

EMMA C. STARRITT, RICHARD A. HOWLETT. GEORGE J. F. HEIGENHAUSER

AND LAWRENCE L. SPRIET

Department of Human Biology and Nutritional Sciences, University of Guelph, Ontario NI1G ZW1

Department of Medicine, McMaster University. Hamilton, Omtario, Canada L8N 3Z5; and
Department of Physiology. The University of Melbourne, Parkville. 3052. Australia

Endoc

s J P
First published Seplember 3. 200

Regulation of CPT I activity in intermyofibrillar and
subsarcolemmal mitochondria from human and rat skeletal muscle

G 2w
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Atividade da enzima CPT |

Ia

Am J Physiol Endocrinol Metab 286: E85-E91, 2004

pmol.min"t.kg wet musclet

Atividade da enzima Citrato sintase

Ll

Am J Physiol Endocrinol Metab 286: ES5-E91, 2004

mmol.min't.kg wet muscle?
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Quais sao os principais . ]
fatores que influenciam a IntenS|dade dO
utilizacdo de substratos no Exercicio
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Van Loon et al,, 2001
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Alimentacao

WIFAT  _|CHO

Exercise duration (h)
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Ciclo Glicose-Acidos

Graxos

Sangue AG-ALB Glicose
Citossol »— | HK
glicose-6-Pﬁ
frufose-6-P
TAG im —»AG-FABP

Frutose 1,6 di-P

Acil-CoA

Piruvato

Mitocondria ‘ CCAT >

CPT-2

57 58
Effects of elevated plasma FFA and insulin on
muscle glycogen usage during exercise
~
Human Performance Laboratory, Ball State University, Muncie, Indiana 47306
de AG no plasma | |fme
1 controle
|
7 Fatty meal
» 3! 'y (4,5 h antes)
7 e - o7 + heparina
l- 30 min corrida |
70% VO, max) |
/
59
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Effects of elevated plasma FFA and insulin on
muscle glycogen usage during excreise

Effects of elevated plasma FFA and insulin on
muscle glycogen usage during exercise

ok I\; Haman Poformance Laborsiry, Bl Se Univeraty Mt Tniona 47308+
<= ’ L\:
AGNE plasma | & :: s S
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’Degradagéo de Glicogénio Muscular

High-Fat e
] el Performa__nce
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65 66

2785

Weeks 1-7 Week 8

Low carbohydrate, high fat diet impairs exercise economy
65% carbohydrate; 15% lipid; 20% protein Remain and negates the performance benefit from intensified

e training in elite race walkers

Louise M. Burke'?, Megan L. Ross'%, Laura A. Garvican-Lewis"?, Marijke Welvaert**, Ida A. Heikura'~,
Sara G. Forbes', Joanne G. Mirtschin', Louise E. Cato', Nicki Strobel®, Avish P. Sharma®
and John A. Hawley*

Dietary intervention:
HCHO: 8.6 g.kg ' CHO, 2.1 g.kg " PROTEIN, 1.2 g.kg * FAT
PCHO: 8.3 g.kg ' CHO, 2.2 g.kg * PROTEIN, 4.7 g.kg * FAT
LCHF: <50 g.d ' CHO, 2.2 g.kg * PROTEIN, 1.2 g.kg * FAT

J Physiol 1996;492:293

67 68
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[JRace 1
52 o * I Race 2 a a
504 SPORTS MEDICINE Nutrition and Athletic
ACADEMY OF NUTRITION AND DIETETICS
* DIETITIANS OF CANADA Performance
48 «
_ o
£ 46
= .
£ |AG saturados < 10% VCT |
42 4
404 | Evitar ingestao Lipidios < 20% VCT
38 o
36 T T T
A Race1 HCHO PCHO LCHF
Mean 190 s faster 124 s faster 23 s slower
[90%Cl) [114-266 s) [62-186 5] (162 s Faster
Faster Faster -208 s Slower]
69 70
mal o wal of th
ISSN exercise & sports nutrition review ® ISSN exercise & sports nutrition review ®

update: research & recommendations

Ingestéo de Lipidios

~30% VCT
1 g LIP/ kg peso
Balango AG
Energético essenciais
\ g Estoques —
TAG IM _

update: research & recommendations

Ingestéo de Lipidios

~20% VCT

Gordura corporal
em atletas

71
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Suplementos Fe 1 st o o o8 Journal of e ntematona
Society of Sports Nutrition

Cafeina Carnitina Capsaicina . » . ®
/ : ISSN exercise & sports nutrition review

ommendations

Robet

update: research & rec

hael

an M. Keiner®, Ralf J3ger’

Citrus
aurantium _

Ginseng
LD i AGPI w3
. AfPr- w
hidroxicitrico _ P
73 74
ISSN exercise & sports nutiition review @ ISSN exercise & sports nutrtion review  ® o ) iy
update: research & recommendations update: research & recommendations . Little to No Evidence to Support Efficacy
and/or Safety
Category » Arginine
|:“> - Camnitine
. Strong Evidence to Support Efficacy and
Apparently Safe :

Performance enhancement

« B-alanine

- Caffeine

- Carbohydrate

- Creatine Monohydrate

« Sodium Bicarbonate

- Sodium Phosphate

« Water and Sports Drinks

75 76
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CAFEINA "

_ 80~
%l 70 - 9 mg/kg
5 60 -
e 50
© 404 6 me/kg
-
o 30+
©
g 20 3 mg/kg|
&u 10
0 mg/ki
0 —— —
-60 0 5 15 exh
Time (min)
Sports Med (2014) 44 (Suppl 2):5175-5184

77 78
Tempo até a exaustdo ‘ 7 Caffeine

80 = Adipocyte Eplsghrine "’g""

