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O que é Mente?

Latim méntem (pensar, conhecer, entender)

* parte incorpdrea, inteligente ou sensivel do ser humano;
espirito, pensamento, entendimento.
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ESPIRITUAL
satisfazer os nossos
valores, o nosso
plano de vida

Estado da consciéncia ou subconsciéncia que possibilita a
expressdo da natureza humana.

'Mente' é um conceito bastante utilizado para descrever as
fungBes superiores do cérebro humano relacionadas
a cognigcdo e comportamento.
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SAUDE MENTAL

* Ndo é auséncia de doenga, mas uma condi¢do
de bem estar biopsicosocial;
— Organismo
— Psiquismo
— Adaptagdo social
A doenca mental é analisada em termos de
sofrimento psiquico. Compromete a vida

pessoal, familiar, educacional e profissional do
individuo.

Age-standardized suicide rates (per 100 000 population), both sexes, 2012




Total alcohol per capita (15+ years) consumption, in litres of pure alcohol, 2010

Per capita consumption (ltres)
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Editoria de A

I3 A saiide mental no Brasil

(QUEM PRECISA DE ATENDIMENTO
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countomnmgmms 05 LEITOS PARA SAUDE MENTAL NOS HOSPITAIS
m « Entre 2003 e 2006, nmmm;mmz 154 leitos.
apsm 20 ano; 12.551 leitos foram extintos.
d.lleformaps:qamn:a A reducs | no Brasil
(75, 90% dos CAPs nio tém =
% atendimento notumo ou nos 120.000 T
feriados e fins de semana. i
A maioria das cidades ndo tem 38842
* CAPs 24 horas para atender surtos
Quinze anos.
implantados, s6 11 estados tém
boa ou muito boa
Nao hd psiquiatras em regime de

plantio em toda a rede, apenas asa

41,3% dos CAPs informaram ndo 207
receber todos os remédios
solicitados, segundo 0 TCU 1989 199 000 2001 002 2003 204 205 206
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+ Até 2007, foram abertas cerca de
2.400 vagas em hospitais gerais.

) Considerado o cr

resciment
popdacina, s reduc o '
de pronmadamerte 80%

420 Do total de leitos
" psiquiatricos, cerca

mesmo 8 a
para tentar contrabalancar 0
fechamento de leitos
especiiicos

[l Hospital admitted patient services
[ Out-of-hospital medical expenses
[ Precription pharmaceuticals

Cardiovascular

[[] Optometrical and dental services
[ Community and public health

Oral health

Mental disorders
Musculoskeletal

Injuries

Neoplasms

Respiratory

Digestive system
Genitourinary

Nervous system disorders
Endocrine, nutritional and metabolic
Maternal conditions
Infectious and parasitic
Skin diseases

Diabetes mellitus
Neonatal causes
Congenital anomalies

o 1,000

2000 3000 4000 5000 6000 7,000 8000

Disease expenditure ($ million)

no, that doesn’t
mean i’'m crazy.
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Eu sem vocé sou s6 desamor. Um barco sem
mar, um campo sem flor. Tristeza que vai,
tristeza que vem. Sem vocé, meu amor, eu nao
SOu ninguém...

(Vinicius de Moraes)

kdfrases.com
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WINNING WAYS TO WELLBEING

PS2OD

Vnur “‘ sy AT 500 b0, zxrmncu s m“ 5 “m“ T siny s;nm‘r
i
ST M owe Give oo jor

INTRODUCE THESE SIMPLE STRATEGIES INTO YOUR LIFE AND YOU WILL FEZL THE BONEFTTS. Mental Health Foundation
<) of New Zealand

Maior que a tristeza de nao haver vencido é a
vergonha de nao ter lutado!

(Rui Barbosa)

kdfrases.com

Sem

nao ha saude.

06/07/2015




06/07/2015

Evolugéo Humana
< Moden
Homo

saprens.

Homo
neanderthalensis

Homo
erectus

Homo
hatiies

Australopithecus
atarensis

Evolu¢dao dos Seres Humanos

proconsul
(mypothetical
African ape)




Capacidade
aer6bia contribuiu
para o aumento do

tamanho relativo

do cérebro

selection for improved
aerobic activity

larger adult brain size
and/or increased
cognition

PROCEED]NGS
——OF

THE ROYAL D<
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Linking brains and brawn: exercise and
the evolution of human neurobiology

SOCIETY
Aecepted: 25 October 2012

David A. Raichlen' and John D. Polk*?

. . Uschod of Anthrapology, University f Arizanz, Tucsan, AZ 85721, USA
rsph.royalsocietypublishing.org T, My @ b Foom

Deganment of Ansveplogy, Univrsy of linos Ueban Chamgaign, Ubans, L 61601, USA

*Department of Surqery, Unfversity of Binois Urbana - Champaign, Urbana, IL 61801, USA
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Relationship between Exercise Capacity and Brain Size in

Mammals
David A. Raichlen'”, Adam D. Gordon®
' Tusco, Abors, Unted 20cpanment o Anthcpciogy,Universy ¢ ey -SUNY, lbar New ork,
Urited St of Avrica
Abstract
Much of thi

range of mammalian taca. It is possible that exercise and neurol

hypothesis, this study examines the association between exercise and brain size across a wide range of mammals.

o Ak oweiet. study to date has examined the relationship between exercise and neurobiology across a wide
biology are related across evolutionary time. To test this

mmdalagymxw Findings: Controlling for associations with body size, we examined the cnneudon between brain
anda We collected brain sizes
2 MM from the Weratore 47 Cululated esioas from the Jesst4quares regeession ine uewh-ng e relationship

MMR both before and after mmomngmmgavy ing phy
C

wlogenetic independent
positive correlation between m: metabolic rate and brain sze across 3 wide range of taxa.

v ety of manmeen space. I the end. we svonest tha soms porton of bsi e i nonhuman el
cognitive ablities.

contrasts. We found a significant

Conclusions: These results suggest a novel hypothesis that links brain size to the evolution of locomotor behaviors in a

may
have evolved in conjunction with increases in exercise capacity rather than solely in response to selection related to




EFEITO DO EXERCICIO FISICO NO NIVEIS DE BDNF

Gold et al. 2003 30 min Bike 60%V02 Adulto saudaveis e individuos com
esclerose multipla

Sessdo Unica de exercicio incremental
Vega et al. 2006 aoft atletas
méximo

alta intensidade de corrida ( 2 corridas até

Winter et al. 2007 " i
a exaustéo com 3 min de descanso)

Jovens saudaveis

Tang et al. 2008 alta intensidade de step por 15 min Jovens saudaveis

Rasmussen et al. 2009 4 horas de canoagem

Yarrow et al. 2010 sessdo Unica de exercicio resistido

Castellano and White, 2008 4 semanas de treino pacientes com esclerose multipla

Zoladz et al. 2010 5 semanas de treino int adultos sauda

Yarrow et al. 2008 5 semanas de treinos resistidos jovens saudaveis sedentarios

Ferris et al. 2007 A cuncer)t.racéo do BDNF depende do tipo 37
de exercicio

review article

Endurance running and the evolution of Homo

Dennis M. Bramble' & Daniel E. Lieberman’
NATURE| VOL 432| 18 NOVEMBER 2004 | www.nature.comature

Department of Bioiogy, Univ Sale Lake City, Utah 84112, USA
Poabody Muscum, Harvard Univ dhusess 02138, USA
| Advanced cognitive
capabilties
Mouth breathing NS coordination of Caracteristicas anatdmicas
‘metabolic and N e s ng
cardiovascular responses (biomecanicas) e fisiolégicas
Swivel shoulders to sustained running
tornam os humanos especiais em
Sweat glands . A
sustentar corrida de resisténcia
Sparse body hair
Swivel hips
Large body surface area ‘Slow twitch
Vascular reactivity —
to temperature

e aiei Cagadores e coletores

Plantar arch
Short toes
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O treino induzido aumenta a
concentracao de BDNF

¢ Pode melhor o humor!
* Protecdo e regulagdo de varios tipos de tecidos?
* Neoangiogénese do musculo cardiaco e esquelético3

* Auxilia na eficacia ao tratamento de antidepressivos
farmacolégico 4

* Melhora no aprendizado e memdria de atletas®

1 Duman et al 2008; 2Duman et al 2000, Cotman, 2002; 3Donovan et al. 2000,
Nakahashi et al 2000;4 Russo-Neustadt et al, 200; 5 Rogoz, 2007;

38

Evolugdo Humana
< Modem

Homo
sapiens

Homo
neanderthatensis
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Desempenho motor excepcional

Desempenho motor excepcional

Coordenacdo motora fina

Coordenacdo motora fina

11
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Frontal Lobe Motor Cortex Sensory Cortex

Primary motor
cortex (M1)

12
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REGULACAO CEREBRAL

DO EXERCICIO
L

L=

51 52
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™ pecisio |
Meu irm3o disse que remar é legal.
Quero ficar bonitdo no verdo.

Minha mde mandou.

Meu professor de EF me obrigou.

Quero ganhar uma medalha nas Olimpiadas no Rio —
2016.

E minha chance de ganhar dinheiro.

