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AJUSTES CARDIOR-
RESPIRATORIOS E
VASCULARES AO
EXERCICIO FISICO:

ASPECTOS CLINICOS




Sistema
Nervoso

Central nervous system
* Brain
« Spinal cord

Sensory division
(afferent)

Peripheral nervous system
« Cranial nerves
« Spinal nerves

\

Motor division

MY \3\
7k /}/

(efferent)
y 4
Somatic
Automatic nervous
nervous system
system (voluntary)
(involuntary)
I 4 4

Sympathetic = Parasympathetic
division division




FUNCOES

1) O sistema cardiovascular proporciona
aos tecidos uma corrente continua de
OXIgénio e nutrientes;

2) E responsavel também pela remoc&o dos
co-produtos do metabolismo;

3) Regulacao homeostatica do organismo
por distribuicao de hormonios.



Componentes do Sistema
Cardiovascular

v CORACAO
v SANGUE

v' SISTEMA VASCULAR
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Anatomia Funcional
do Coracao

Visa garantir um fluxo
unidirecional




Alveolus
/| Pulmonary
/ capillaries
|

Nasal cavity

Primary
bronchii
Pharynx

~__—lLarynx

__—Trachea 4N |

Capillary network on
surface of alveolus




Membrana alveolar - capilar

Capillar
o=

Alveolar

Alveolus wall
Red
blood cell — & | §
Q Respiratory
membrane
\ J
/) » ,
R s
(7} | o nd
| Diffusion of O»
Red blood cell
in capillary .

Diffusion of CO»




Anatomia Funcional do Coracao

Endocardio: Irrigacéo
sangue interno da Camara
(75-100um)

-Left
ventricle

Right-
ventric'e

-

Epicardio: Irrigacdo
Muscular _ sanguinea pelas
nterventricular - g
seplum Eouckialie s

VE: >massa muscular; camara circular; >forca; gera >s pressoes;
Grande Circulacao.

VD: <massa muscular; cadmara triangular; <forca; gera <s pressoes;
Pequena Circulacéo.




Anatomia Funcional do Coracao

—Myocarcium-

-Tricuspid
valve (nghlt
atrioventricular)

Valvulas Cardiacas

(mesma densidade que o0 sangue)

abertura e fechamento passivos
Bicuspid (mitral)
valve (lefl
atrioventricular)

Aortic -

Pulmonary
semilunar

va l Ve

L% A
> S '0_‘.-. . .. ] 2 ," : ‘
N S LA .l
HOrous o \

skeleton  (Suporte as valvulas e Isolante Elétrico)




CONTROLE DO CORACAO PELO SISTEMA

NERVOSO AUTONOMO
Regulacdo Extrinseca |
- Centros neurais —ES > u» u
SNS (noradrenalina e : | (parasympatha
adrenalina)

Efeitos: Taquicardia e
Forca de contracéo

SNPS (acetilcolina)
Efeitos: Bradicardia e

noracic spinal cord

Forga de Contragéo : S ERA T e Svympathetic trunk

Regulacéao Intrinseca
Distenséo da camara
cardiaca (volume de
sangue que chega ao
coracao).




Fibra Nodal:

= 4 Auto-geracao de
=\ potenciais de acéo
e . — (cronotropismo

Interncda \ X .
pathway A\ | / Card IIaCO)
@ Alriovenircular —fssietem s T -\ f

node

cav

bundie
(Bundle of His)

@ Bundle branches

1
|
@ Alnovenincular —a-i=

@ Purkinje fibers

Nodo Sino-atrial (marca-passo normal-110 bpm):
3mm x 1cm na parede atrio D sob o tonus simpatico e
parassimpatico (+ 70 bat/min).
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ATIVIDADE ELETRICA DO
CORACAO

SA noce generates impulse Impulise delayed Impulse passes to Ventricular excitation
atrial excitation beqins at AV nede hearl apex; venltricular complete
excitation begins

™~
|

] ..

\.1\\; W\ - P
Y \\ /Y Vs X
AY node ~ \V/ |/ Bundle-
=)/ branches




ELETROCARDIOGRAMA

O registro grafico da atividade eletrica do coracao
e denominado eletrocardiograma (ECG);

O ECG permite a monitorar a FC, e evidenciar
anormalidades da funcao cardiaca (ritmo e
conducao cardiaca, e fornecimento de O2).




ISQUEMIA




ELETROCARDIOGRAMA

Fase superaguda do
infarto do miocardio.

Fig. 3 - A fase superaguda do infarto do miocéardio.

Onda P = despolarizacéo atrial
Complexo QRS = despolarizacao ventricular
Onda T = repolarizacao ventricular

Onda Ta (n&o visivel) = repolarizacao atrial
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Terminologias

— O Ciclo da circulacao sangulinea aliado aos
eventos eletricos e mecanicos que ocorrem enguanto o sangue
entra e e ejetado pelo coracdo (em 1 min representa a FC).

- volume de sangue ejetado em cada
batimento pelos ventriculos.

(Q) - O volume de sangue bombeado pelo
coracao a cada minuto (VS x FC).

- diferenca do conteudo de O, do
sangue arterial e do sangue venoso.

— Taxa de sobrecarga ao miocardio
(PAS x FC). &



Terminologias

— Volume de sangue (no final da diastole)
presente no ventriculo do coracdo, apos seu
enchimento passivo e contracao atrial. Uma reducao
do retorno venoso pode reduzir a pre-carga.

— E a resisténcia contraria a ejecao
ventricular. A resisténcia ao fluxo sanguineo na saida
do ventriculo determina essa variavel. A reducao da
RVPT pode reduzir a pos-carga.

— Capacidade de contracao do
miocardio na auséncia de alteracbes na pré e pos-
carga. Representa a poténcia do musculo cardiaco.,,



Frequéncia Cardiaca (FC)
N

NUumero de vezes que ocorre 0
ciclo cardiaco durante 60
segundos.

- AFC é um dos indicadores para
avaliacao, prescri¢ao e
acompanhamento do treinamento
aerobio.
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DIFERENTES NOMENCLATURAS

- FC -

| . menor numero de bpm quando se esta em repouso
completo e nao interrompido;

: nUmero de bpm gquando se esta em repouso;

| : maior nimero de contracdes cardiacas por minuto;

. diferenca entre a FCmaxima e a FCrepouso;

. identificada para prescricdo do exercicio;
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DIFERENTES NOMENCLATURAS
=G

| . corresponde a FC na qual ocorre equilibrio entre
a producao e a remocao de lactato durante o exercicio;
| .. FC na qual se atinge a maior captacdo de oxigénio;

¥ . nimero de bpm no pos-exercicio.

33



O que significa a FCrep e o
minuto "1” da recuperagado
(pos-exercicio) da FC?
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Heart rate recovery after exercise is related to the
insulin resistance syndrome and heart rate
variability in elderly men

Lars Lind, MD, PhD, and Bertil Andrén Uppsala, Sweden

Dhie:ti\re We inves’rig-n’red the assacictions between heart rote recovery ahter exercise (as a suggesred measure of

vagal activity), heart rate variability, and measurements of the insulin resistance syndrome.

Material and Methods Seventy men aged 70 years were exomined with a symptom-limited bicycle exercise

test, o 24-hour heart rote '-f-::1ri-::1|3i|i1;.r test, and different measurements of different compaonents of the insulin resistance 5y M-
drome.

Results Heart rate recovery after exercise [mean = 5D 20 + O beats during the first minute) was related to both the
SD of the RR interval and the low frequency power at the heart rate variability analyses [r = 0.39, P < .002 for both).
Furthermore, heart rate recovery after exercise was related to insulin sensitivity at the h}fperinsuhnemic eug|eucem Ic c|-:1n1|::-
[r=10.28, P = .03), and to high-density lipoprotein cholesteral and exercise capacity, and inversely to obesity and insu-
lin and glucose levels 2 hours after an oral glicose load (P < 05 for all]. Heart rate recovery after exercise was not re-

lated to left ventricular mass measured by means of echocardiagraphy or to the number of ventricular premature com-
plexes at @ 24-hour Holter recording.

CﬂI‘I{IUSiﬂI‘I Heart rate recovery 1 minute after exercise was related to measurements of 24-hour heart rate variabil-
Ity. Furthermore, heart rate [ECOVENY alter exercise wos related to several of the major components of the insulin resistance

syndrome, thereby establishing a link between this syndrome and cardiac autonomic nervous activity. [Am Heart ) 2002;
144:6646-72 ]




FORMAS DE MEDICAO
As formas mais comuns de medic&o da freqliéncia cardiaca

Tomada da freqliéncia do pulso nas
artérias temporal, carotida
(limitacao) e radial.

Eletrocardiograma - um aparelho detecta e
registra graficamente os impulso elétricos
gerados pelo coracao.

Sao.

Manual - apesar da simplicidade da sua
utilizacdo, esta forma de medicao néo
apresenta resultados seguros.

Monitor de freqléncia cardiaca - uma
cinta toracica com dois eletrodos
registram as mudancas elétricas no
coracao, transmitindo-as através de um
campo eletromagnético para um monitor
de pulso. 36



ALGUNS FATORES QUE ALTERAM A FC




Relagao VO, x FC

Notem o 4

comportamento
da FC para
uma mesma
quantidade de
VO, apos
periodo de
treinamento

24 26 28 30 32 4 36
Oxygen consumption (mL - kg*! - min-1)




Aprimoramento
fisiologico...