70 = b b a,b e T adenylyl cyclase \/ A resepter
- 507 T S e
: h
. —] 50 - AMP PDE- SAMP
£ ’
o 407 Lipid Droplet Pt
£ 30 ©
'_ HSL

20 + ;

10 - - Caffeine

0- . ,_
0 3 6 9 -—

Caffeine dose (mg/kg body mass)

SEnrls Med (2014) 44 (SuEpI 2):5175-5184

f— aquapori glycerol
L

IntJ Sports Med. 1998 Aug;19(6):371.9 Sports Med. 1998 Apr;25(4):241-57
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SPECIAL COMMUNICATIONS

Nutrition and Athletic
Performance

AMERICAN COLLEGE
of SPORTS MEDICINE

ACADEMY OF NUTRITION AND DIETETICS
DIETITIANS OF CANADA

Jont Posmon STATEMENT

@ Percepgdo de Fad@

National Collegiate Athletic Association:
< 15 pg cafeina/mL urina

Liberagdo de Calcio do
reticulo sarcoplasmatico

Cafeina

Adenosina

"
B T S

4-.5%}4,

@ l -
> agonism/
% activation
= antagonism/
inhibition

81

82

International Journal of Sport Nutrition and Exercise Metabolism, 2018, 28, 104-125
ot 0.1 12V {sreen. 2018-0020

hapsidd
© 2018 Human Kinetcs. Inc CONSENSUS STATEMENT

I0C Consensus Statement: Dietary Supplements
and the High-Performance Athlete

Table 3 Supplements With Good 1o Strong Evidence of Achieving Benefits to Performance When Used in
flﬂh\tm Peeling et .l,1mmﬂmm1A—sﬂ.

\Caflene J
| —

Cafleine is a
ot Len

Mechanism

83
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Lumen Enterocyte Lymph Capillary

{::olipoprotein -, B

ospholipids

Effect of medium-chain triacylglycerol and carbohydrate ingestion
during exercise on substrate utilization and subsequent cycling
performance’?

isker E Jenkendrup, Josephine JHC Thielen. Anton JM Wagenmakers, Fred Brouns

.- )
Ciclistas Treinados '*g 4

9

2 horas, 60% VO, max % .
B s

85

Effect of medium-chain triacylglycerol and carbohydrate ingestion
during exercise on substrate utilization and subsequent cycling
performance’?

isker E Jeukendrup, Josephine JHC Thielen. Anton JM Wagenmakers, Fred Brouns, and Wim HM Saris

Exercicio e Suplementagao com TCM

30 g TCM

7\

Trial Duration Average work rate
min w
CHO 14.18 + 0.57 3144+ 185 = . : :
CHO + MCT  14.02 % 0.32 313.9 + 13.0 N&o influencia 7% gasto energético
[MCT 17.33 + 1.10° 263.1 +22.4° degradacdo de
43 £0. 311. . AN
PLAC 14.43 £0.70 16178 glicogénio muscular
N AT ' Y B § o
AE) 1= ﬁ 3 d
MR ‘m m

87

88
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L-Carnitina

camitine palmitoyl ¥
transferase | (CPT1) '§

i OO

K., L s  acylcarnitine
nitine palmitoyl
transferase Il (CPT2)

fatty acyl-CoA fatty acylcarnitine

wansiocase JIf

mitochondrial matrix

89

Int. J. Sports Med., Vol. 15, No. 4, pp. 181185, 1994,
The Effects of L-Carnitine Supplementation
on Performance During Interval Swimming

S W Trappe. D. L. Cosiill, B. Goodpaster, M. D. Vukovich, W J. Fink
Human Performance Laboratory, Ball State University, Muncic, IN 47306
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Consideracoes
Finais

Treinamento Fisico e Adaptagdes Metabdlicas

Motor neuron

NADH. . .
- Citri
acid‘ ﬁ@g
"-'-\" cycle  -Ketojlutarate
Fumarate 7':@
/xé SuccinylCoh
- Succinate. @
o

Acetyl-CoA

Citrate

Isocitrate

cappilary

muscle fibers
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Ml Intense exercise _|Moderate exercise | Mild exercise
50%-60% 2

75%-90%
VO2max

Exercise duration (min)

volmn

25%-30%
VO3max

94

Duragao do Exercicio e Substrato Muscular

100 —
90 |— Muscle triglycerides
80 |—
9
2 70—
% oo lB Plasma FFA
3
el 50 [—
g 40 |— Blood glucose
b
's 30—
32
20 |—
Muscle glycogen
10—
0 | | J ]
0 1 2 3 4
Exercise time (hr)
96
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Plasma glucose (uM)
Plasma
3-OHbutyrate (uM)
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Exercise intensity
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Serum fatty acids (uM)

o 20 40 &0 80 100 120 40 60 80 100 120
Exercise time (min) Exercise time (min)

(S

2 3
Initial muscle glycogen (g-100 g musde"'} B CHO-loaded CHO-depleted

SRt — hidrica,

asmracam covuras suplemar‘nm alimentares e drogas:
e s Nutrition and Athletic comprovagio de agio ergogénica o
s Performance ¢ potenciais riscos para a saude -
[ AG saturados < 10% VCT | Lipidios: ~ 30% VCT
| Lipidios: 20% - 35% VCT | 1g LIP/ kg peso

0, 0/ 0/
[ Evitar Lipidios < 20% VCT| [10% Sat, 10% AGMI 10%AGP_|

ISSN exercise & sports nutrition review o
update: research & recommendations

Lipidios: ~ 30% VCT
1 g LIP/ kg peso

@Gordura corporal em atletas =——p ~ 20% VCT

99
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