Vish, meu planejamento falhou, qual era o plano B mesmo?
Tenho que colocar mais peso!

Vou acelerar, pois meu adversario estd se distanciando!
Nossa, hoje esta um calor danado.

N3&o consigo me concentrar na técnica do nado, ndo paro de
pensar na briga que tive com minha namorada.

Estou me sentindo cansado e ndo vou conseguir dar um sprint
no final.

55
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Planejamento

* Correr forte ou fraco?

* Rapido noinicio e devagar no fim?

¢ Curto ou longo?

* Ingerir dgua e CHO durante?

¢ Quero fazer o minimo de esforgo possivel.

* Vou correr e ver no que vai dar...

SNC

¢ Controle Motor - HOMEOSTASIS
* Sistema Autonomico

* FC, PA, sal, dgua...

¢ Emogdes, comportamento, etc...

‘ Sobrevivéncia

14



Tudo bem?

Fisioldgicos I Psicolégicos

— Frio? — Felizes?
— Come? — Tristes?

— Sede? — Raiva?
— Dor? — Desmotivado?

PERCEPCAO

Sem nenhum esfor¢o
Extremamente leve

Muito leve

Leve

Um pouco intenso
Intenso (pesado)
Muito Intenso
Extremamente intenso

Méximo esforgo

Escala RPE de Borg
© Gunnar Borg, 1970, 1985, 1994, 1998

06/07/2015
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Mecanismo de Protecao

PERCEPCAO
DE ESFORGO

18



Determinac¢do do VO2 Maximo

Roger G. Eston - James A. Falkaer
Flizsbeth A. Vason - Gaysor Parftt

The validity of predicting maximal oxygen uptake from perceptually
regulated graded exercise tests of different durations

T LA N S S S B
7 8 9 1011 1213141516 17 18 19 20
RPE

Fig. 3 Example of predicting VO, .., (dotted line), using linear
regression analysis, from data accumulated from RPE 9, 11
13,15 and 17. The solid line represents the participant’s

measured VO, reported from a prior graded exercise test.

Ree

R

b

] P

Itenazy a5 % M far se Extansian

Figure 6. Comparisons hetween perceived exertion by gen-
der at different intensities during the biceps curl (3) and
knee extension (b). Values are mean = SD. There was a sig-
nificant difference in RPE between cach intensity for both
biceps curl and knee extension (p < 0.001).
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Research article

The validity of submaximal ratings of perc

repetition maximum

Roger Est

n B4 and Harrison James Llewelyn Evans

School of Sport and Health Sciences, University of Exeter, Exeter, UK

Figure 3. Extrapolation of sub-maximal RPE and welght
lifted to RPE 20 using linear regres
tion, when x is RPE 20 (theoretical m;

dicted 1-RM = 56 kg,

 the above equa-
al RPE), the pre-

ed exertion to predict one

Figure 2. Knee extenslon procedure: 4) Knee flexion, b) knee extension.

Prescricao da Intensidade de
Treinamento

The Borg Category Rating Scale

Least effort
6

7 wvery, very light

9 wvery light
10
1 fairy light
12

13 somewhat hard

IS hard

16

17 veryhard

18

19 very, very hard
20

Maximum offort

ENDURANCE
TRAINING
ZONE

exremely
easy

FIGURE 1. OMNI Perceived Exertion Scale for Resistance Ex-
ercise

19



PERCEPGAO SUBJETIVA DE ESFORGO COMO PREDITOR DO
TEMPO DE EXAUSTAO EM CONDICAO DE HIPOGLICEMIA

19 ® Low glyeogen 19{ @ Low glycogen

18{Q Hieh glycogen Q High giycogen

Ratings of Perceived Exertion (units)
Ratings of Perceived Exertion (units)

L e s s T T T
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100
Time (min) %Time

uNIEAME

PERCEPGCAO SUBJETIVA DE ESFORGO COMO PREDITOR DO

TEMPO DE EXAUSTAO EM CONDIGAO DE FADIGA PRE

- i ® Wigatidi s Nk » Fuigs » g1 & Hodsigm ol 2

| A) Fadiga prévia: ivo — 15 min rep - 75%V0,max até exaustiao

| B) Sem fadiga prévia: 75%V0,max até exaustao

Eston et al, 2007

06/07/2015

PERCEPCAO SUBJETIVA DE ESFORGO COMO PREDITOR DO
TEMPO DE EXAUSTAO EM DIFERENTES TEMPERATURAS

A M
:

¢4
B H65(r=098) 23467

Crewe et al, 2008
78

THE PREFERRED AND NON-PREFERRED MUSIC INFLUENCE ON THE RATING OF

PERCEIVED EXERTION, HEART HATE AND PERFOMANCE

PRISCILA M. NAKAMURA.! GLEBER PEREIRA.! FABIO. Y. NAKAMURAZ AND

EDUARDO KOKUBUN!

' Depantament of Physical Education, Sio Paulo State University, Rio Clar, SP. Brazil: 2Center of

Physical Education and Sport, Londrina State University, Londrina, Brazil
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ARTIGO ORIGINAL

O nivel de treinamento nao influencia a percepgao
subjetiva de esfor¢co durante um teste incremental

Training level does not influence the rating of perceived exertion
during an incremental test

Bruno de Paula Caraga Smirmaul
@ Luiz Dantas

Eduardo Bodnu ntes
Alexandre Hideki Okanx
Antonio Carlos de Moraes

OCICLISTAS (n=12)
BNAO-CICLISTAS (n=11)

10% 20% 30% 40% 50% 60% 70% 80% 90% 106%

Tempo total (%)

Formacgao de PSE

* O ser humano é psico-somatico, isto é, fatores psico-sociais, medo, ansiedade e
personalidade podem afetar as respostas somaticas, portanto, a International

Organization for Standardization (1981) recomenda que sejam observados tanto

dados objetivos (quantitativos) quanto subjetivos (perceptivos) para
melhorar a eficiéncia da prescricdo e pratica de atividades fisicas. Muitos

julgamentos qualitativos podem, através de expressdes verbais, ter utilidade ao se

avaliar a intensidade durante o exercicio.

06/07/2015

DA HIPNOSE SOBRE A PERCEPCA
SUBJETIVA DE ESFORGCO

» 3 »
Homens: 100W +&— aclive
Mulheres: 75W -—#— mesmo nivel

L “g— declive L

—

3
s

Overall RPE (units)
Leg RPE (units)
SR

&
B
&
g
=
&
=3
=

Rest
Time Time

Williamson et al, 2001
82

Como PSE é calculada?

* Fisioldgicos?

* Psicologicos?
— Prazer
— Atencgdo desviada
— Motivagao
— Experiéncia Prévia
— Humor

— Fadiga mental?

21



MENTAL FATIGUE IMPAIRS PHYSICAL
PERFORMANCE IN HUMANS

Reating of Porceived Exortion (8 - 20)
z
—ae—
A

I -

Tiane fmin}

Oygen Consumption f1 - min™') 1
f % "
Y
. ' ‘
' - .

“Tima dmin)

Marcora et al., 2009

Efeito do FEEDBACK de distancia percorrida

iE
&
m
(=%
s
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COMPORTAMENTO DA PERCEPCAO SUBJETIVA DO ESFORGO COM

CONHECIMENTO PREVIO DO TEMPO E SITUAGAO DE DECEPGAO

TESTE CONTINUO
75%V0,max

[

20 MIN: instruidos a permanecerem por 20 min
10 MIN: instruidos a permanecerem por 10 min + 10 min
UN: sem informagao do tempo de exercicio

oy heldig el

Baden et al 2005

PACING STRATEGY

86

22
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\a—" .
essm a 5

%0

O que limita a habilidade de aumentar a captacéo de oxigénio?

A auséncia do cérebro

a 0y diffusion ~~~. _ A a Cardiac output

b Ventilation & (heart rote, stroke volume!

© Alveckor ventilotion: = / b Arterial blood pressure
perfusion ratio € Hd concentration

d. Hb-0, affinity

3. PERIPHERAL CIRCULATION ,* 4 MUSCLE METABOLISM

@ Enzymes and oxidative
potentiol

Energy stores
© Muscle capillary density, Myogicbin
d 07 diffusion 3 Mitochondria -

. dor size and number
conductonce Muscle moss ond
fiber type

1.0 extroction
Substrate delivery

9 HD-0, atfinity

Loring B. Rowell. Human circulation.
Regulation during physical stress. Oxford University Press, New York, p.243 1986.
First published in Federation Proceedings 59; 1506-1513, 1980.

