22/09/2019

Nutricdo, Exercicio \
Fisico e Sistema Imune|

\ Gen, 7.
§?<@ Prof. Dr. Marcelo Rogero
<
Z’ . %_ Laboratério de Gendmica Nutricional e Inflamagido - GENUIN
z - [~ 5 Departamento de Nutrigdo
9)@ &¥ | Faculdade de Saide Publica - USP
"o 997 uo\'&e\p& e-mail: mmrogero@usp.br

Sistema
Imune

Nutr|entes e CBAI f x
ExerC|C|o fISICO

Nutrition Reviews, 64:119-131, 2006

1 2
r Fungﬁo
O exercicio fisico
modula a ’ RV
imunocompeténcia?

Sedentario Moderado

Intensidade do Exercicio

Eur. J. Appl. Physiol., 87:153-8, 2002

4




22/09/2019

|LScand J Med Sci Sports 2006: 16: 4-6

5

'

Infection odds ratio
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Modulagao das Respostas
Th1 e Th2 pelo exercicio
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Exercicio de Endurance, ITRS e
concentragdo de IgA salivar
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RE,4 = 0.24, P = 0.006
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Curr Opin Clin Nutr Metab Care 9:659, 2006
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Carboidratos e

Imunocompeténcia

Exercicio fisico
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Acoes Antiinflamatérias e

Supressoras da Imunidade

Sports Med., 33(10):771-781, 2003
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Pre-Exercise Carbohydrate Status and Immune
Responses to Prolonged Cycling:

I1. Effect on Plasma Cytokine Concentration
International Journal of Sport Nutrition and Exercise Metabolism, 2001, 11, 503-512
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16 maratonistas
Corrida: 3 h (70% VO,,,.,)

CHO (6%): 1 L/hora

J. Appl. Physiol., 94:1917-1925, 2003
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31

Exercicio prolongado,
Tingestao de Carboidratos
e sintese de Citocinas
intracelulares em
- _Linfocitos Thl e Th2

N

Exerc Immunol Rev, 10:91, 2004
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v'7 homens treinados
Y'Intensidade: ~65% VO,,,,; 150’

v’ Bebidas: Placebo; CHO (6,4% e
12,8%)

v Ingestio

Antes: 500 mL

Durante: 200 mL a
cada 20 minutos



22/09/2019

Sintese intracelular de IFN-y em Linfécitos Th1

*p<0,05 vs. Pré Placebo
1 p<0,05 vs. CHO 12,8%

-crosan Glutamina
* I e
Imunocompeténcia

% do repouso

Exerc Immunol
Rev, 10:91, 2004
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Musculo esqueletlco Ardawi e Newsholme, 1983; Curi et al., 1986;
Newsholme et al., 1986; Pithon-Curi et al., 1997

Front Biosci. 16:578-97, 2011
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MUSCULO
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Maratona e
Ultramaratona:
2 doses de 5 g GLN

Suplementagao com Glutamina
e Incidéncia de Infeccdes

(7 dias pos-exercicio)

imediatamente e 2 h
apos

%

Castell et al., 1996

Suplementagao GLN pos-
maratona= 100 mg . kg~!

4 doses: imediatamente, 30’, 60" e ’ Proliferagéo de Linfécitos
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e
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cpm

Rohde et al., 1998
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Med. Sci. Sports Exerc., 30:856-62, 1998

Proliferagao
de Linfocitos

9 doses de 100 mg GLN.kg"'
EX= 60’, 45’ e 30’ (75% VO,,,.,)
separados por 2 h de repouso

g
41 42
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AMINOACIDOS DE | Ramificada
CADEIA RAMIFICADA v L | soLEuEIN,
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E S by wdeon,
IMUNOCOMPETENCIA | . o
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Figado
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47 48
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\Concentragéo plasmatica de Glutaminﬂ
Suplementagdo com Aminoacidos de
Cadeia Ramificada e Imunocompeténcia | * I ** |
Triatlo Olimpico (1,5 km natagao; 40 km ciclismo;

10 km corrida)

Suplementacgao: 6 g ACR durante 30 dias (pré-competicao)
3 g ACR 30’ antes da prova
3 g ACR durante 7 dias pés-competi¢éo
ACR: 60% L-leucina; 20% L-isoleucina; 20% L-valina A —— — —— —

Nutrition, 18:376-379, 2002

Mmol/L

Nutrition, 18:376-379, 2002 * p< 0,05; ** p< 0,05
49 50
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Incidéncia de Sintomas de Infecgaﬂ .. s
Exercicio, P
Inflamacgao e /
* F4 . .
Acidos Graxos :

Poliinsaturados /
Med. Sci. Sports Exerc., 32(7): 1214-1219, 2000
51 52
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v 0,1-0,8 % EPA
v 6-10 % Ac. Linoléico

v 2-4 % DHA
v 1-2 % Dihomo-y-Linolénico

v a-Linolénico: raro
v’ 15-20 % ac. Araquiddnico

53

) g EP " — F—rp——————

Brain, Behavior, and Immunity

400 mg Placebo

7 iy 12 ciclistas Fish oil supp ion s post-exercise immune function in young males
L -.-",3,{‘, - treinados Patrick Gray, Brendan Gabriel, Frank Thies, Stuart K. Gray*
-