Notem a
reducao da FC
de repouso ao
longo de 28
dias de
treinamento
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FATORES QUE REGULAM O DEBITO

Nervos .~
parassimpaticos

Observe:

CARDIACO

Veolugne o

nﬁ —
L3 ECEl)

V&

Forca de \Volume
contracdo  diastolico
Nervos 1 final
simpaticos
Frank-
Starling

Variaveis que estimulam o débito cardiaco = setas continuas
Variaveis que reduzem o débito cardiaco = setas tracejadas

Pressao
arterial
meédia

40



DEBITO CARDIACO
Q (L/min) = VE (Iml) x FC (b/min)

Exemplo:

Repouso

DC = |FC X VE

Destreinados | 5,000 = |70bpm x 71ml

Treinados 5.000 = |50bpm x 100ml

41



Terminologia
Extracdo de Oxigénio: Diferenca a-vO,A

Artery Capillary

20 ml O» L a-vO diff 15-16 ml O,

per 100 ml 4-5 ml O per 100 ml
blood per 100 ml blood blood

Artery Capillary

20 ml O, L a-vO diff 5 ml O,

per 100 ml 15 ml O, per 100 ml
blood per 100 ml blood blood

42



VO,
/ \

Dif a-v O,
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Sedentarios

e |-Volume Sistélico Final

m -
\\.\Aﬂjtas

Sedentarios

Volume Ejetado

Atletas

Volume Ejetado
AFundista (Vej) (ml)

O Jovem (pré-T)
@ Jovem (p6s-T)

160 g
140 NN
100 B
100 EENE .

80

1.0 2.0 3.0 4.0 5.0
Oxygen uptake, L - min~!

Stroke volume, mL - beat™
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Frequéncia Cardiaca (FC)

AFundista

O Jovem (pré-T)
@ Jovem (p6s-T)

(bpm)

ki
()]
o

beats - min~!

100
80 g

Heart rate

60 g

10 20 380 45 %
Oxygen uptake, L - min~
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Débito Cardiaco Maximo*
(DCmax)

(I/min)
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Ventilacao (V)
» Volume de ar mobilizado pelos por um

processo de fluxo, expresso em Litros/minuto.

»Depende da profundidade a da freqléncia da
respiracao;

>

: Ve (L/min) =12 (frm) x 0.5 (L) = 6 L/min
: Ve (L/min) = 60 (frm) x 3.0 (L) = 180 L/min



Motce
coflox

Receptors s
NG T

STopOocepon

Respiratory center
Medulla)

n Joke
muscles

o

Core tomperature

To ventilatory
muscles




Central
chemoreceﬂors Pons

Medulla

Peripheral
chemoreceptors
(PO2, PCOg, pH)

\ oblongata

Inspiratory
center

\

Active muscles

Diaphragm

Cerebral cortex

(voluntary control) Abdominal

Intercostal Muscles

Expiratory
center

recepturs

External
intercostal
muscles



RESPOSTA VENTILATORIA AO g
EXERCICIO VL
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Pulmonary ventilation (L/min)
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Pesquisa Clinica na EF

Detecting the Threshold of Anaerobic
Metabolism in Cardiac Patients
During Exercise”

KARLMAN WASSERMAN, M.D.J and MarcoLm B. McILroy, M.p.}

Palo Alto and San Francisco, California

Oxygen consumption (L - mint)
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Dimensodes do Coracao

SECAO TRANSVERSAL DO VENTRICULO ESQUERDO

-4 %
‘/

SEDENTARIO

FUNDISTA ) HALTEROFILISTA
SAUDAVEL




Massa do Ventriculo Esquerdo

Rikvan Steenbergen (ciclista) i

FOLAAVIANINEI UGS

Maior coracdo com vol. cardiaco de 1700 ml, sem nenhuma patologia.
54



VO, Maximo (VO,max)

Table 13.1 VO, max values
measured in healthy
and diseased
populations

Population Males Females

Cross-country skiers 84 72

Distance runners 62

Sedentary: young 4! 38

Sedentary: middle-aged o 30
adults

Post myocardial infarction 18
patients ,

Severe pulmonary disease Sradl 13
patients

Values are expressed inml - kg™' - min~'. Taken from Saltin
and Astrand (34), Astrand and Rodahl (8), and Howley and
Franks (21).




VO, Maximo (VO,max)

Table 19-2. Standard Values for VO ma in mL/kg/min*

Age (yrs)

Rating 20-29 30-39 40-49 50-59 60 +
Men

Excellent >51 >48 >46 >4 ~40

Good 4951 46-48 44-46 40-42 38-40

Average 42-48 39-45 37-43 313..39 31-37

Fair 39-41 36-38 34-36 30-32 28-30

Poor <39 <36 <34 <30 <28
Women

Excellent =42 >39 >37 >33 >33

Good 40-42 37-39 35-37 31-33 31-33

Average 33-39 31-36 29-34 25-30 25-30

Fair 30-32 2830 20-28 22-24 2224

Yoor < 30 <28 <26 <22 <22

* With permission from Gettman LR: Personal Fitness Profile Database. National Health Enhancement Systems. Phoe-
nix, AZ. 1987.




VO, Maximo (VO,max)

(Blair et al. - JAMA, 1989) 57



Destreinamento

10'
5; .—./.—\‘HRmax
=

10 NG " Cardiac output
‘ " Stroke volume
® VOZmax

o ,
é e o ® a-v 07diff
g g

5
0 12 21 56 8
Duration of detraining (d)

unfig 17.1. Average changes in maximam heast rate (HR.,,), stroke volume, arteriovenous oxygen differences
(1% Oy diff ), cardiac output, and YOy, over 84 days of detraining.

Copyright © 2001 Lopnoos Wilkams & Wik
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T Consumo de oxigénio

T

T Extragdio de oxigénio

| |
T Fluxo scmijineo muscular | | T Aa-v O,

as

T Débif;cardfoco ! Resisténcia vascular muscular
[ | T
T Volume de ejegdo| | T Freqiiéncia cardiaca T Respiragdo celular
| 2
| |
T Volume diastélico final | 1 commm;dode} Resumo
‘I‘ das
adaptacoes
T Retorno venoso
T AGUDAS
do

T Contragéio muscular exercicio




Exercicio no YO, 4« Exercicio subméximo em estado estdavel

T VOZ max.

| Freqiiéncia cardiaca
.

[

|

|

T Distribuicgo de oxigénio

T Volume de ejesdc

 Estimulag@o simpdtica

T Fluxo sangiiinec muscular méximo

T Volume dicstélico final

*

*

l

|

]

T Retorno venoso

T Volume ventricular

T Densidade dos copilares
do mosculo

T Débito cardiaco méximeo

T

T Volume sangiiineo

eje¢co maximo

T Volume de
"

l

T Volume diastélico final

1

T Volume plasmatico

T Massa das células
vermelhas

—

1

T Retorno venoso

T Volume ventricular

T

T Volume sangiiineo

|

1
= T Massa das célulos
T Volume plasmatico

verme"'tos

Resumo das adaptacdes CRONICAS ao treinamento de resist@ncia



FEifects of High-Intensity Endurance
Training on Maximal Oxvgen
Consumption in Healthv Elderlv People

» 21 1dosos (69,7)
» Exercicio (n = 10)

» Controle (n =11)
» Sessao: 60 min

» 3 X por semana

» 10 semanas

» 4 sessOes 85-95 FC
» descanso = 4min

Havard Odsteras

Sapr-Trgndelags University College

Jamn Hoff
Jan Helgerud

Norwegian University of Science and Technology

Table 2. Results From Endurance Testing Before and After 10 Weeks of High-

Intensity Training

Variable

Experimental Group

(h=10)

Control Group
h=11)

Pretest

Posttest

Pretest Posttest

M SD M

Ssb M Ssb M SD

VO,pax (I X min™)
VO, may (Ml x kg™ x min™)

1.89

242 25 27.8

039 2147
2.3 26.7

040 194 054 195 0.53

6.4 26.2 6.2

VO, ey (Ml X kG070 X minT)
C,, (Ml x kg™ 2™ xm™)
(4.5 km x h™)
B C, (Ml x kg %7® x m™)
(5.5 km x h™)
Body mass (m,) (kg)
Respiratory exchange ratio

715 89 823

86 778 18.6 77.7 18.3

13,2%

0.81 0.11 0.77
0.76 0.12 0.74
76.6 104 764

1.07 0.05 1.08

0.09 0.78 0.09 0.77 0.08

0.09 075 010 0.75 0.10
9.7 729 122 734 123
0.05 1.09 0.06 1.08 0.06

Journal of Applied Gerontology, Vol. 24, No. 5, 377-387 (2005) 61




Pressao Arterial

v' E a tensdo que o sangue exerce sobre
a parede das artérias.

62



Sintomas PA alta

v' Sensacao de peso ha huca;

v’ Cefaléia;

v Tonturas;

v Visao turva;

v' A maioria dos casos “ASSINTOMATICOS”

63



Classificacao Hipertensao

Primaria/Essencial
- Nao identificado o fator causal:

- 90-95% casos (geneética e ambiente).

Secundaria (pode ser curada)
- Fator causal conhecido;

- 5-10% casos.
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Recomenda-se a avaliacio médica antes do inicio de
um programa de treinamento estruturado e sua interrupgao
na presenga de sintomas. Em hipertensos, a sessio de
treinamento nao deve ser iniciada se as pressoes arteriais
sistlica e diastolica estiverem superiores a 160 e/ou 105

VI Diretrizes Brasileiras mmHg respectivamente.
de Hipertensao

Classificagdo da pressao arterial de acordo com a medida
casual no consultorio (> 18 anos)

PA durante o Exercicio

Pressdo sistolica Pressdo diastolica

Classificagéo (mmHg) (mmbig) Parar: >180/105 mmHg

Otima <120 <80

MNormal <130 < 8b
Limitrofe” 130-139 85-89 PA medida imediatamente pds-exercicio
Hipertensio estagio 1 140159 90-99 Subestima em 30% a PA de durante

Hipertensdo estagio 2 160-179 100-109

Hipertenséo estagio 3 > 180 =110

Hipertensao sistdlica isolada =140 =80

(Quando as pressdes sistolica e diastolica situam-se em categorias diferentes,
a maior deve ser utilizada para classificagdo da presséo arterial.