23


http://upload.wikimedia.org/wikipedia/commons/0/07/UCT_Upper_Campus_landscape_view.jpg
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Arvore fami .
tragandoa [RATADODE o O que faz a Ferrari ir tdo rapido?
dos difel ...
modelos de |
do Exer

1T

| and exercise
performance

MEDICINA
oo ESPORTE :
o, Fisiologia do
Esporte e do Exercici Physiological
determinants

n
limitations
during
exercise

O Modelo do Governador Central
proposto por Noakes, Gibson e Lambert

Sensacéo de fadiga

a =

-—
-

- |
Cérebro conciente

Cérebro inconciente

L]

Respostas neurais
integrativas

e ERIE

Mdsculos Sistema Cardiovascular Pulmées Metabolismo

& # "

24
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Tiros aumentam a contragdo voluntaria

maxima.
2
~ = 80
Percepcdo de g
=
esforgo 2
Q 27
2 =z
(7] B
- -]
2 1 : 5
S
E
=
=
Ly Ly £
&7 = s
o — 10 5 20 25 30
»> - Time (min)
u i § ’t '{ o M. Ikai, il.(l.ris'leinh(lmA Journal of Applied l’h_r.siulgg\_' 16; 157-163, 1961.
S.C.Gandevia. Physiological Reviews 81; 1725-1789, 2001.

IF TIRED
STOP/REST

25



REVIEW / SYNTHESE

Time to move beyond a brainless exercise
physiology: the evidence for complex regulation
of human exercise performance

Timothy David Noakes

Eduardo Fontes

Brain activity and perceived exertion during cycling
exercise: an fMRI study

Euerdo B Fontes,” Aexandre H
Ui Min, " Fabien A& Basset. Dan J Stein

e

imothy D Noakes
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Centrally acting performance modifiers

Music Placebos Self-belief Prior Time Knowledge of | Presence of
experience deception ‘endpoint ‘competitors.
Psychological
skills training
Monetary Mental fatigue Glucose Cerebral | Naloxone Bupropion
reward ingestion oxygenation Caffeine
Sleep |Pseudoephedr. ||  Acetamin - Cytokines
Hand cooling Modafinil ophen L6 1L-18
End sput Anticipation
S sl
/ Begin exercise at
different intensities in

Afferent sensory feedback

Heat or dehydration

\ Lactate paradox of
Muscle soreness, fatigue, or attitude
damage
ary

Running downhill

METHODS

Subjects:

proportion to expected
exercise duration

Reserve

FEED
FORWARD
Submaximal recruitment at
exhaustion

vo. curs at submaximal
iscle recruitment

Seven healthy and physically active male
(26.6 £ 4.0 years; 78.1 + 6.7 kg; 179.4 £ 5.4 cm)

Protocol

il

ihil il il

constant-load: ~1.25 W/Kg
cadence: 60 rpm

26
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Cerebellum

Table 1. Individual responses of ratings of perceived exertion (RPE) during every
minute of the six bouts of two minutes constant-load protocol.

ower
Name ou:put (W) 1min 2min 1min 2min 1min 2min 1min 2min 1min 2min 1min 2min
Sub1 95 12 14 13 16 15 17 15 18 17 18 16 18
Sub 2 95 16 17 16 17 16 17 16 18 16 18 15 17
Sub3 100 11 12 12 12 13 13 13 13 13 13 13 13
<0,001022 Sub 4 110 14 15 14 14 14 15 15 15 15 15 15 16
08 S Towe Course [Brams_Cybon, Moo SCCALE_SOMCT_THIGAMIZE_TALWAE] = Sub 5 105 13 14 14 16 15 17 16 18 17 19 18 19
Sub 6 135 14 15 14 15 14 16 11 15 14 16 15 16
Sub7 125 14 15 15 16 16 17 17 18 17 19 17 19
1 21 41 61 81 10112114116118120122124126128130132134136 1381401421441461451.
107 108
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http://upload.wikimedia.org/wikipedia/en/1/13/Sensory_Homunculus.png
http://en.wikipedia.org/wiki/File:Postcentral_gyrus.gif

Table 2. Individual responses of the four analyzed subjects that
attended the criteria of higher and lower ratings of perceived
exertion 15 from borg scale 6-20.

Name imin__2min__1min__2min__1min__2min__1min__2min__1min __2min__1min__2min
Sub1 L L L H L H L H H H H H
Sub5 L L L H L H H H H H H H
Sub6 L L L L L H L L L H L H
Sub7 L L L H H H H H H H H H

Contrast 17
RPE:H>L

Precuneus

Contrast 15 RPE:H > L

Precuneus

Cingulate
gyrus

06/07/2015

S SPECTRUMS —

Tl Precuneis and Consclousiess

The integration of negative affect,
pain and cognitive control in the
cingulate cortex

v 1 Shackmar 1 Tin V. Saemend . Hern A Sogter

AnchavS. Fax’", Jameel.. Winter® and Richare 1 Dantion1

28
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light moderate intense exhaustive
= . A - =4 - -
* # $ s Lo drortiars In ORIGINAL RESEARCH ARTICLE b

PHYSIOLOGY o]

Breakpoints in ventilation, cerebral and muscle
oxygenation, and muscle activity during an
incremental cycling exercise

Depressao
Ansiedade
Estresse

COGNICAO

(% of maximal RMS)

* E 0 ato ou processo da aquisicdo do
conhecimento que se da através da percepcao,
da atencéo, associacdo, memdria, raciocinio,
juizo, imaginacgdo, pensamento e linguagem.

(Bumol. L)

* A palavra Cognitione tem origem nos escritos de
platdo e Aristoteles.

(Bumol.L)

Cerebral

% of the ramp exercise. 115 116

29



O que é Mente?

Latim méntem (pensar, conhecer, entender)

* parte incorpdrea, inteligente ou sensivel do ser humano;
espirito, pensamento, entendimento.

06/07/2015
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Newrascionce 189 (2008) 10441054 Original Paper

THE EFFECT OF ACUTE TREADMILL WALKING ON COGNITIVE
CONTROL AND ACADEMIC ACHIEVEMENT IN PREADOLESCENT

CHILDREN G HHILLMAN. M. B PONTIFEX L B RAINE
5 M. CASTELLL" £ £ HALL® ANG A F. KRAMER" " . .
sy an Community Heabh, 37 i Fror Basal Ganglia Volume Is Associated with
v A, Uy of s f P N ;
Waiaor, sk Aerobic Fitness in Preadolescent Children
™
Laura Chaddock®  Kirk |, Ericksen®  Ruchika Shaurya Prakash?  Matt VanPatter®
Michelle W. Voss® Matthew B. Pontifex” Lauren B.Raine” Charles H. Hillman®
® Arthur . Kramer®
i *Dopartment of Psychelogy, Beckman Inst
§ ] e ot o ety e L
i
5 - . -
S
Simuin 1 poMNG 1 e R For lrpeiabon of W reernces 1 .
ko 10 ke e, B rosder ot 1 e Web vorion of B e G 1
bl i et £
™ H Lo
[ [— 200 :
00

2. Mean (SEM) RT and response accuracy for congruent and

ngruent. trials of the Ranker task as a funclion of acule exarcise i

(biack bars) and resting (whilo bars) sessions. 3 g . . . .
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The Influence of Childhood Aerobic Fitness on Learning
and Memory
Research Report
Lauren B. Raine’, Hyun Kyu Lee’, Brian J. Saliba', Laura Chaddock-Heyman?, Charles H. Hillman'*, A imaging i igation of the between
Arthur F. Kramer® aerobic fitness, hippocampal volume, and memory
T p———— performance in preadolescent children
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Figre 2. Response accuracy for higher fit and lower fit groups ol ecapandent Vasatis [—— F—— HigherFit

on recail day by encoding strategy. Higher fit performance is ‘Study Only Test Study

reprasentd by the black bars, and kower fit performance s represented
by the light bars. SOF represents the map learned using the study only
strateqy and tested with free recall; TSF represents the map leamed
using the test stuxdy strategy and tests : SOC represents
the map leamed wsing the study only strategy and tested wsing cued
recall; TSC represents the map leamed in the test study strategy and
tested using cued recall
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Figure 3. Racall accuracy for higher fit and lowar fit groups on
the map leamed using the study-only strategy. Higher fit
performance is represented by the black bars, and lower fit
performance is represented by the bght bars
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Fig. 3 - Figural representation of the mediation model,
Bilateral hippocampal volume was shown to mediate the
relationship between childhood aerobic Amess level (VO,
max) and relational memory.

Fig. 1~ Bilateral hippocampal volume as a function of aerobi
fitness group. Errar bars represent standard error.
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AEROBIC FITNESS IS ASSOCIATED WITH GREATER EFFICIENCY OF
THE NETWORK UNDERLYING COGNITIVE CONTROL IN
PREADOLESCENT CHILDREN

MW, ¥DSS L CHADDOCK J. 5. KIM,
M. VANPATTER* M. B. PONTIFEX.” L. B. RAWI
‘CONEN. C. H. HILLMAN® AND A. F.
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SCIENCE AND SOCIETY

Be smart, exercise your heart:
exercise effects on brain and
cognition

Charles H. Hillman, Kirk I. Erickson and Arthur F. Kramer
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Perspectives...