11 ciclistas

Grupo placebo (3 g 6leo de oliva) (n=8)
treinados

16 homens (24 * 4 anos)
Grupo 6leo de peixe (3 g) (n=8)
IL-1ra, IL-6, L-8
1,3 g EPA + 0,3 g DHA
3 dias Auséncia
J = eeteic =
(X}

Teste

3 hidia Proteina C reativa [Tempo de suplementagao: 6 semanas ]
o —
57 /.;’,2,2':,2”?’ Creatina quinase | Exercicio: ciclismo, 1 hora, 70% VO, pico ]

IgA salivar:proteina
Int J Sport Nutr Exerc Metab. 2009;19(5):536 T Brain, Behavior, and Immunity 26 (2012) 1265-1272
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Concentragao plasmatica de EPA

Wl Control
3 Fish Ol
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Brain, Behavior, and Immunity 26 (2012) 1265-1272
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Quercetina e Imunocompeténcia

A Imunocompeténcia

A Resposta Th1

WV Resposta Th2

Quercetina

¥ Resposta
inflamatéria

Inibe:

MAPK
elKK B

Med. Sci. Sports Exerc, 39:1561, 2007
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Quercetina e Imunocompeténcia

v 40 ciclistas treinados

v'Quercetina (1 g/dia): 3 semanas antes; 3 dias de

exercicio intenso; 2 semanas apé6s

v’ Protocolo: 3 horas (57% W max)

Med. Sci. Sports Exerc, 39:1561, 2007
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Med. Sci. Sports Exerc, 39:1561, 2007
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Proliferagédo de Linfécitos Infecgbes do Trato Respiratério Superior
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Med. Sci. Sports Exerc, 39:1561, 2007
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Suplementagao de Quercetina em
Ultramaratonistas

Suplementacgao de Quercetina em
Ultramaratonistas

Burst oxidativo em Granulécitos
m Quercetin O Placebo

v’ 39 ultramaratonistas

=

5

v'Quercetina (1 g/dia):

3

3 semanas antes; durante

a prova; 2 semanas ap6s

@«

v’ Prova: 160 km

‘Granulocyte Oxidative Burst
(mean fluorescence intensity)

~

o

Pre-Race Post-Race

8

IgA salivar

® Quercetin O Placebo

Salivary IgA Output (ug IgA/min)

8

Pre-Race

Infecgdes do Trato Respiratorio
Superior

“— = Quorestin (N=18) —— Placebo (N=21)

Post-Race

Int J Sports Med 2007; 28: 1-8

Int J Sports Med 2007; 28: 1-8
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Vitamina C

68

Vitamina C e Leucdcitos
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I T R S 2 semanas
. . . . apos a prova

80 m
A 84 uItramaratonlstas e 73 sedentarios o
|+ 600 mg vitamina C / dia /21 dias x Placebo %
3 0
| Prova 90 Km

N 40 =1
20 —
Placebo Vitamina C
70
Suplementagdo: 1g vit. C /dia/ 8 dias Nieman et al. (1997) Suplementagéo: 1g vit. C /dia/14 dias Davison e Gleeson, 2006

150 min (esteira): 75-80% VO0,.x

|Pro|iferagéo de Linfocitos |

Liberagao de elastase por célula

150 min (esteira): 60% VO,yax

Degranulacédo de Neutréfilos |

|
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ZiNnco e
Selénio

MACROFAGO

CuZn-SOD Mn-SOD

SO{

2~ + H+=—=— 0, + H,0,
SELENIO\
2 GSH + H,0,—CPX_, GssG + 2 HZO/

— ___— - Reiterer et al., 2004
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COX-2, iNOS

'FN‘Y — IL-1, TNF,

C \-) Estresse / ;“'
oxidante /
PPAI% / n
Nucleo Reiterer et al., 2004
-

S——___ —— Valledor e Ricote, 2004

Poréem...
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| 25 mg Zn + 1,5 mg Cu (2 x por dia)/6 dias |

Suplementagdo 150 mg Zn
(2 x por dia/6 semanas)

Linfécitos Linfécitos
@Proliferagéo @ @- @Proliferagéo @ @-
Neutrofilos Neutrofilos
Sintese de Fagocitose
Superéxido A Quimotaxia A
Singh et al. (1994) JAMA, 1984 Sep 21:252(11):1443-6
77 78
ROS . . a
VitaminaE ]
Funcio de zzz & It >
Neutrofilos e w0l T =
5 i
conf:entragao 400 Triatio (Vit. E X placebo) W e .
sérica de 350 Natagzo: 3,9 km & :
~ - 300 - 2573 Ciclismo:180 km
Selen Io 250 - Corrida: 42 km ;
200 - 145.6142.4 Suplementagéo: 537 mg vit. E/dia/2 me
150 -
100 -
50

Q1 Q2 Q3 Q4

Biological Trace Element Research
2011, Volume 144 Issue 1, pp 396-406
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Concentragéao de IL-6

bt
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