* Pressdo normal-alta ou pré-hiperfensdo sdo fermos que se equivalem na
literatura.

Esta diretriz devera ser citada como: Sociedade Brasileira de Cardiologia / Sociedade Brasileira de Hipertensdo /
Sociedade Brasileira de Nefrologia. VI Diretrizes Brasileiras de Hipertensao. Arq Bras Cardiol 2010; 95(1 supl.1): 1-51



Medido por Ecocardiograma

PA — DCP:AS X RVﬁ)AD _, Calculo sabendo
l DC e PA
e N~ I
VASOS
FC

N\

PERIFERIA
Endotélio

NA. SIMPATICAE
PARASSIMPATICA
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Eurcpean Heart Journal (2006) 27, 23872393
doiz10.1093 /eurheartj/ehl259

EURQOPEAN
SOCIETY OF
CARDIOLOGY

High heart rate: a cardiovascular risk factor?

Stephane Cook’', Mario Togni', Marcus C. Schaubz, Peter Wenaweser', and Otto M. Hess'*

'Department of Cardiology, Swiss Cardiovascular Center, University Hospital, Freiburgstrasse, 3010 Bern, Switzerland and
*Institute of Pharmacology, University of Zurich, Zurich, Switzerland

Heart failure
Males 35-94 years old

l

<64 65-74 75-84 =85
Heartbeats per min

High heart rate

10001 mouse
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0
2
]
o
>
o~
=
(2]
2]
C
Q0
=
©
Q
Q
=]
(=]
s
=
o
2
c
[7]
>
w

200 -
100 —
50 +

(@]
Sudden cardiac death

Males 35-94 years old
20 4

Heart rate (b.p.m, log scale)

0 10 20 30 40 50 60 70 80 90
Life expectancy (years)

Events/1000 patients in 2 years

igur Inver inear relation between RHR and life e ancy in
<65 66-73 74-79 8087 >88 Figure 2 rse linear relati AN life expectancy
Heartbeats per min mammals and humans. Redrawn from Levine®® with permission from
American College of Cardiology Foundation.

Figure 1 Dependency of heart failure events and sudden cardiac death on
RHR divided in quartiles or quintiles. Included are men in a 36-year follow-up
in the Framingham Heart Study. **




REFLEXO BAROCEPTOR

(Lel de Marey, 1859)

REFLEXO BARORRECEPTOR

Nervos
VOO - / glossofaringeos (IX)
cardovascuiar (CV) s P 4 —

\ Nervos vagos (X)
- parassimpatico)
Sulbo raquidiany

l

Medula espinhal : Nervos cardioaceleradores
Chave: simpatico)
Nourbnios sensoriais (alerantes) < N
Neurdnios motores (eferentes) » ~ Ganglio do
Interneurdnios o ronco simpalice

Baromel eplores ni
$@10 carotideo

Barorreceplores ne
arco da aorta

Nodo AY

Miocdrdo
ventncular

(acao dos
baroceptores -
reducao de
variacoes
abruptas da
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Controle Lento da PA e FC
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Prevaléncia de Hipertensao
no Brasil

Hypertension

80
70
60

50

® 40
30

e [ i

10

o | I
1810 24 ‘ 3510 44 55to b4 Underweight Normal weight Overweight Obesity

25 to 34 45 to 54 65 and more

Age (years) Nutritional status_

E Men O Women = Men o Women

Figure. Estimated prevalence of self-reported dlabeteq and hypertension in adults =18 years in the group of capitals by sex
and according to age (years) and nutritional status.! * Brazil, 2006. (N=54,369)

1 U\*’eigjhted to adjust the sociodemographic distribution of the VIGITEL sample to the adult population distribution of each
I:|tv in the 2000 Demographic Census and considering each city’s pc:-puhtlon weight.

;i'u:-:c:ldlngj to body mass index classification (Underweight: <18.5kg/m?; Normal weight: 18.5 — 24.99kg/m?; Overweight:
25 — 29.99ke/m%; Obeqltx >30kg/m?)

(Schmidt Ml et al., 2009; Revista de Saude Publica)




Prevaléncia de Hipertensao
em Natal

Table 2. Prevalence® of self-reported hypertension, according to sex. Brazil, 2006. (N=54,369)

Capitals/FD

Men
(95% CI)

Hypertension

Yo

Women
(959% CI)

Total
(95% CI)

Aracaju
Belém

Belo Horizonte

(16.0;21.6)
(13.6;18.7)
(19.8;25.6)

235
21.2
24.5

(21.2;25.8)
(18.9;23.5)
(22.1;26.9)

(19.6;23.2)
(17.2;20.6)
(21.8;25.5)

Boa Vista
Campo Grande
Cuiaba
Curitiba
Floriandpolis
Fortaleza
Goiania

Jodo Pessoa

(13.5;18.5)
(18.3;24.1)
(17.1;22.5)
(15.9;21.4)
(12.5;17.3)
(13.1;18.2)
(14.4;19.7)
(19.5;25.4)

21.8
233
21.6
23.3
20.2
20.8
20.6
25.2

(19.5;24.1)
(21.0;25.7)
(19.3;24.0)
(20.9;25.7)
(17.9;22.4)
(18.5;23.0)
(18.3;22.8)
(22.7;27.6)

(17.2;20.6)
(20.5;24.1)
(19.0;22.5)
(19.3;22.9)
(16.0;19.3)
(16.8;20.2)
(17.2;20.6)
(22.1;25.8)

Macapa
Maceid
Manaus

Natal

(13.1;18.0)
(15.6;21.1)
(15.4;20.6)
(16.3;,21.9)

221
23.5
19.2
25.4

(19.7;24.4)
(21.1;25.9)
(17.0;21.5)

(23.0;27.8)

(17.2;20.6)
(19.4;23.0)
(16.9;20.3)
(20.7;24.4)

(Schmidt Ml et al., 2009; Revista de Saude Publica)




Rio Grande do Norte — 2012 (3402 obitos)
(993 por doencas cardiorrespiratorias)

&2/BGE

er:: Grande do Norte - Morl)lclades Hospitalares

30% das mortes por doencas
cardiorrespiratorias




TRATAMENTO HIPERTENSAO

1. Medicamentoso

2. Nao-medicamentoso
- Peso
- Sal
- Alcool
- Fumo
- Atividade Fisica

73



Implicacoes funcionais

Enrijecimento das |
artérias ! R\i)
Hipertrofia do | T Pressao
Ventriculo esquerdo Arterial

Essas alteracOes associadas a um estilo de

vida sedentario representam alto risco para
doencas cardiovasculares




PRESSAO ARTERIAL MANTIDA ALTA

DERRAME CEREBRAL

CORACAO GRANDE
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Muscle sympathetic nerve activity
and hemodynamic alterations in
middle-aged obese women

M.M. Ribeira!, nstituto do Coragéo. Departamento de Endocrinologia,
L.C. Trombetta', L.T. Batalha®, Faculdade de Medicina, and *Escola de Educacéo Fisica e Esportes,
M.U.P.B. Rondon', Universidade de Sio Paulo, Sao Paulo, SP. Brasil
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Figure 1 - Correlation between body mass index (BMI) and muscle sympathetic nerve
activity (MSNA, pansl &), mean blood pressure (MEBP, pansl B). forsarm vascular resistancs
(FVYR, panel C), and forearm blood flows (FBF, pansl D) in middle-aged cbhese women., The
Pearson correlation coetficient was used to evaluate the correlation between variables.




Abnormal Neurovascular Control during
Sympathoexcitation in Obesity

Fatima H.S. Kuniyoshi,™7 Ivani C. Trombetta,* Luciana T. Batalha,i Maria U.P.B. Rondon,”
Mateus C. Laterza,™ Marcia M.G. Gowdak,™ Antonio C.P. Barretto,* Alfredo Halpern,I
Sandra M.F. Villares,] Eliudem G. Lima,7 and Carlos E. Negrio®s

OBESITY RESEARCH Vol. 11 No. 11 November 2003

n=29 obesas
n=12 magras

{units)

Baseline 1 2 3

Bascline 1 2 3 4
Mental Stress
Time {min}

Mental Siress
Time (mn)

Figure 1: M5NA during mental stress i healthy obese individuals and in healthy lean individuals. (A) Muscle sympathetic nerve burst
frequency. (B) Pulse synchronous sympathetic activity. Note that both mmscle sympathefic nerve burst frequency and pulse synchronous
sympathetic actrvity levels were greater mn obese mdividuals compared with lean mdividuals, despife the sipular magmiude of responses
between groups.

Figure 2: FBF and FVE. during mental stress in healthy obese individuals and in healthy lean mdividuals. (A) FBF. (B) FVE. Note that FBF
was lower i obese mdiiaduals compared with lean mdividuals, whereas FVE was greater. In addition, the magnitude of change m FVE
was not different between groups (p = 0.55), demonstrating that the vasodilatory response was similar between the two groups studied.



Como a pressao
arterial responde
ao exercicio fisico?
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Arterial Blood Pressure
Response to Heavy Resistance
EXxercise

MacDOUGALL et al.