Default Mode Network

‘‘‘‘‘
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DEFAULT
JANXIETY MODE
NETWORK
] DePRESSION ——
1 TOLERANCE 1 SELF-AWARENESS
{ GOAL SETTING
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Neuromodulagao

BRAIN STIMULATION

Different electrode/coils
tbcs ™S

Transcranial Electrical

Transcranial Magnet )
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Y
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Figure from Marom Bikson
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REVIEW / SYNTHESE

Time to move beyond a brainless exercise
physiology: the evidence for complex regulation
of human exercise performance

[———

TR OO

e Enhancing
Nearodoping: Brain Stimulation as & Performanc E

simulation in sports training:

Transcranial irectcurrent
potential approaches
it i e A M’

KEY:

@ RiGHT Hemisphere
(O LEFT Hemisphere
@ i Line

F:Frontal Lobe
T:Temporal Lobe
C: Central Lobe
P: Parietal Lobe
0:0ccpital Lobe
Z:Mid Line

ANODICA
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O QUE FAZ A ETCC ??7? VIAS AFERENTES DO CORTEX INSULAR

+ Despolarizagao ou hiperpolarizagao

* Modificagao da excitabilidade cortical
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Timothy David Noakes®

nervous system, rating of perceived exertion
and performance during maximal exercise

Alexandre Hideld Okano,' Eduardo Bodnariuc Fontes, Rafael Ayres Montenegra,”
Paulo de Tarso Veras Farinatti,* Edilson Serpeloni Cyfing,* Li Min Li,” Marom Bikson,*
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Estimulagdo cerebral na promogao da satide
e melhoria do desempenho fisico

PERCEPCAO DE ESFORCO

-+ Sham Condition -« Anodal tDCS

COD. 20.00. 796.022

Alexandre Hideki OKANO' 'D":'W“f"
Rafael Ayres MONTENEGRO"™ | coie fosors oo
Paulo de Tarso Veras FARINATTI™

A ™
*sttulo de Edcagto
Fisica o Desporios,
Universidade do Esta-
0.do Rio ds Janei.
***Departamento de

Neurologia, Univer-
sidade Estadual de
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i, Universidsde de
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e na neuromodulagio cerebral. Atualmente, as principais técnicas de neuromodulagdo sio a estimulagio Usivorsidede do
magnética iana (EMT) e a esti jana por corrente continua (ETCC). Por meio de | 7%

revis3o da literatura, o presente estudo aborda: a) histdria da estimulago cerebral; b) mecanismos de
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* Mindfulness is a way of being aware.

* Mindfulness means paying attention in a
particular way: on purpose, in the present
moment, and nonjudgmentally.

* Mindfulness is awareness of present experience
with acceptance.

Domingo - Pratica

06/07/2015
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CONSCIOUS / SUBCONSCIOUS (Unconscious) MIND
Planning
Will Power

Habits & Patterns

Automatic Body
Functions

Critical Thinking

Celluar
Memary

Short Term Memory

Creativity Judgements /Decisions

Emotions
Long Term Memory

Protection
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Prior Attention/ Mood
experiences  expectation (aniety,
/ depression)
2
A
(WML Neurohemical
ey and structural
h changes
\ -
R Gentics
- \\
16% Century ™
= Descending,
top down
modulation
= Ascending, ;
bottom up {
information \

Bottom Up

Top Down

21 Century

Survival Mode: Flight/Fight/Freeze

Frontal lobe (Prefrontal cortex) goes offline
Limbic system / mind and lower brain functions take over

Learning/
Thinking
Brain v
{Prefrontal
Cortex)
—

== (0
o2

39



NEOCORTEX
Meaning / Beliefs / Identifications / Self Talk

LIMBIC
Affect / Emotion

BRAIN STEM

Sensation / Felt Sense / Body Experience

LaPierre & Heller 2012; Tronick & Beeghiy 2011

159
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Lobulo Prefrontal

Cerebro Humano

Cerebro de Mamifero

Cerebro de Reptil
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0 QUE MUDA NO CORPO COM 0 TEMPO

3k v, An€e 10 3 kol e Smathadh 58 rtoes DY Y (et
i e 5 s o s B

Radicie
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Envelhecimento e Saude Mental

Pathologic Changes in the Aging Brain
(®]] 1Cte 1 ) nd hippocamy X

YOUNG VERSUS OLD BRAIN

axons
Loss of

hippocampur'&

Healthy 80-year-old with
25-year-old cognitive losses
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Structural MRI scans show the human brain shrinks with age, while the chim

Human frontal lobe

: . BRAIN-SHRINKING CONDITIONS
The Aging Brain AFFECTING THE ELDERLY
A normal human brain INCLUDE:
may shrink up to 15% ION can shrink  brain
over a lifetime.

[
cerebral cortex ——|

hippocampus ——

ST

Programa de treino

* Grupoll
— Atividade aerdbia
* 40%-50% FC e aumenta para 60% - 70% FC no decorrer
do curso
* 3x/semana/ 1 hora
* VO2 pico

¢ Grupolll
— Atividade de alongamento e ténus muscular
* Exercicios de alongamento e ténus para todo o corpo
« Dificuldade descente no decorrer do programa

Todos os participantes tiveram no minino 85% de frequéncia

06/07/2015

Exercise: An Active Route to Healthy Aging
Aerobic Exercise Training Increases
Brain Volume in Aging Humans

Stanley J. Colcombe," Kirk L Erickson,' P 2. Scalf,' Jenny S. Kim," Ruchika Prakash,'
Edward McAuley,” Steriani Elavsky,? David X. Marquez.® Liang Hu,? and Arthur F. Kramer'

Beckman Institute & Department of Psychology and *Depantment of Kinesiology,

University of Iilinois

Joumal of Gerontology: MEDICAL SCIENCES 70
2006, Vol. 61A, No. 11, 1166-1170

Table 1. Demographic Information on Aerobic Exercising
Nonaerobic Exercising Control Older Adults

Measured Variable Exercise Control £ Test

Initial VO, 233 (2.4) H58) << 1. NS

Cl in VO, 16.1% (1.9) H58) = 205, p < 025
Ag 655y 5 I.NS
Sex 53% women  57% women 1. NS
Education 135y 14y NS
MMSE 29 (L.2) 294 (1.4) < 1. NS
Hypenensive 30% < 1LNS
HRT (women) 43.3% H58) < I, NS

Notes: All values except the change in VO outcome represent participant

characteristics at the onset of study participation.

HRT includes participant’s self-report of cither opposed or unopposed

estrogen therapy. and participants included in the hyperiensive ¢
those who were diagnosed as hypertensive prior to their participation in the
study.

Standard errors are in parentheses.

MMSE = Mini-Mental State Examination score; NS = not significant;

HRT = hormone replacement therapy
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Figure 1. Reglons showing a signiticant increase in volume for older adults who participated In an aerobic fitess training pogram, compared 1o ponserobic
(stresching and toaing) control older adults. A and B, Neumlogically orientod axial slices through the beain, af +2 and +34 mm, respectively. in sereotaric space. G,
Sagitual slice 2 mm 1 the right of the midline of the beain. Blue regions: Gray matier volume was increased for serobic exercisers, relative 10 nonserobic controls
Yellow regions: Whise manie volume was increased for aerobic exercisers, relative (0 controls. (See also Tuble 2)

Note: ACC/SMA = anterior cinguls
rIFG = right inferior frontal gyrus: ISTL = left superior temporal gyrus; AWM
nterior white matter, 173
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Exercise training increases size of hippocampus and

improves memory

Kirk 1. Erickson®, Michelle W. Voss®™, Ruchika Shaurya Prakash®, Chandramallika Basak*, Amanda Szabo',
Laura Chaddock®, Jennifer S. Kim®, Susie Heo", Heloisa Alves®, Siobhan M. White', Thomas R. Wojcicki,
Emily Mailey’, Victoria J. Vieira', Stephen A. Martin’, Brandt D. Pence’, Jeffrey A. Woods', Edward McAuley™
and Arthur F. Kramer"<'

[eree— Hippocampus
rnme thas. smeest

[ —
5 511
s i
! i
ar
Fig. 4 Flow agram for the randomization and asessment waskons for 4L ast
both exercise and streiching control grougs. R, Sucior mamns

Cognigéo Superior e Memoéria

1 Appl Physiol 111: 15051513, 2011
Fiest published April 25, 2011 doi: 10.1152japplphysiol. 00210.2011

HIGHLIGHTED TOPIC | Physiology and Pathoph)

isiology of Ph

Exercise, brain, and cognition across the life span

ASE Teresa

Michelle W. Voss,'* Lindsay S. Nagamat
"The Beckman Institute and Depariment of Psycholog,

Iniversity of Hlinois at Urbana-Champaign,

isical Inactivity

Review

-Ambrose,** and Arthur F. Kramer'*
rbana; *Department

of Psychology. University of Ilinois at Urbana-Champaign. Champaign, lllinais; *The Brain Research Centre and the
*Department of Physical Therapy, University of British Columbia, Vancouver, British Columbia; *The Centre for Hip Health

and Mobility, Vancouver Coastal Health Research Institute, Vancouy

University of British Columbia, Vancouver, British Columbia, Canada

. British Columbia; and “Department of Psychology,
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EFFECTS OF
RESISTANCE TRAINING
IN GRAY MATTER
DENSITY IN
ELDERLY

sagital coronal ot axial

Eduardo Fontes, Cleiton Libardi,
Gabriela Castellano; Alexandre Okano;
Paula Teixeira, Mara Patricia Chakon-
Mikahil, Carlos Ugrinowitsch, Claudia
Cavaglieri, Li Li Min

In preparation

Efeito protetor do exercicio sobre o e
cérebro Depressao

(2009) 116:777-784
ITO2-008-0062-x

1 Neural
DOL 10

BIOLOGICAL PSYCHIATRY - REVIEW ARTICLE

Physical activity, exercise, depression and anxiety disorders

Andreas Strishle
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Depressao

» Caracteriza-se pela perda de prazer nas atividades didrias,
apatia,
* alteragdes cognitivas (diminuigdo da capacidade de

raciocinar adequadamente, de se concentrar ou/e de tomar

decisdes),
* psicomotoras (lentiddo, fadiga e sensagdo de fraqueza),

* alteragdes do sono (mais frequentemente insonia, podendo

ocorrer também hipersonoléncia),

* alteragdes do apetite (mais comumente perda do apetite,
podendo ocorrer também aumento do apetite),

* redugdo do interesse sexual,

¢ retraimento social,

* ideagdo suicida e

* prejuizo funcional significativo (como faltar muito ao
trabalho ou piorar o desempenho escolar).