Journal of Applied Physiology

1985




PRESSAO ARTERIAL
RESPOSTAS AGUDAS AO EXERCICIO

T PAS e PAD

Double leg press 95% 1 RM {9 reps to failure)
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Original research
The blood pressure response of older men to maximum and
sub-maximum strength testing

Dale I. Lovell“*, Ross Cuneo”, Greg C. Gass®

* School of Health and Sport Sciences, Faculty of Science, Health & Education, University of the Sunshine Coast, Queensland 4556, Australia
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Abstract

Strength testing is commonly used to determine the muscular strength of older individuals participating in a resistance training program,
The purpose of this study was to non-invasively examine and compare the blood pressure (BP) and heart rate (HR) response of maximum
and sub-maximum strength tests in older men. Twenty-four healthy men aged 70-80 yr were recruited for the study. Participants completed
a | repetition maximum (RM) strength test and four days later a sub-maximum strength test on an incline squat. Systolic blood pressure




Respostas de PA em idosos

durante 1RM e RM’s

Table |
Blood pressure and heart rate response before, during and after IRM and sub-maximum strength tests.

| repetition maximum (1RM) Sub-maximum (50% of IRM)

Resting During Post (20s) Post (60s) Resting During Post (20s) Post (210s)

Average SBP (mm Hg) 141421 205434 16027 12542677 143420 234435 120£300  155+£26
Maximum SBP 44417 231 431%% 1784+30°F  1324+24F  146+£19  268+377 134433 168 + 27°
Minimum SBP 20421 190433 1484£29°F  1184+26° 134424 212437 MIL31T 0 141430
Average DBP (mm Hy) 0+£12 18L17%F L1 T4 L4 13542 +137 sil2
Maximum DBP B4 1284L20%F 79L13F Ui L15 151+423° L1l 77 £10
Minimum DBP 6LL10  100L22% 7L11F Q412 2L12  128L£19"  HBL11" 56L12
Average HR (beatsmin™') 68 +£10  112+£12F 914107 7949 6749  145+£12° 120213 90£9
Maximum HR 6L 120415 105£13F 88413 L0 153416 128L15° 108L12
Minimum HR 9410 o4+ 14 geL 11 6L 13 S8L10 138L14T 110+ &Ll

Values are mean + SD. SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate.
" Significantly (P <0.03) different from resting values.
* Significantly (P <0.03) different from sub-maximum test.

DP 1RM = 27951 mmHg*bpm vs. DP RM’s = 41004 mmHg*bpm,  significa 47% aumento!




Respostas de PA em idosos
durante RM's

PAS = 268 mmHg
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Fig. 1. An example of time-course analysis of systolic and diastolic blood
C - -
pressures during a sub-maximum strength test on the incline squat machine.
Dotted lines indicate resting values for systolic (SBP) and diastolic (DBP)
o o
blood pressures.




Manobra de Valsalva

uma Inspiracao,
xalacao podem
toracica,

vantamento de

de pesos.




PRESSAO ARTERIAL
RESPOSTAS AGUDAS AO EXERCICIO

> Manobra de Valsalva

Blood Pressure, mmHg

§
|

Intrathoracic Pressure, mmHg

MaCDougall et al. (1992)
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PRESSAO ARTERIAL

RESPOSTAS AGUDAS AO EXERCICIO
> Tamanho da massa muscular envolvida

< massa =
< PA,

§ § s
0 |

Rest . Cun Leg press Leg press Leg press CO m O
1 arm) 1 log) {2 logs)
23% 1AM 5% 1AM 100% 1R

o tahure . tathure minimizar?
Peak systolic and diastolic blood pressures reached during
. various exercises. X and SD, N=5

FIG. 4. Means x SD peak blood pressures for all subjects during 87
various exercises at 95 and 100% of their single maximum lift (1 RM).
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10 repetitions/set

191)
)

Figure 3.25 Blood pressure response increases during a two-
legged leg press set to volitional fatigue as well as during three
successive sets of 10 repetitions at a 10RM resistance. ol of-a m&gged leg pfess gxercise.

» Exemplo p/ minimizar
» Método nao invasivo resposta pressorica

Gotshall et al.(£999)




Qual o problema?

- Ocorréncia de manobra de valsalva, reducao de

debito cardiaco com consequente menor perfusao
nas coronarias;

- Promove picos na pressao arterial.

Qual o problema dos picos na PA?

- Possibilidades de aneurisma (dilatacao do vaso) com

consequente rompimento deste (ruptura arterial e
AVC se for no cérebro).

P.S. Grande parte dos aneurismas sao assintomaticos. Entretanto, os sintomas
mais frequentes sédo: cefaleia, vomitos, convulsdes, perdas de consciéncia, visao
dupla ou outras alteracdes na vista, dentre outros.




Qual o papel do
exercicio no
controle
hemodinamico?

EVIDENCIAS CIENTIFICAS
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Review

Evidence for prescribing exercise as therapy in chronic disease

B. K. Pedersen'2, B. Saltin?

Positive effect of
training on:

Pathogenesis

Symptoms specific
to the diagnosis

Physical fitness
or strength

Quality of life

Fig. 4. Hypertension.




EFEITO AGUDO!



Ambulatory Blood Pressure After Acute
Exercise in Older Men With Essential

Hypertension

Nadine S. Taylor-Tolbert, Donald R. Dengel, Michael D. Brown, Steve D. McCole,
Richard E. Pratley, Robert E. Ferrell, and James M. Hagberg

» 11 hipertensos (sedentarios, obesos e idosos)
» 45 minutos de esteira (3 séries de 15 minutos)
» 4 minutos de recuperacao

» Intensidade: 70 %VO,max

» Resposta de Pressao Arterial 24 horas MAPA
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FIGURE 3. Mean arterial BP for the 24-h ambulatory BP re-
cording preceded by and not preceded by 45 min of acute aerobic
exercise at 70% VO, .. Values are expressed as mean = SE. *P

<= .05 for the difference betwveen the two recordings.
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450 -

Nitrite (M)

O0%AT CONT

Fig. 1 Comparisons of nitrite values (mean + SE) between resting
and immediately after sessions (IAE) of incremental test (I'T), at 90 %
of anaerobic threshold (90 % AT) and control (CONT). *p < 0.05

compared with rests (n = 22)
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Post-resistance exercise hypotension, hemodynamic
rate variability: influence of exercise intensity

C.C.Rezk - R. C. B. Marrache - T. Tinuocei - D. Mion Jr -
C. L. M. Forjaz

Hipotensao
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Fig. 1 Changes in systolic (§8F panel a), diastolic (D8P panel b)),
and mean (MEF panel o) blood pressures obsarvad in 17 subjacts
after interventions in the control { O circles), resistance exercise at
40% of 1 BM { E407% squares), and resistance exercise at 30% of
1 BM ( E80% triangles) sessions. ¥Significantly different from pre-
intervention (P < 0.05). "Significantly different from the control
session (P < 0L05). *Significantly different from the E80% session
(P 0.05)




= Sessoes retangulares (café da manha padronizado — 280 Kcal)

Controle I — Sem exercicio
43%RM - 16 rep. 2" cada rep. - ~45” desc. entre exercicios

Exercicio
(3 circuitos)

23%RM - 30rep. 2" cada rep. - ~20” desc. entre exercicios

2’ para coletas

» Coletas de sangue e PA no repouso, a cada circuito e 15, 30, 45, 60, 75, 90,
105 e 120 minutos da recuperacao.
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POSTRESISTANCE EXERCISE BLOOD PRESSURE
REDUCTION 1S INFLUENCED BY EXERCISE INTENSITY
IN TYPE-2 DIABETIC AND NONDIABETIC INDIVIDUALS

GrazieLA C. SIMOES,' SERGIO R. MoRERA," MicHAEL R. Kusanick,” HERBERT G. SIMOES,'
AND CARMEN S.G. CAMPBELL'

'Graduate Program on Physical Education and Health, Catholic Unrversity of Brasilia, Brasilia, Brazil: and
“School of Recreation and Sport Sciences, Ohio Unrversity, Athens, Ohio
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Clinical Interventions in Aging Dove

ORIGINAL RESEARCH

Isometric handgrip does not elicit cardiovascular
overload or post-exercise hypotension
pertensive older women

Rafael dos Reis Vieira
Olher!2*

Danilo Sales Bocalini3*
Reury Frank Bacurau*
Daniel Rodriguez®

Aylton Figueira Jr®
Francisco Luciano Pontes |r*
Francisco Navarro®
Herbert Gustavo Simdes'
Ronaldo Carvalho Araujo’
Milton Rocha Moraes®

in h

Table 3 Hemodynamic parameters at control condition and 30% and 50% of

SBP (mmHg)

Control 30%

DBP (mmHg)

Control 30%

Rest

121 =13

121 =10

120+ 7

fa+ 12

f4+9

f2+8

Exercise peak

3 min

121 + 12
120 + 12

127 + 14
125+ 13

125+ |1
120+ 9

fa+ 11
/3i+8

fe+6
f4+5

8x7
f2+7

10 min
IS min
30 min

45 min
&0 min

118 +5
117 +8
118 +7
123 +8
122 +7

123 + 12
122 = 11
|24 + |1
124 + 10
121 =10

122 + 9
121 = |1
121 £ 9
121 +9
120+ 7

f2+8
f3x7
f2+7
EE-
fité

f2+8
f2+5
f2+8
fité
a7

f2+8
7l £7
f2+8
5+ 10
Iax7

- Handgrip
- 4 sets
- 5 contracoes

de 10” cada set.

Mote: Values expressed in as the mean + standard deviation.
Abbreviations: DBP, diastolic bleod pressure; HR., heart rate; MAP, mean arterial pressure; RPP, ra




E o efeito da HPE
permanece mesmo
gquando treinado?
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Effect of 12 weeks of resistance exercise
on post-exercise hypotension in stage 1
hypertensive individuals

MR Moraes’ 11,
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Figure 3 MAP after acute resistance exercise. Mean changes of
MAP (when compared with the resting value) due to RES before
(pre-training, lozenges) and after (post-training, squares) 12 weeks
of RET. *P<0.05 in comparision to the resting value; "P<0.001
related to post-training values. Values given as mean £ s.d.
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Respostas durante e
apos 0 exerciclo



Central: Durante o Exercicio
Hot Topic Review 2013

Postexercise hypotension and sustained postexercise
vasodilatation: what happens after we exercise?