* AlteragGes nos niveis de neurotransmissores

(serotonina, acetilcolina, dopamina, adrenalina e

noradrenalina)

* atrofias em certas areas do cérebro
(particularmente no lobo pré-frontal)
responsaveis pelo controle das emogdes e
produgdo de serotonin.

06/07/2015

15 a 20% da populagdo mundial
idade entre 24 e 44 anos

motivo pode ser dada a criangas e adolescentes
como separagao dos pais, problemas na escola,
sexualidade, rejeicdo e principalmente Bullying.

Um acontecimento estressante pode ser o fator
precipitante da doencga.
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Exercicio fisico cronico promove redugdo de sintomas de depressdo

(Blumenthal et al. 1989; DiLorenzo et al.1999; Roth and Holmes 1987; King

et al. 1993)

Duragdo minima de 9 semanas para eficicia comprovada (Craft & Landers
1998)

Taxa de eficacia de 67-74% dos sujeitos.
Eficacia em pacientes com depressdo severa ainda é contraditéria.

Maioria dos estudos utilizaram exercicios aerébios, mas alguns mostram a
eficdcia de treinamento com pesos também (Singh et al. 1997 e Doyne et
al. 1987)

Grecn (0) is Normal Standard Deviation
is over 2 STD deviations from the norm
Over 2 is statistically significant (it’s definitely a problem)

06/07/2015

Increased brain activity patterns in depression

Frontal cortex

Joumal of Aflective Disorers 140 (2012) 300-305

Contents ists availabie at SeiVerse ScienceDirect
Journal of Affective Disorders

journal homepage: www.elsevier.com/lacataljad

Preliminary communication

Interacting with nature improves cognition and affect for individuals
with depression

Marc G. Berman *™*, Ethan Kross "L Katherine M. Krpan ®, Mary K. Askren ®, Aleah Burson ®,
Patricia J. Deldin " Stephen Kaplan ”, Lindsey Sherdell *, lan H. Gotlib ©, John Jonides b

st Reseuch I

U
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« aflicdo, angustia, perturbagdo do espirito
causada pela incerteza, relagdo com qualquer
contexto de perigo, entre outros.

* A ansiedade estimula o individuo a entrar em
acdo, porém, em excesso, faz exatamente o
contrario, impedindo reagdes.

* Estudos apontam por eficacia no tratamento da
ansiedade com exercicio fisico agudo e crénico.
(Long and Satvel 1995, Orwin 1974; Muller and
Armstrong 1975)

* Exercicio pode causar ataques de panico em
pacientes severos. (Broocks et al. 1998; Barlow
and Craske 1994) No entanto ha contradicdo:
(Strohle et al. 2005; Esquivel et al. 2002)

06/07/2015

Sintomas de Ansiedade

¢ Preocupacdes, tensdes ou medos exagerados (a pessoa

ndo consegue relaxar)

¢ Sensagdo continua de que um desastre ou algo muito

ruim vai acontecer

* Preocupagdes exageradas com saude, dinheiro, familia

ou trabalho

* Medo extremo de algum objeto ou situagdo em

particular

¢ Medo exagerado de ser humilhado publicamente
* Falta de controle sobre pensamentos, imagens ou

atitudes, que se repetem independentemente da
vontade

* Pavor depois de uma situagdo muito dificil.

* Redu¢do moderada dos sintomas de ansiedade
com exercicio fisico. (Petruzzello et al. 1991).

* Pacientes com sintomas severos de ansiedade, o
exercicio aerdbio foi mais eficaz do que
treinamento com pesos e alongamento. (Steptoe
et al. 1989)

* Eficiéncia do exercicio fisico aerébio também é
encontrada em pacientes com ataques de panico
(Manger 2000; Manger and Motta 2005).
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Epilepsia

e é um grupo de transtornos neuroldgicos de longa
duragdo caracterizados por ataques epilépticos.

* Estes ataques sdo episddios de duragdo e intensidade
variavel, desde os de curta duragdo e praticamente

imperceptiveis até longos periodos de agitacdo vigorosa.

* Seizures can disrupt any function the brain controls —
movement, thoughts, sensations, behaviour, and the
person’s level of consciousness.

Causas

Lesdo em neurdnios ou 0 modo como estes se
comunicam entre si.

Os mais frequentes sdo:

* traumatismos cranianos, provocando cicatrizes
cerebrais;

* traumatismos de parto;
* certas drogas ou toxicos;

* interrupgdo do fluxo sanguineo cerebral causado
por acidente vascular cerebral ou problemas
cardiovasculares;

* doengas infecciosas ou tumores.
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Sintomas

Esquecimento subito;

Desmaios;

Disturbios do movimento

Disturbios de sensagdes (incluindo visdo, audi¢do e
paladar)

Disturbios de humor (como depressdo e ansiedade)
Disturbios de fungdo cognitiva.

E também comum que os episddios de convulsdes
resultem em ferimentos e dificuldades de socializagdo.
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* Nao se deve colocar a mao ou algum objeto
na boca, ao invés disso deve se procurar
afrouxar suas roupas e evitar que a pessoa se
golpeie ou se machuque. Pode-se colocar algo
macio embaixo da cabeca e conté-la
gentilmente até que a crise finalize.

06/07/2015

Caracteristicas

Cerca de 50 milhdes de pessoas no mundo sofrem de
epilepsia, e quase 90% delas ocorrem em paises em
desenvolvimento.

A epilepsia se torna mais comum com a idade.

O inicio de novos casos ocorrem na maioria das vezes em
criangas e idosos.

Como consequéncia de uma cirurgia cerebral, crises
epilépticas podem ocorrer em pacientes em recuperagdo.

A epilepsia possui tratamento, mas ndo é curada com a
medicagdo. Contudo, cerca de 30% das pessoas com
epilepsia ndo tém o controle das crises mesmo com os
melhores medicamentos disponiveis.

Cirurgia pode ser considerada em casos em que medicagdo
ndo seja eficiente ou os efeitos colaterais sejam muito
incomodos.

N&o deve ser entendida como uma doenga Unica.

Crises epiléticas

Enrijecimento do corpo;

Grunhidos;

Virar olhos e cabeca;
Movimentacdo dos bragos e pernas;
Salivagao espumosa.
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Crises parciais

* Tremores na face, membros ou espalhados pelo corpo;

 Disturbios sensoriais como alucinagdo visual, auditiva,
tatil ou palato-olfativa;

* Mudanga de humor, perda de meméria e pensamento;
* Mal estar, palpitagdo, salivagdo, suor, ou rubor na face;
* Enformigamento da boca, e das mdos.

Os sintomas sentidos dependem da drea do cérebro
afetada.

Esclerose Multipla

* reagdo inflamatéria na qual sdo danificadas
as bainhas de mielina que envolvem os axénios dos
neurdnios cerebrais e medulares, levando a sua
desmielinizagdo e ao aparecimento de um vasto
quadro de sinais e sintomas.

* A doenga manifesta-se geralmente em jovens adultos
e é mais frequente em mulheres numa razdo de
cerca de 3:1.

06/07/2015

— >
# Epilepsy & Behavior

Experimental and clinical findings from physical exercise as complementary therapy
for cpilepsy

s
e

Tvigilance and attention
L seizures during mental
‘and physical activity,

Ko, 1980; Avida ot 20086

| epileptiform
discharges on EEG

Gotze st al., 1967 Kuifer, 1960
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Caracteristicas

* Devido a esta desmielinizagdo, a EM afeta a
capacidade das células nervosas do cérebro e da
medula espinhal comunicarem entre si de forma
eficaz.

* 0 préprio sistema imune do corpo ataca e destréi
a mielina

* O termo "esclerose multipla" é uma referéncia as
lesGes, ou escleroses, que ocorrem sobretudo
na substancia branca do cérebro, cerebelo e
medula espinal, que é constituida principalmente
por fibras nervosas revestidas de mielina.
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* Embora sejam plenamente conhecidos os mecanismos
envolvidos no desenvolvimento da doenga, a causa é
ainda desconhecida. As teorias plausiveis inclinam-se
para uma causa genética,infecciosa ou muito
provavelmente imunoldgica.