John R. Halliwill, Tahisha M. Buck, Alisha N. Lacewell and Steven A. Romero

Department of Human Physiology, University of Oregon, Eugene, OR 97403-1240, USA

. _ Nerve activity
Neurdnios via / Pre-exercise
Baroceptora | D—Exetose

RESET \ a5 pri""o”

Sympathetic
efferent

(Chen & Bonahm, 2010; Halliwill et al. 2013)



Published in final edited form as:
Exerc Sport Sci Rev. 2010 July : 38(3): 122-127. do1:10.1097/JES.0b013e3181e372b5.

2010

Postexercise Hypotension: Central Mechanisms

I N P UT Chao-Yin Chen! and Ann C. Bonham1:2

(m []SCU'OS 'Department of Pharmacology, University of California, Davis, CA, USA
2Department of Internal Medicine, University of California, Davis, CA, USA
aferentes) i - ’

NUC|€O Trato Solitério Central Apés O

(Reset da via Exercicio
Barorreflexa)

OUTPUT simpatico

(do centro de controle
cardiovascular na medula)

(Chen & Bonahm, 2010; Halliwill et al. 2013)



Central: Apds o Exercicio

Neuronios via

Baroceptora v g

Pre-evercise
Enencise

| K -2
NN RV

Sympathetic
efferent

Figure 1. Pathways for baroreflex resetting during postexercise hypotension

During exercise, muscle afferents stimulate GABAergic interneurons within the caudal nucleus tractus
solitarii (NTS), which reduces the firing of second order barosensitive neurons which convey information
from baroreceptor afferents to the caudal ventrolateral medulla (CVLM). This results in less inhibition
of sympathetic neurons in the rostral ventrolateral medulla (RVLM) and greater firing of sympathetic
vasoconstrictor neurons during exercise. During postexercise hypotension, the GABAergic interneurons
exert less inhibitory influence on the second order barosensitive neurons, due to internalization of
the neurokinin-1 receptor, which is a result of substance P release from muscle afferent stimulation
during exercise. This results in greater inhibition of sympathetic neurons. Note that there is also a
more direct link from muscle afferents to the RVLM, but this does not appear to play a role in the
postexercise responses. In the figure, the relative changes in nerve activity pre-exercise, during exercise
and postexercise are illustrated by the inset bar graphs for various points in the pathway. Abbreviations:
IML, intermediolateral column; and VLM, ventrolateral medulla.

(Halliwill JR et al. 2013; Exp Physiol)




Periférico: Apos o Exercicio

- Imediata: Hiperemia reativa (até 20min) / dose-dependente;
- Persistente: Substancias vasoativas (2h) / dose-dependente;
- NO parece que contribui pouco em humanos (Halliwill et al., 2000).

N

Histamina:
Formada
nos
mastocitos
e por
estresse de
cisalhamen
toem
grandes
vasos.
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Figure 2. Pathways for histaminergic component of sustained postexercise vasodilatation

Histamine, perhaps from mast cell degranulation or de novo production by histidine decarboxylase
(HDQ), stimulates histamine H; receptors on endothelium and H, receptors on smooth muscle in the
skeletal muscle microcirculation. This leads to a sustained postexercise vasodilatation of the previously
exercised muscle. As shown in the right panel, modified from Barrett-O’Keefe et al. (2012), cycling and
single-leg dynamic knee extension, but not single-leg resistance knee extension, evoke histaminergic
vasodilatation that is robust at 60 min after exercise. Open bars, control; filled bars, blockade. *P < 0.05
versus pre-exercise; TP < 0.05 versus control.

(Halliwill JR et al. 2013; Exp Physiol)
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90%AT CONT

Fig. 1 Comparisons of nitrite values (mean &= SE) between resting
and immediately after sessions (IAE) of incremental test (IT), at 90 %
of anaerobic threshold (90 % AT) and control (CONT). *p < 0.05
compared with rests (n = 22)




Mecanismos Integrados

4 arterial
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Figure 3. Integrated haemodynamic responses following exercise (Ha”iWi” JR et al. 2401A3A; Exp PhySAiOD




Mecanismos: O que sabemos hoje?

Table 2. Recent observations

Recent observations (circa 2012)

Previous understanding New understanding

Baroreflex is reset, but Skeletal muscle afferents
mechanism is unknown may play a primary role in
postexercise resetting of
the baroreflex
Local vasodilator mechanism  Hj and H:z receptors
is unknown contribute significantly
Possible benefits include Possible benefits include
alterations in fluid balance alterations in metabolism
and promotion of
angiogenesis

(Halliwill JR et al. 2013; Exp Physiol)
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Treinamento Fisico de baixa
Intensidade (5d/sem; 1h/dia)
aumenta a sensibilidade - :
baroreflexa em ratos. K3 PR TP IFI

BPs (mmHg)

Exercise Training Increases Baroreceptor Gain Sensitivity in
Normal and Hypertensive Rats

Patricia Chakur Brum, Gustavo José Justo Da Silva, Edson Dias Moreira, Fumio Ida,
Carlos Eduardo Negrao, Eduardo Moacyr Krieger
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Exercise Training and Heart Failure

The Effects of Exercise

Training on Sympathetic Neural
Activation in Advanced Heart Failure
A Randomized Controlled Trial

Fabiana Roveda, MD, PuD,* Holly R. Middlekauff, MD),+ Maria Urbana P. B. Rondon, PuD,*
Soraya F. Reis, BS,” Midrcio Souza, VIS, Luciano Nastari, MD,* Antonio Carlos P. Barretto, VD, PuD,*
Eduardo M. Krieger, MD, PHD,* Carlos Eduarde Negrao, PHD™f

Sao Pawlo, Brazil;, and Los Angeles, California

Heart Failure Exercise Training Patients

-7 (GE)

Patient 1 Patient 2 -9 (GC)
(male, 62yrs, Functional Class lll) (woman, 53yrs, Functional Class Il) - 4 meses

- 3 sessoOes/sem

"“Jl e SO < do PCR.
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Figure 1. Sympathetic neurograms. (A) Heart failure patients, exercise group. Pre-training, muscle sympathetic nesve activity (MSNA) is markedly
elevated. Post-exercise training, svmpathetic nerve activity lev els are reduced. (B) Heart failure patients, sedentary group; MSNA levels are markedly
elevated before and after the :Ed""ltlt"r period.




I Original Article

Nitric Oxide Synthesis Blockade Increases Hypertrophy and Cardiac
Fibrosis in Rats Submitted to Aerobic Training

velr:

Ribeirdo Preto, Universidade Estadual de Londrina, Faculdade de Medlicina do Tridngulo Mineiro - Ribeirdo Preto, SP

londrina, PR, Uberaba, MG - Brazil

Oxido Nitrico tem papel importante nas
adaptacoes cardiovasculares
promovidas pelo treinamento.
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CHRONIC CONVENTIONAL RESISTANCE EXERCISE
REDUCES BLOOD PRESSURE IN STAGE 1

2011
HYPERTENSIVE MEN

MiLtoN R. Morags,2 REURY F.P. Bacurau,? DuLce E. Casaring? ZAIRA P. Jara,*

FeErNaNDA A. RoncH,* SanDro S. ALMEDA,! ELisa M.S. Hica,* Marcos A. Pupo,?

THiaGo S. Rosa,’ ANpERSON S. Haro,' CarLos C. Barros,' Joio B. PEsSQUERO,’

MAaRrTIN WURTELE," AND RoNaLDpo C. Aravgo!

! Departament of Biophysics, Universidade Federal Univ .frmj of Sm:f Pmda Saﬂ Faudo, Bmmf Sc&wf {Jf Pﬁj maf La’m afm;;
University of Mogi das Cruzes, Mogi' das Cr e ' fosem

Sao Paulo, Brazil: and * Nephrology Drvision.  Tasie 1. Anthropometric parameters and blood pressure of the hypertensive
volunteers pre- and posttraining.*

Resistance exercise

-N: 15 hlpertenSOS, Variable anthropometric Pretraining Posttraining
-ldade: 46+3 anos; Age, years 46

Body mass.ikg 88 =

- . BMI, kg-m~* 29
-Medicados a 6 anos; Fat-free mass, ko 61 -
Fat mass, kg 27 ¢

Body fat, % 30 ¢

Total body water, L 47

-Interrupcao/medicacao; Sy
-ER a 60% 1RM: S g P, ka4 e

-12 semanas (3x/sem); Bos pressure, nm Hg.

Systolic 150 ¢ 134 = 3

-1 més destreinamento. Diastolic 03 81 -

Mean 112 + 2 99 -

87 -
28 -
64 -
73 -
76 -
48 -
153 -
185
48
22
44 3

WK KD =K MM DD W
AN M= == R MR LD = 7

=]

*BMI = body mass index; £ = sum of 7 skinfold; NS = not significant.




6 anos
medicacéo,
se perde
em 1 més

1 més de destreinamento
nao retorna a HAS

3rd  4th

ist 2nd

SBP (mmHg)

. =
detraining (wks)

washout (wks)

DEP (mmHg)

= I I

I T 1st 2nd 3rd dth
washout (wks) detraining (wks) (MOraeS et

Figure 2. Blood pressure before and after 12 weeks of conventional resistance exercize. Systolic blood pressure I 2011 .
(SBP), diastolic blood pressure (DBP), and mean arterial pressure (MAP) of the volunteers (n= 11) before (M) the al., !
antihypertensive medication washout period, after the 12-week resistance exercise training period (T), and during JSCR)

the detraining period (*p < 0.05; **p < 0.01; 1p < 0.01, related to last week of washout); wks = weeks;

RT = resistance training.
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E necessario as 12 semanas para
ajustes na pressao arterial?

=
=
=

e ]
=
1

@
=
=
E
&
=
I
I
v
e
(8
=
Q
2
1]

=]
=

Resistance Training (weeks)

Figure 3. Blood pressure during 12 weeks of conventional resistance exercise (RE). Systolic blood pressure
(SBP), diasotlic blood pressure (DBP), and mean arterial pressure (MAP) of the volunteers (n=15) pretraining (0)
and during the 12 weeks (1-12) of the RE fraining program (*p < 0.05).

(Moraes MR et al. 2011; JSCR)



Sistematicamente,
0 que a literatura
tem mostrado
sobre o
treinamento
cronico na PA?
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ORIGINAL RESEARCH

Journal of the American Heart Association
2 O 1 3 - OPEN ACCESS & Heart | Stroke.

Assaciation | Association.

Exercise Training for Blood Pressure: A Systematic Review and Meta-
analysis

Veronique A. Cornelissen, PhD; Articles (published between 2003

Articles available in ) _El'vd February 2012)
database identified from database search

(n=103) (n=522)

N /

Racurdﬁ Ec:reened Non-randomized, controlled (n=360)
(n=625) Combined/cther intervention  (n=66)

No relevant outcome measures (n=27)
Cross-over trials
(n=16)

Duplicate data (r=17)
Outcome data not provided (n=47)

Excluded after full-text review (n=533)

Ful-text articles assessed for
eligibility
(n=83)

|

Studies included in meta-analysis
(=93}
Dvnamic endurance training only: (n=359)
Dwvnamic resistance training only: (n=13)
Combined training only:
(n=5)
Isometric resistance training only:
Different training mterventions within one trial: (n=12}

Figure 1. PRISMA flow diagram. PRISMA indicates preferred reporting items for systematic reviews and meta-analyses.
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Al dynamic endurance fraining grouns : : : Ae ro b I O .
1*=48. 7% P for heterogeneily <0007 : . : : : : ; ; >
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Mormal Blood Pressura
Prehyperansion
Hyperiansion

Al dyrnamic resistance fraining growps ; : ~ R eS I Stl d O -
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Al isomefne rgining Qroups - |SOmetr|CO'
17=0%; P for heterogeneity =0.50 ) : : ) j : . 7 _ 10 9 mm Hg

400 3 4 9

Met change in systolic BP {mmHg)

Figure 2. Met changes in systolic blood pressure (BP) after different exercise modalities using random-effects analyses. Data a
net mean changes, adjusted for control data (95% confidence limits).

(Cornelissen & Smart; AHA, 2013)



Dynamic aerobic endurance tramirﬂg PA D
I

Mormal Blood Pressure |
Prehypertension |
Hyperbension :

All dynamic endurance fraining (;IFD'..I,EIE Ae rO b I O -
P=53%,; P for helerogenaity =001 >
- 2,5 mmHg

Dynamic resistance traiming

Mormal Blood Prassure
Frehyparension
Hyperlension

All dynaviic resislance fraiming groups ~ R eS I Stl d O -
- 3,2 mmHg

1P=0%; P for heterogeneily =0.55
1

Combined training
Mormal Blood Fressure
Prehypsertension
Hypertension

Combinado:
3 — > -2,2mmHg

Al combined traimng groups
F=10.2%; P for heterogemeity

Ispmedric resistance training

Isomeétrico:
- 6,2 mmHg

All isomeiric fraimng groups
1#=54. 3%, P for helerogenaity

or

N
.

-

12

Met change in diastolic BP (mmHg)

Figure 3. Net changes in diastolic blood pressure (BP) after different exercise modalities using random effects analyses. Data ars
ret mean changes, adjusted for control data (95% confidence limits).

(Cornelissen & Smart; AHA, 2013)



© Primary Prevention of Hypertension: Clinical and Public
Health Advisory From the National High Blood Pressure
Education Program

Online article and related content C . .
current as of October 26. 2009, Paul K. Whelton; Jiang He; Lawrence J. Appel; et al.

JAMA. 2002;288(15):1882-1888 (doi:10.1001/jama.288.15.1882)

Figure. Systolic Blood Pressure Distributions

intervetion ~ AN e iucoes de 2 mmHg na PAD:

-14% no risco de AVC e isquemias;

Frevalence, %

oo -6% no risco de doenca coronariana;
eduction in B8,

mm Hg
-17% na prevaléncia de HAS em

populacao de 35-64 anos de idade.

BP indicates blood pressure; CHD, coronary heart dis-
Adapted from Arch Intern Med,” with addi-
tional data from Stamler.™®



Dynamic endurance | d
and combined training American’  Amerian
in SBP and DBP, and n Association | Association.
similar across these 3
endurance training, we
pronounced in male p: Exercise Training for Blood Pressure: A Systematic Review and Meta-
pants, but significant analysis
participants with norma Veronique A. Cornelissen, PhD; Neil A. Smart, PhD

after dynamin: resistance LIaninig, ISuweLvi 1 S0 il wor
were largest in the study groups of prehypertensive partic-
ipants. Moreover, the effects of endurance training, dynamic
resistance training, and combined training on SBP and DBP in
the individual with normal BP or prehypertension were similar,
underlining the value of dynamic resistance training as an
adjunct therapy for the prevention of high BP in these
preclinical populations. Our results suggest endurance train-
ing might be superior to dynamic resistance training for
hypertensive individuals, although it should be noted only 4 of

29 dynamic resistance study groups involved hypertensive
patients. Therefore, until clearer evidence emerges, it may be

prudent to prescribe endurance training rather than dynamic
resistance training for the hypertensive individual if lower BP
Is desired.

Our findings further demonstrate that isometric handgrip
training and isometric leg training result in larger reductions in
SBP and a trend toward lower DBP compared with the 3 other
exercise modalities, but the paucity of studies to date limits
the strength of this conclusion. As stated earlier, there is no
between-trial heterogeneity among the 5 isometric training
gru:ru;:us,E and lack of significant publication bias suggests the
findings are robust, although generalizability of the results
might be premature as data were available from only 4 trials
(5 study groups).



Aplicacao Pratica
Efeito redutor cronico do AEROBIO na PA

1) Independente de idade os efeitos ocorrem;
2) Quanto maior o estado hipertensivo melhor o efeito;

3) Tempo de intervencao entre <12 a 24 semanas. Acima
orocurar modificar importantemente o estimulo;

4) Intensidade de moderada a alta;

5) Duracao da sessao entre 30 a 45 min;
6) Volume semanal entre <150 a 210 min.

(Cornelissen & Smart; American Heart Association, 2013)



Aplicacao Pratica

Efeito redutor cronico do RESISTIDO na PA

1y
2)
3)
4)

5)

Mais velhos (>50 anos) melhores sao os efeitos;
Em pré-hipertensos os efeitos sao melhores;
Tempo de intervencao entre <12 a 24 semanas;

Acima de 24 semanas procurar modificar os estimulos
Importantemente;

Sem diferencas na intensidade, com tendéncia de
baixa a moderada parecer melhor.

(Cornelissen & Smart; American Heart Association, 2013)



Sports Med 2006; 36 (2): 109-114

LEADING ARTICLE 0112-1642/06/0002-0109/$39.95/0

@ 2006 Adis Data Information BY. All rights reserved.

The Anti-Hypertensive Effects
of Exercise

Integrating Acute and Chronic Mechanisms

Mark Hamer

4| Acute exercise |

h 4

‘ Chronic exercise }7

ﬁSenetlcs elhmmty,

| sex, adiposity,
\ health status /

/ T Endethellel dependent \\ / Vascular structural changes \\

" vasodilatation I 1 Inflammation |
T Sympatho-inhibition 1 Adiposity, T Insulin sensitivity

.(via baroceptors) \ Psychosemal factors //

- —

\—9| Blood pressure reduction |<—‘

Fig. 1. The integration of acute and chronic anti-hypertensive mechanisms of exercise. | indicates decrease: T indicates increase.




A hipotensao pos-
exercicio tem alguma
relacao com o efeito

cronico do treinamento?