* perda de capacidades fisicas e cognitivas

* A expectativa de vida em doentes de EM é de cerca de
cinco a dez anos inferior a restante populagdo.t

Sintomas

* Centrais — Cansago, depressao, humor
alterado

* Visao

* Motores
* Sensorial
* Intestinal

e Urinario

06/07/2015

Causas

* Genética

* Fatores ambientais

* InfecgGes

* Anomalias vasculares

Jam;14(1):35-53. Epul

Multiple sclerosis and physical exercise: r
resistance-, endurance- and combined training.
Dalgas U", Stenager E, Ingemann-Hansen T

1dations for the ication of

@ Author information

Abstract

This review summarizes the existing knowledge regarding the effects of physical exercise in patients suffering
from multiple sclerosis (MS). Furthermore, recommendations are given regarding exercise prescription for MS
patients and for future study directions. Previously, MS patients were advised not o participate in physical
exercise. During recent years, it has been increasingly acknowledged that exercise benefits MS patients. The
requirement for exercise in MS patients is emphasized by their physiological profile, which probably reflects
both the effects of the disease per se and the reversible effects of an inactive lifestyle. To date the effects of
exercise have only been studied in moderately impaired MS patients with an EDSS score of less than 7.
Evidence exists for recommending participation in endurance training at low to moderate intensity, as the
existing literature demonstrates that MS patients can both tolerate and benefit from this training modality

Also, resistance training of moderate intensity seems to be well tolerated and to have beneficial effects on MS
patients, but the methodological quality of the existing evidence s in general low and the number of studies is
limited. Only two studies have evaluated the effects of combined resistance- and endurance training. making
solid ¢onelusions regarding this training modality impossible.
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Prefrontal

Stressed Brain Relaxed Brain
cortex
Gommall 35Hz um 35Hz W Gamma
30Hz 1 30Hz
24Hz 24tz
Beta || 19Hz 19Hz || Beta
15Hz 15Hz
12Hz 12Hz
10Hz 10Hz
Apha i 9Hz 9Hz I Apha
ah ai
Theta ] §H2 a4t et
3Hz 3Hz
Detta | 1Hz 1Hz | Delta
5Hz 5Hz
Ventromedial

prefrontal cortex

Amygdala

Brain Structures Involved in Dealing with
Fear and Stress

209 210

impaired judgement
nightmares

indocisions
e garivicy

Neutral-relaxed

toss of confdenc
maore fussy
irriinbility
depression

loss af appetite
less of sex drive
drinking more
insoamnia
restlesanes

5 ’ﬂ‘

Stress

Behavior
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Arthritis

Effects of
Excess Cortisol

to the Body

Disease

Hypertension

Deprivation
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s Parkinson
Sulcus \ ( \ Sulcus
\; ? / Doenca progressiva do movimento devido a disfungdo
Gyrus ~ < Gyrus Al . ~ .
N — g d dos neurdnios secretores de dopamina nos ganglios da
/\ 44 base, que controlam e ajustam a transmissdo dos
\Vemnde 4 comandos conscientes vindos do cortex cerebral para
4 os musculos do corpo humano.
" n
Lang\)agg_ s Language

o ﬁ
Q ": O/(Q] Memorvp' <

Normal Alzheimer's

Parkinson's Disease

Healthy Brain Parkinson's Brain

1. CNS Facilitation
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Dopamine levels in o
normal and @ Parkinson's
affected neuron.

Rigidity and tremor
of extromitios

OBESITY

Neutral Calorie Balance
Calories Consumed = Calories Used | No change in Weight

Positive Calorie Balance
Calones Consumed > Calories Used | Weight Gain

Negative Calorie Balance
Calories Gonsumed < Calories Used | Weight |
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PERSPECTIVES

HEMISFERIO ESQUERDO: “HAPPY SIDE”

OFINION

Ceitchley ef al seported functional MR
(MRI) and morphometric data indicating
a specific role fos the right AIC in heart-

How do you feel — now? The anterior s e w meore s
insula and human awareness

that correlates with I subjective
emotional awareness’. A PET study of non-
painil gastric distension reported that a

A, D. (Bud) Craig

Abstract | The anterior insular cortex (AIC) is i

condit beh

mplicated in a wide range of

with activation peaks in the bilateral dorsal
posterior insula, the left mid-insula, the left
AIC and the ACC”, these results conform to

d orgasm, to cigarette craving e posterior-to-mid-to-anterior pattern of

and maternal love, to decision making and sudden insight. Its function in the  integration mentioned above, but the [efl-

passible basis for

allsubjec

the von Economa neurons it contains) in

dings suggest a role for the AIC fan
awareness, and thus it needs to be
P

d asapotential,

in 15 to
the Fact that this stimulus activates primsarily
vagal {parasympathetic) afferents [BCX 31.

Finally, activation was observed in the bilat-
eral AIC (right side (R)>left side (L}) during

L distension or view:

[
HATURE

VOLUME 10 [TANUARY 5905 33

2009 Macmillan Publishers Linited. All ights reserved
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Does Prefrontal Cortex Transcranial Direct Current
Stimulation Influence the Oxygen Uptake at Rest and

between isocaloric exercise and anedal tDCS

Post-exercise?

Authors. R.Montenegro', A. H. Okano’, F. A. Cunha’, E. B. Fontes’, P. Farinatti”
Aistions Aion s refed s heencofthe e

Key words Abstract

© eney oxpendiure s

@ et

© isocaloric exercise
poC

© central nervous system
© health

The study evaluated the effect of transcranial
direct current stimulation (tDCS) applied over
prefrontal cortex on the oxygen uptake (VOy) at
rest and during post-exercise recovery. The VO,
was assessed in eleven healthy subjects before,
during tDCS (sham or anodal tDCS, 2mA, 20 min),
and 30-min following isocaloric aerobic exer-
cise (~200 keal). During tDCS, no changes were
observed on VO, compared to baseline (P=0.95)
and sham condition (P=0.85). The association

increased the VO, throughout 30-min recovery
compared to sham condition {P<0.001). There-
fore, the energy expenditure within the excess
post-exercise oxygen consumption (EPOC)
period, after anodal tDCS was approximately
19 higher compared to the sham condition
(P<005). In conclusion, anodal tDCS applied
on the prefrontal cortex combined with sub-
maximal aerobic exercise increased the EPOC,
enhancing the V0, and energy expenditure at
least for 30-min of recovery.

27
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ETCC x Consumo Alimentar

Disturbios Alimentares
“food cravings”

O, consumption during exercise and
EPOC (excess post-exercise O, consumption)

/0, requirement
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Fig. 1 Mean values of VO, at rest and post-exercise recovery after sham
and anodal tDCS. *Significant difference between sham and anodal tDCS
(10 and 30 min, P<0.001 and 20 min, P=0.002). 229

ORIGINAL RESEARCH

Journal of Sport & Exercise Psychology, 2010, 32, 137-153

EXERCICIO DEVERIA SER “ MAS PORQUE NAO ME SINTO
BOM PARA MIM ! BEM QUANDO FAGO ???

Exercise Might Be Good for Me,
But | Don’t Feel Good About It:
Do Automatic Associations
Predict Exercise Behavior?

Matthias Bluemke,' Ralf Brand,” Geoffrey Schweizer,?
and Daniela Kahlert?
"University of Heidelberg; 2University of Potsdam
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EXERCISE PSYCHOLOGY

Journal of Sport & Exercise Psychology, 2007, 29, 498-517
© 2007 Human Kinetics, Inc.

EXERCICIO FAZ AS “ MAS PORQUE AS PESSOAS
PESSOAS SE SENTIREM SAO INATIVAS

BEM ! FISICAMENTE ???

eoplereeroener our—

People Are Inactive: Paradox or Artifact?

Susan H. Backhouse,' Panteleimon Ekkekakis,?
Stuart J.H. Biddle,* Andrew Foskett,* and Clyde Williams®

'Carnegie Research Institute, Leeds Metropolitan University; 2lowa State
University; *Loughborough University; *Massey University (Albany)
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TEORIA HEDONICA DA MOTIVAGAO

Por outro lado, se a atividade acarreta numa
sensacio de desprazer, desconforto, dor ou

exaustao, a probabilidade dele em repetir ou

aderia aquela atividade é diminuida !!!

uma ativi r i pelo sujeito é

percebida de forma prazerosa, provavelmente,

ele torna a repetir tal atividade !!!
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Two-step linear re

Psychology
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Acute affective response to a moderate-intensity exercise
stimulus predicts physical activity participation
6 and 12 months later

David M. Williams*, Shira Dunsiger. Joseph T. Ciccolo, Beth A. Lewis,
Anna E. Albrecht, Bess H. Marcus

Beharioral and Precowive Medicine, Coro Bida,, Suite 500,
idemce. R 02003, USA

Medcal Showd and The Mirian 1o
e Hoppin Stree,

Received 22 September 2006: received in revised form 2 Apnl 2007; aceepied 3 April 2007
Avanlabie antine 10 Al 2007

Existe relacao entre a resposta afetiva durante

exercicio e aderéncia ao programa de treinamento?
h...,.\r.u,"f:‘.lil.‘...m Toderste-nieasity exstcios imulus presented prior to radomization i
o conteotied physical activly promotion trial AL 6 4ad 12 months. 31 Of he 37 participunts reparied thei.
total weekly mi

Resulis As hypothesiged, hasic affective response 1o the moderate-intensity stimuluspreicid Gmonh

e stimulus
controlling for 6-month nh)\n. ) i
Conclusions: Aflective res

jei comr [ i (de prazer)

ao exercicio fisico agudo tendem a realizar

mais tempo de exercicio apés 6 e 12 meses

analysis for predicting 6-month physical activity

B SE B ] pevalue
Step 1 Constant 7592 34.00
Baseline PA min 0.33 092 0.07 0.725
Pre-Task FS —60% 1230 011 0575
s 38,12 14.37 0.51 0013 ]
Tverall model T F13.26) = T563. p = 055
Table 3
Two-step linear regression analysis for predicting 12-month physical
Variable B SE B [] pvalue
Step 1 Constant 9.15 46.30
Baseline PA min ~0.66 1.09 0.1 0.549
6-Month PA min 0.39 024 030 0.118
Prectask FS —007 1588 —001 0097
E 4097 19.48 045 0.047 ]
Tverall model T 7 (4.23] = 1.36%, i = 021
235

Table 1

Correlations and descriptive statistics among bascline FS, ba:

06/07/2015

line RPE, pre-task FS, bascline PAR, 6-month PAR and

12-month PAR

Measure

3. Pre

Note

Min Max Mean sD 1 2 3

4 s 6
1. FS => PRAZER 1.00 5.00 224 1.52 st FUM n @ @
2 RPE => ESFORGO 700 1900 1141 27 1“2 o

LU 13 18

task FS 1.00 .00 230 1.76

s
08

0.00 £5.00 12.64 2% 20 n
000 39000 14574 11691 s0**
000 60000 13110 14152

intensity

I;\‘llny .¢Ir RI’I - I(..uuq of l erceived Exertion. PA = Physical activity of at least moderat

CIRCUITO NEURAL DO PRAZER

James Olds
1922-1976

Psicologia / Harvard University
Pés-Doutorado / McGill University

California Institute of Technology - Caltech
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Suspending
Substancia reticular _, ApRENDIZAGEM > ATENGAO
do mesencéfalo

elastic band

Lever press
activates
stimulator

Stimulator

u
protocols

Figure 1 - Key elements of the operant chamber setup.
from v fosowng arece

motivation
William A Cariezon, Jr & Exena  Chartoff

Noture Frococols 2, 2987 - 2995 (2007) Puslishes onine: 15 November 2007
01:10.1038/npr0t 2007 441
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CIRCUITO NEURAL
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==p SISTEMA DOPAMINERGICO
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ELECTRICAL SELF-STIMULATION OF THE BRAIN IN MAN'
ROBERT G. HEATH, M.D.* ¥

was equipped with a small portable self-

concerning depth elec-
trode studies in animals and man in New stimulator with 3 buttons, permitting deliv-
Orleans in 1952, the Tulane investigators ~ery of electrical of fized parameters
described (and fllustrated with Blms of pa- to any one of 3 brain sites(8). The pri-

tients treated between 1950-1952) a pleas- mary motivation in these as in all
ble response with stimulation of specific ~ depth
roglous o the beain(5). The plessursbler- - whs therapeutic(5).

electrode studies in man at Tulane,

of some deep regions  Study of reward areas in the

brain of
man, including use of induced reward for
extensive and com-

formation_conceming, the reasons for re-
peated ICSS—information that is not avail-

With the introduction of ingenous able from animal
techniques for  self .
(14-17), the need to depend largely upon  saveRIAL AN serTiso0s

Sistema dopaminérgico

Lobo
frontal

Area tegmental ventral

Two patients were used in the study.

Patient No. B-7, age 28, with a

of narcolepsy and cataplexy, had to
to | treatments. He

had slactendec immlanted by th mathd
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© Get Alert
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Adicio: A adigdo é a busca compulsiva e persistente de uma substancia ou
¢ atividade mesmo em face de uma crescente ameaga para a propria
vida ou que seja causa de sofrimento préprio ou alheio.

David Lynden, Neurocientista.

Dependéncia

Neurotransmissores

-Endocanabindides
-Dopamina
-Endorfinas

jﬁklplhers_p ctiva Evolutivagy

» Evoluimos com uma rotina diéria de Analgesia, Prazer,
atividade fisica Euforia

BDNF e
VEGF

Metodologia de cagada de
Ei@eﬂgulcao Corrida = Atividade Natural

Menor quantidade de
Pel6s e glandulas
sudoriporas

Postura bipede: Ciclo

:, s alongamento-encurtamento
'fo
B - Economia de
374 _ el ] Energia
Metabolismo 20
oxidativo
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Modelo Biolégico ) X  Modelo Psicosocial

National Institute
on Drug Abuse
The Science of Drug Abuse & Addiction

Neurocientista
Carl

- Modelo de brain disease

Comportamento - Modelo de social disease
- Alteragbes estruturais em Fungdes M f id
areas cerebrais Executivas: ( er:oz av)oreu o .
(recompensa/prazer) Tomada de excluidos), pressoes socials
Decisio (sucesso, cobranga)
- N°de receptores Inibigdo Bai to-esti ”
(resisténcia) Meméria de aixa auto-estima, :
trabalho espiritualidade, Reforgo
. alternativo
Flexibilidade

Terapia Esportiva como método de tratamento de
dependéncia guimica

alteragdes morfoldgicas (fisicas, materiais) relacionadas com a ag¢do da dopamina no
“circuito do prosencéfalo medial do prazer”. A adigdo, portanto, é uma doenga
cronica ndo transmissivel, sem cura, que requer reconfiguragdo das operagdes do
cérebro

' O abuso de determinadas substdncias ou comportamentos esta associado com

Area Tegmentar
Ventral

Alleragdes no cenio cerebral
{ T
| produtor de dopaming inferferem na

Corpo Estriado

tapacidade de planejamento e medial
antecipacao mediada pelo lobo

- Partes do Talamo

pré-fronfal, especiaimente desenvolvido )
; : - Hipocampo
nos Seres humanos. A dopamina estd R TIT]

: - - Cortex Pré-Frontal
felacionada com @ sensagao e prazer. [NV

Accumbens
- Amidala 248
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Terapia Esportiva como método de tratamento de
dependéncia quin

Por que eu quero muito isso????

Recompensa Recompensa é tardia

imediata com apos esforgo devido =
baixo gasto T gasto energético 29
energético

Terapia Esportiva como método de tratamento de

depend,

RE

Dependéncia quimica
omportamento de Busc
recompensa imediata

Endocanabinoides
Receptores D2

Esf

Campor ¢
Controle reflexivo - im|

CENTRO
PRODUTOR
DOPAMINA
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Drogas
Alcool

Alimen
M =T
endéncia quimica Comportamento
mportamento de Esforco-

Recompensa

imediata

CENTRO
PRODUTOR
DOPAMINA

de tratamento de

Terapia Esportiva como mét:
» dependéncia quimica

Através da terapia esportiva com corrida o cérebro é condicionado a reestabelecer a
f

relagdo planej Gl

Palestras sobre
neurofisiologia.da adigdo
e exercicio e Velocidade
@D Auto-
[ selecionada
\ |
N\

7 Di e
Método e

Soliléquios

- Dissociativos

Associativos

Emogdes
Esta.do (aferéncias) i Bottom
5 \ Up Marcador

PSE
Somatico

Top Down
252
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Terapia Esportiva como m
dependéncia

» Continuidade: Primeiro Volume depois
intensidade

mica

Volume

Protocolo: 8 a 12 semanas/ 3 x
por semana
Sessdes

Sessdo
Prelegdo e esclarecimento prévio das atividades: 5 - 10 min

Aquecimento: 10 a 25 min. Inclui: Caminhada, articulagdes, alongamento, exercicios de
técnica de corrida.

Parte principal de corrida continua: progressdo de 6 até 35 min em 8 semanas ou 50 min
em 12 semanas.

Retorno a calma e didlogo sobre as percepgdes e sentimentos relacionados com a
sessdo de treinamento: 5-10 min.