Blood Pressure Responses to Acute
and Chronic Exercise Are Related

iIn Prehypertension
YP 2012

SAM LIU', JACK GOODMAN', ROBERT NOLAN?, SHAWN LACOMBE', and SCOTT G. THOMAS'

'Graduate Department of Exercise Sciences, Faculty of Kinesiology and Physical Education, University of Toronto, Toronto,
Ontario, CANADA; and °Behavioral Cardiology Research Unit, University Health Network, Toronto, Ontario, CANADA

r =0,60; p<0.01 r=0,59; p<0.01

-15
-500 -300 -100 100 -300 -200 -100 0 100

AUC for SBP after Acute Exercise AUC for DBP after Acute Exercise
(mmHg-min) (mmHg-min)

ADBP after Chronic Exercise (mmHg)

=)
I
E
E
@
2
3]
-
)
>
L
2
=
=]
=
£
Q
L
@
=
@
o
m
w
4

@
O

FIGURE 2—A. The magnitude of change (A) in SBP after acute exercise was significantly correlated with the magnitude of change (A) in resting SBP
after chronic training (r = 0.89, P < 0.01: 1.1 + 0.14 (8 + SE). P < 0.01: adjusted £ =0.78, P < 0.001). Males: r=0.83, P<0.01;0.53 - 0.24 (B +SE). P-

0.001: adjusted =082 (P<0.01). Females: r=0.90, P < 0.01: 082 + 0.15 (B + SE), P< 0.001: adjusted #=0.78 (P < 0.001). B. Significant correlation
between ADBP after acute exercise and resting ADBP after chronic training (r = 0.75, 7 < 0.01: 0.722 £ 0.19 (B £ SE), P < 0.01; adjusted 2 =0.58, P -

0.001). Males: r=0.77, P < 0.01: 0.75 £ 0.29 (B £ SE), P =0.09. Females: r=0.87, P < 0.01: 0.85 £ 0.266 (8 -+ SE), P < 0.01: adjusted #=0.79, P < 0.01.
C. The AUC for SBP after acute exercise was significantly correlated with ASBP after chronic training (r = 0.60, P < 0.01; 0.60 + 0.10 (B + SE), P <
0.01; adjusted +* = 0.32, P < 0.01). Males: r = 0.57, P > 0.05. Females: + = 0.60, P > 0.05. D. The AUC for DBP after acute exercise was significantly
correlated with ADBP after chronic training (r = 0.59, P < 0.01; 0.60 + 0.11 (B + SE), P < 0.001: adjusted =031, P < 0.05). Males: r = 0.61, P> 0.05.
Females: r = 0.62, P> 0.05. The linear regressions are adjusted for bascline BMI.
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Correlation between Acute and Chronic 24-Hour Blood
Pressure Response to Resistance Training in Adult
Women

2014

A.Tibana', N. M. F. de Sousa’, D. da Cunha Nascimento', G. B. Pereira®, S. G. Thomas®, 5. Balsamo®,
G.

R.
H. G. Simoes®, ]. Prestes’

o

r=0.69; p=0.032

r=0,81; p=0.001
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Fig. 3 Correlation between the magnitudes of change in chronic exer-
cise training and the lowest values after acute exercise for systolic (SBP; a)
and diastolic blood pressure (DBP; b).



Journal of Strength and Conditioning Research

ACUTE BLOOD PRESSURE CHANGES ARE RELATED TO CHRONIC EFFECTS OF

RESISTANCE EXERCISE IN HYPERTENSIVES
--Manuscript Draft--

Sérgio Rodrigues Moreira': Gabriel Grizzo Cucato’: Denize Faria Terra’: Scott G.

Thomas*: Raphael Mendes Ritti-Dias’. Em revisao , 2014-2015

20

‘U 1: | nl, ,.HﬂMFhLLﬂHIW

. WNW‘ML%

-10 W Acute

"”””Hmﬂmﬂ I

O Chronic 0O Chronic

ASBP (mmHg)
ADBP (mmHg)

-20 A

-30 4 -30 4
-40 Individual -40 - Individual

ABCDEFGHI JKLMNOPQRST ABCDEFGHI JKLMNOPQRST
10 10

| B

Os— T 1 0 — —— :
G
5 4 . M Acute -5 - M Acute
210 4 O Chronic 10 - O Chronic
x
*
| *

5

A SBP (%)
A DBP (%)

-15 1

-20
Responders Non-responders Responders Non-responders
toPEH toPEH toPEH toPEH

*p<0.05 to PEH Non-responders in the same condition (Acute or Chronic)



Qual a aplicacao
clinica da
Hipotensao pos-
exercicio?



original

article 2014 BjP‘i‘Brazmaﬂ Journal of

Physical Therapy

Combined exercise circuit session acutely attenuates
stress-induced blood pressure reactivity in healthy adults

Sérgio R. Moreira!, Ricardo M. Lima?, Karina E. S. Silva?,
Herbert G. Simoes*

- N = 20 homens, aparentemente saudaveis;

- Exercicio combinado 35min;

- Sesséo controle;

- Aerdhio PSE =13 — 15min; Resistido 50%1RM — 20min;
- HPE e reatividade vascular de PA.

(Moreira SR et al, 2014; Braz J Fisiot)
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* Controle

A SBP (mmHg)

} Exercicio

*1

B
t

é Controle

‘I"\l Exercicio

* *1

A DBP (mmHg)

Figure 1. Range (mmHg) of systolic blood pressure (A SBP).
diastolic blood pressure (A DBP), mean arterial pressure (A
MAP), and heart rate (A HR) in the post-exXxercise session recovery
moments (Recl5 -Rec607). *p<0.03 compared to Control session:
TPp<<0.03 compared to Rest.

(Moreira SR et al, 2014; Braz J Fisiot)
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Figure 2. Range (A mmHg) of systolic blood pressure reactivity (SBP, ) and diastolic blood pressure reactivity (DBP, ) during (Peak30”
and Peak60”) and after (After2’) the Cold Pressor Test in the pre-exercise session (Pre-Session) and post-exercise session (Post-Session)
moments. *p<0.01 compared to exercise session.

(Moreira SR et al, 2014; Braz J Fisiot)
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Figure 2. Range (A mmHg) of systolic blood pressure reactivity (SBP ) and diastolic blood pressure reactivity (DBP ) during (Peak30”
and Peak60”) and after (After2’) the Cold Pressor Test in the pre-exercise session (Pre-Session) and post-exercise session (Post-Session)
moments. *p<0.01 compared to exercise session.

(Moreira SR et al, 2014; Braz J Fisiot)
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(Moreira SR et al, 2014; Braz J Fisiot)



International Journal of General Medicine Dove

ORIGINAL RESEARCH

Exercise lowers blood pressure in university
professors during subsequent teaching
and sleeping hours

This article was published in the following Dove Press journal:
International Journal of General Medicine

18 October 2011

Mumber of times this article has been viewed

- Exercicio Aerébio Fabiana Ribeiro!

Carmen S Grubert

Campbell' 'Graduate Program on Physical
= 80_85% FC reserva . P I Education and Health, Catholic
Gisele Mendes University of Brasilia, Brasilia,2federal
Gisela Arsa'? University of Vale do 5io Francisco,

r . . vl Fetrolina, “araduate Frogram on
Serglc R Moreira Physical Education, Nine of July

Francisco M da Silva' University, S3o Paulo 5P, Brazil

- Sessao Controle Jonato Prestes!

Rafael da Costa Sotero!
Herbert Gustavo Simodes'

- 30 minutos
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Figure | Change (A) in systolic blood pressure (A), diastolic blood pressure (B) and mean arterial pressure (C) during the 24 hours following exercise (EX30) and control
(CONT) sessions.

Mote: *P < (.05 compared with rest (pre-exercise); 1P <2 .05 compared with CONT session.

Abbreviations: SBP, systolic blood pressure; DEP, diastolic blood pressure; MAP, mean arterial pressure.




Dissertacao a ser defendida em 06/08/2014!

UNIVERSIDADE FEDERAL DO
VALE DO SAO FRANCISCO

UNIVERSIDADE FEDERAL DO VALE DO SAO FRANCISCO
PROGRAMA DE POS-GRADUAGCAO CIENCIAS DA SAUDE E
BIOLOGICAS

Alfredo Anderson Teixeira de Araujo

PRESSAO ARTERIAL E DINAMICA SIMPATO-VAGAL DE
PROFESSORES UNIVERSITARIOS 24H POS-EXERCICIO
RESISTIDO EM DIFERENTES INTENSIDADES
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sessdes Controle e 80%1RM
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040% 1RM
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A genetica tem
alguma influéncia
nas respostas
cardiovasculares?



- Nem todos apresentam efeitos redutores na PA (Hagbers et al.,
1999-2000; Pescatello et al., 2007; Wang et al., 2009);

- Polimorfismo Insercao/Delecao (I/D) do gene da Enzima

Conversora da Angiotensina (ECA) (rigat et al., 1990; cambien et al., 1992;
Tanriverdi et al., 2005; Moraes et al., 2008; Kim, 2009).

Genotipos da ECA:

/1 /D D/D

-/- -/+ +/+
[ECA]  [ECA]  [ECA]

(Rigat et al., 1990; Alvarez et al., 2000;
Jaliu et al., 2002; Tanriverdi et al., 2005).



Sistemas de regulacao do tonus vascular

HK-PK
PRCP .
Kininogen Prorenin
Kallikrein

Angiotensinogen
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Bradykinin Angiotensin |
y __;7 ngiotensin

Bradykinin,, Angiotensin I

Angiotensin |
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Figure 2
The interaction betv
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a |:\upt|du with thrombin
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ga Lmln free men ) that has anti- prullt
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strictor angiote , leads to the inc ( rmation of the vz br

(Schmaiser et al.,
2002- J Clin Inves)



Santana et al. BMC Cardiovascular Disorders 2011, 11:71

http//www.biomedcentral.com/1471-2261/11/71
P BMC

20 11 Cardiovascular Disorders
A= Open Access

The higher exercise intensity and the presence of
allele | of ACE gene elicit a higher post-exercise
blood pressure reduction and nitric oxide release
in elderly women: an experimental study

Hugo AP 160 % iveira®
Ricardo Y jes!!

|10/

IT 90%AT CONT

Figure 1 Mean (+ SEM) delta variation of NO, (nitrite) for IT (Incremental test), 90% AT (90% of anaerobic threshold) and CONT
(control) sessions performed by ID/Il (n = 18) and DD (n = 10) genotypes of ACE gene. * p < 0.05 in relation to D/D group on [T session.




‘Hot topic’

Fol visto que agudamente o
ISOMETRICO n&o promove HPE (Olher et al.

2013) € cronicamente sao escassas as

evidéncias de efeito redutor na PA
(Cornelissen & Smart, 2013).

O que voce acha, tem efeito ou nao?



MAYO (C) ORIGINAL ARTICLE
MAYO © 2014 Mayo

oy

sometric Exercise Training for Blood Pressure
Management: A Systematic Review and

\/I e-ta'_ dn a|>/Si S \ 289 Studies identified through

database search

Debra J. Carlson, BHIthSc; Gudrun Dieberg, PhC 368 Duplcte publcaion
Philip J. Millar, PhD; and Neil A. Smart, PhD

209 Studies excluded
|52 After title abstract review
LB Mot tnals of sometnc
exercise therapy in adults
| 5% Mot andomized controlled
tnals of =4 wk

| 2 Full-test articles assessed for
eligibility

3 Fulltext arbicles excluded
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FIGURE 1. Flowchart of study selection.

(Carlson DJ et al, 2014; Mayo Clinic)




PAS PAD PAM

Mean difference Mean difference
IV fixed (9535 CIH IV fixed (95% CI)

Meaan difference
IV, fixed (95% Cl)

- 6,8 mmHg - 3,9 mmHg - 3,9 mmHg

(Carlson DJ et al, 2014; Mayo Clinic)



Mean difference
IV fixed (95% CI)
I

A FC muda quase nada, o0 que
sugere descartar a via central como
mecanismo para ajustes
cardiovasculares do exercicio
ISOMETRICO.

McGowan (2008) destaca que o
treinamento Isometrico pode
aumentar a vasodilatacdo endotélio-
dependente (mediada pelo NO) em
resposta a hiperemia reativa na
musculatura treinada.

(Carlson DJ et al, 2014; Mayo Clinic)



Melhor ou Pior?
VANTAGENS:

- Rapidez na realizacao da sessao;
- Maior aderéncia ao programa,
- Manutencao da respiracao espontanea.

Fisiologicamente: Exercicio isométrico submaximo esta
associado a igual ou menor aumento da FC e PAS, em
comparacao ao aerobio, com aumentos da PAD (aumento da
pressao de perfusdo nas coronarias), o que sugere reduzida
demanda de oxigénio ao miocardio. Em conjunto ao DP
menor, em comparacido ao aerobio, o isométrico diminui a
chance de isquemia induzida pelo exercicio.

(Millar PJ et al, 2013; Carlson DJ et al, 2014)



Sports Med
DOL 10,1007 /40279-013-0118-x

REVIEW ARTICLE

Evidence for the Role of Isometric Exercise Training in Reducing
Blood Pressure: Potential Mechanisms and Future Directions

Philip J. Millar + Cheri L. McGowan +
Véronique A. Cornelissen + Claudio G. Araujo -
Ian L. Swaine

Generalidades

- As adaptacOes ao treinamento isométrico se
perdem com maior rapidez;

- O Isometrico parece que muda em maior grau a
funcao e nao a estrutura cardiovascular.



Adaptacoes Adaptacoes
Cardiacas AutonOmicas
N - HF (n.u) aumentou em
- VS e DC nao se hipertensos ap6s 10sem de
alteraram treinamento isométrico

- LF (n.u) diminuiu em
hipertensos com PA e

- Aumento do pico de fluxo sanguineo e atividade s_lmpatlca~altos, ja
hiperemia reativa em jovens nao

Adaptacoes Vasculares

- Vasos e arteriolas ajustam sua .
resisténcia/complacéncia o que pode Duvida: Aumento do

aumentar a dilatacao fluxo-mediada vasodilatador local ou

diminuicao do fluxo

: AP
(Millar PJ et al, 2013; Sports Medicine) SIm patlco -



Aplicacao Pratica

Efeito redutor cronico do ISOMETRICO na PA

4 séries de handgrip ou leg;

2min cada serie;

ntensidade de 30-50% CVM;
ntervalo de 1-4 minutos entre séries;
Duracao de 11-20min /sessao;
~reguéncia de 3-5 vezes/semana;
Programa: 4-10 semanas.

(Millar PJ et al, 2013; Carlson DJ et al, 2014)



Perspectivas
Praticas Futuras



Environ Health Prev Med (2010) 15:18-26
DOI 10.1007/s12199-009-0086-9

SPECIAL FEATURE The Trends on the Research of Forest Bathing in Japan,
Korea and in the World

The physiological effects of Shinrin-yoku (taking in the forest
atmosphere or forest bathing): evidence from field experiments
in 24 forests across Japan

Bum Jin Park + Yuko Tsunetsugu + Tamami Kasetani -
Takahide Kagawa - Yoshifumi Miyazaki

Fig. 1 Forest viewing and
walking




Fig. 7 Change in LF/HF

of HRV upon forest viewing
and walking. Mean x 5E;
#Eop < 001 * p < 005

p value by t test
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EXERCICIO AEROBIO E OLEO ESSENCIAL DE EUCALIPTO:
Respostas cardiovasculares e afetivas na recuperacao e

durante o estresse induzido
Coordenador: Sérgio R. Moreira
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International Journal ™y :

Aerobic Exercise and Eucalyptus Globulus: Cardio-affective
effects on recovery and stress

Amostra:

- n = 12 individuos de ambos os sexos (8M; 4F);

- Aparentemente saudaveis;

- |[dade: 26,9 = 7,5 anos;
- Peso: 69,1 £ 16,7 kg;

Calculo Amostral:

- Power 90%;

- a = 5% (probabilidade de erro);

- 5 fatores/repeticoes * 4
grupos/sessoes;

- NUmero sugerido = 12 (Gpower®
versao 3.0)

- Estatura: 166,0 + 7,0;

- Indice de massa corporal: 24,9 + 4,4;

- Pressao arterial sistolica: 116 + 12;
- Pressao arterial diastélica: 74 = 7.




Procedimentos Gerais
4 sessOes separadas por 4-7 dias

Eucalipto

EA+Eucalipto

EA

Controle

FCeFS
PA,FCeFS| Mascara|  Sesséo Recuperacéo PA,FCeFS

Repouso 5’ Experimental 10° 20° 30’ Estresse
5 10’ 1%’ 15’ 1’

PA, FC e FS ‘
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Medida de PA e FC no Repouso e na Recuperacao

a
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N
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Equipamento Automatico
Microlife® mod. BP 3AC1-1.

(Stergiou et al., 2008)



Momento da inalacao

Mascara facial no Oleo de Eucalipto

Dia 0leo de Eucalipto: 3 gotas ou Ar puro
Dia controle: Ar puro




Momento Exercicio Aerobio ou Controle
. A8
: | n Loy

- W —

e e
-V ,V - .

Tipo de Exercicio: corrida ou
caminhada;

Intensidade: 80-85% FC maxima
prevista para idade (220-idade);

Duracao: 15 minutos.



Estresse Cardiovascular Induzido

Teste de Estresse

Cardiovascular: =
“Cold Pressor Test”— Imersao da

mMao em agua com temperatura

entre 3-4° Celsius.

(Hines & Brow, 1936 e Wood et al., 1984 )
n

e o

Sensacéao de
Prazer:
“Feeling Scale”.



Resultados e Discussao

(controle do estudo)



Frequéncia Cardiaca de Trabalho
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FIGURA 1. Média (xDP) do percentual da frequéncia cardiaca (FC) maxima
obtido nas sessbes Controle, Eucalipto, Exercicio Aerobio (EA) e
EA+Eucalipto (n=12).




Percepcao Subjetiva de Esforco
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FIGURA 2. Média (xDP) da percepcao subjetiva de esforco (PSE) nas
sessOes Exercicio Aerébio (EA) e EA+Eucalipto (n=12).




Resultados e Discussao

(principais)



PA Sistolica
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FIGURA 3. Média (xEPM) da variacdo (A) da pressao arterial sistélica (PAS) nos
diferentes momentos (10-30min da recuperacao — Rec e estresse cardiovascular
induzido) das sessdes Controle, Eucalipto, Exercicio Aerébio (EA) e EA+Eucalipto
(n=12). * p<0,05 em relacédo a sessdo EA+Eucalipto e Eucalipto; # p=0,06 em relacdo a
sessao EA+Eucalipto.




PA Diastolica
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FIGURA 4. Média (xEPM) da variacdo (A) da pressao arterial diastolica
(PAD) nos diferentes momentos (10-30min da recuperagcao — Rec e estresse
cardiovascular induzido) das sessdes Controle, Eucalipto, Exercicio Aerdbio
(EA) e EA+Eucalipto (n=12).




Frequéncia Cardiaca (bpm)

Frequéncia Cardiaca (bpm)

Frequéncia Cardiaca
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FIGURA 5. Média (tEPM) da
variagdo (A) da frequéncia
cardiaca (FC) nos diferentes
momentos (10-30min da
recuperacdo — Rec e estresse
cardiovascular induzido) das
sessdoes Controle e Eucalipto
(inferior), Exercicio Aerobio
(EA) e EA+Eucalipto (superior)
(n=12).




Duplo Produto (mmHg.bpm)
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Duplo Produto (PAS*FC)

——— EA+Eucalipto
—— EA

Repouso 10'Rec 20'Rec 30'Rec

—— Eucalipto
---4%--- Controle

Repouso 10'Rec 20'Rec 30'Rec

Estresse

Estresse

FIGURA 6. Média (tEPM) da
variacdo (A) do duplo produto
(PAS*FC) nos diferentes
momentos (10-30min da
recuperacdo — Rec e estresse
cardiovascular induzido) das
sessdoes Controle e Eucalipto
(inferior), Exercicio Aerobio
(EA) e EA+Eucalipto (superior)
(n=12).




Sensacao de Prazer
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FIGURA 7. Média (tEPM) da variacdo (A) da Feeling Scale (sensacdo de prazer)

nos diferentes momentos (1-30min da

recuperacao

Rec e estresse

cardiovascular induzido) das sessdes Controle, Eucalipto, Exercicio Aerobio (EA)
e EA+Eucalipto (n=12). * p<0,05 em relagdo a sessdo Controle; ** p<0,05 em relacdo a
sesséo Eucalipto; 1 p<0,05 em relacdo a sesséo EA.




Obrigado!