2° Distancia: Correr a maior distancia possivel em 6 min, sem entrar

em exaustdo ou andar. Tempo

Auto-
Selecionada

Controle de Ritmo
(PSE) Aferénci
Planejame Eferénci as

nto a

» Governador

Central

il

-Feedback

-Pacing

-Reserve -
Anticipatory 255
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Aumentar o senso d
desgastantes das proxim

1° Vivéncia:
Corrida livre:

Primeiro contato com as emogdes
do exercicio

Técnicas de corrida,
passada, trotar,
caminhar (rapido,

lento
Soliléquios

“Estou sem  “Minhas pernas estdo
ar queimando”

“N&o consigo mais

correr”

“Assim eu vou
morrer”

3° Tempo: Realizar a distancia no menor
tempo possivel

Time Trial: Teste contra relégio

Auto-
Selecionada
. Eferénci
Planejame  Controle de a
nto Ritmo
» Governador
Central

Wiy
AL

-Feedback -Pacing

-Reserve -
Anticipatory

e auto-eficicia para as tarefas mais

as sessdes.
PSE
Sentimen
tos
Aferénci
as
PCO2,PO2 PH,
Substratos
energéticos,
Temperatura,
Pressdo arterial, FC. 254
Distanci
Aferénci
as

256
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Terapia Esp

PLACEBO ANODICA

il

dependéncia qu
» Promovendo a aderéncia e autonomia na et SHAM s SHAM PrEANGD a@mpds ANCD
corrida 25 25
Modelo Modelo o 2o
Biolégico Psicosocial 15 15
Finalizar o tratamento 10 10
05 05
00 00
2 a4 X
05 J 05 ~
10 1,0
rest warm-up 1 2 3 4 rest  warmup 1 2 3 4
- 1aso Bom
“
- o

“Vélvula de

escape’
Estimular o
Sistema
Dopaminérgico

‘ Mudanga de
Comportamento

bbb

Resultados

- Anidice Obesidade
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o

&

<

-5- Tempo (min.)

Figura 2. afeto teste com

120% do LVFC,

om (anédica e sham).
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Functional brain imaging of appetite

Alain Dagher

Montreal Neurological Institute, McGill University, 3801 University Street, Montreal, Quebec, H3A 2B4, Canada

Obesity is a neurobehavioral disorder that results from a

of and i physical ac-
tivity. Finely tuned mechanisms exist to match food
take to caloric expenditure. However, faced with abun-
humans
(and perhaps most) have a tendency to consume beyond
their caloric needs. The brain controls food intake by
sensing internal energy-balance signals and external
cues of food availability, and by ing feeding

The appetitive brain network: a neural substrate for
motivated choice

Feeding requires arousal, attention to food cues, learning
and memory, as well as the willingness to expend effort and
take risks to obtain food. These functions are subsumed by
brain regions that form a network for appetite control. This
network must integrate bodily information about short-
and long-term energy stores with higher-level cognitive

therefore at the centre of the obesity
prnblem This article reviews the recent use of functional
brain imaging in humans to study the neural control of
appetlte, and how the neural systems involved may
cause to in the en-

Why functional brain imaging?

The idea that the vulnerability to overeating and obesity

might reside in the brain stems from multiple lines of

research. Many obese individuals demonstrate enduring
it p thes m to over-

Desejo por drogas e
alimentos em excesso

regarding dietary goals. The regions that are

Glossary

Allostasis: an alternative to homeostasis proposed by Sterling and Eyer (72]
according to which physiological regulation crucially depends on anticipation
of future nceds. Whereas homeostasis refers o error-driven feedback
mechanisms that maintain internal constancy, the goal of allostasis is to
promote long-term survival and reproduction. Examples of allostatic control
nclude saltcraving in anicipation of a future need to elevate blood pressure

gerlong
the false dichotomy between hedonic and homeostatic eating because eating
in response to abundant food is adaptive.

BOLD: blood oxygen leveldependent signal. The most commonjy;
technique in MR, which measures changes in cerebral blood flow that reflect
neuronal activity.
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OPINION

Obesity and the brain: how
convincing is the addiction model?

Obesity and addiction: two views
The addiction model hasbeen applied

to obesity in anumber of ways. Central to
each istheideathat someone can become
a‘food addict. What might thismean?Two
broad ideashave been discussed. Thefirst
isthat certain foods (those high in fat, salt

Hisham Ziauddeen, |. Sadaf Faroogi and Paul C. Fletcher
Abstract | Anincreasingly influential

and sugar®) are akin to addictive sub-
stancesinsofar asthey engage brain 5ys-
temsand
comparableto those engendered by drugs

overeating asafood addlcuon accompanled by corresponding bram changes of abuse. Thisin itself isnot surprising,

\d social policyifit  given that current addiction models sug-

becomeswme\y accepted, acritical evaluation cf(hls model isimportant. We ~ gest that addictive drugshijack the brain

Ji identifying  Circuitry subserving themotivation for and

several fundamenlal shortcomlngsm the model, as well and

enjoyment o, among other things, food*.
Vhat

1t | support for it

yet to befully defined. The case has been
madethat processed foods— as opposed
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ch report
Prefrontal cortex transcranial direct current stimulation (tDCS) temporarily
reduces food cravings and increases the self-reported ability to resist food
in adults with frequent food craving™

achel L Goldman®*, jeffrey J. Borckardt *®. Heather A Frohman®, Patrick M. O'Neil %,
Alok Madan”, Laura K. Campbell®, Amanda Budak®, Mark 5. George <

. 1. Mean percent change in cravings ratings in rel

INABILIDADE
EM RESISTIR
» A COMIDA

FISSURA

Fig.. 2 Mean percent change in inability to resist food ratings in real and shamDCS|
conditions.
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Research report
Prefrontal cortex transcranial direct current stimulation associated with aerobic
exercise change aspects of appetite sensation in overweight adults

Rafael A, Montenegro® .

Alexandre H, Okano, Felipe A Cunha®, Jonas L. Gurgel®, Eduardo B. Fontes
Paulo T.V. Farinatti"**
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Intraduction 2009) which is assaciated with decision-making process (Pignatt
et aL, 2006). 1t has been
Obesity is major cadiovascular sk factor for patients with  nance im
metabolic syndiome (Fontaine, Redden, Wang, Westfall, & Allison,  and an
0%) and has been considered as a global epidemic problem  sola
sadentary lifestyle 200
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Neutral Calorie Balance
Calories Consumed = Calories Used | No change in Weight

Positive Calorie Balance
Calones Consumed > Calories Used | Weight Gain

28

YEARS ) -
Producao de algo novo e util

Negative Calorie Balance
Calories Consumed < Calories Used | Weight Loss

(Runco and Jaeger, 2012, Jung et al., 2013) 272
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“All truly great thoughts are conceived

by walking”

Friedrich Nietzsche (1889)

Fa»'—-rv-—-—ww P
fye YOu seek

. Creative ideas go

»‘walkmg Angels

‘whispertoaman g
4

‘when he goes for a
wak.

el L egogeke #ﬁi

hen walkmg alone in a
jyu gle of true darkness,
there are three things that
gn show you the way:
instinct {o survive, the
“knowledge of navigation,
| creative |mag|nat|on Without
m, you are Iost
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RESEARCH REPORT
Give Your Ideas Some Legs: The Positive Effect of Walking
on Creative Thinking

Marily Oppezzo and Daniel L. Schwartz
tanford University
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HUMAN NEUROSCIENCE o S o
The structure of creative cognition in the human brain
Rex E. Jung *, Brittany 5. Mesd, Jassics Camssco snd Ranse A. Aomes
Dapar mmant of Neumsugary. Unvaraty of Waw liacco, Alluquarug N US4
Craatity iz 2 vast construct, ssemingly intactable to Scientfic inqry—psmaps dus to
nymﬂ Stunk, Tho Unsorsty lhe vague concepts appbied 1o the field of ressarch. One sttempt o limit the purview of
af okya, pan s socption formdatas the construct n tarm of evclutionsry consirants, namety
AM'J’:.,:; [ irat o i vaation and slovive rention (VSR Echavvrahy. ane can i the
¥ “lind variation” component 10 idea generaton tests 3 manifesiad by messurcs of
S e o ot dvergengsnie " - - <o by messures
Univamsty USA of cor ‘We summarize
b . results LI neurcimaging
ok g Do oy e ifiusion tensor
wsan, B0t Unwariy SE Suta imaging W also review
o5 Ao, 08 0% lesion I stucies. What
@med: mxngiignalmm emerges is a picture consistent with theories of disinhibitory brain features subserving
creative cognitian, as describad previously [Martindsle. 1981). We provide a perspective.
imiohing aspects of the dsfsuit mods natwork (DMN), which might prods 3 “first
approximation” regarding how creative cognition might map on to the human brain.
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"Every fibre in my body is fatigued and painful,
but my mind is dancing - John Black

Aqueles que tém ma satde fisica e mental ndo
devem perpetuar seus sofrimentos nos corpos

de seus filhos.

(Adolf Hitler)

kdfrases.com
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0 segredo da sadde, mental e corporal, esta em
ndo se lamentar pelo passado, ndo se preocupar
com o futuro, nem se adiantar aos problemas,

mas, viver sabia e seriamente o presente.

(Buda)

A salide depende mais das precaugdes que dos
médicos.

(Jacques Bossuet)

kdfrases.com
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As mulheres em particular, precisam manter um
olho em sua satde fisica e mental, porque se

estamos em um mundo cheio de compromissos, nao MY

temos muito tempo para cuidar de nés mesmos.

W i (Michelle Obama)
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“Para um homem ter sucesso em sua vida, Deus
proporcionou a ele dois meios, educagdo e
atividade fisica. Ndo separados, como um para a
alma e outro para o corpo, mas os dois juntos.
Com estes dois meios, homens podem alcangar
a perfeigdo.”

Platdo, século 4 a.c.
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