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different periods of the day on post-exercise
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ABSTRACT: Post-exercise hypotension has been extensivelystigaded with combined exercise Carmen Silvia Grubert
(aerobic + resistance). However, its responseffardnt periods of the day is still unknown. Objeet To Campbett
determine the effects of a combined exercise segstoformed at different times of the day on blood
pressure response after exercise. Anaerobic tHteh®) and 12 repetition maximum (12RM) tests were 'Universidade Catolica de
evaluated in ninenale Brazilian jiu-jitsu athletes (22+3.7 y; 1768%m; 73.49.7 kg; 6.8+2.1 % body Brasilia
fat). Four experimental sessions were performedistance exercise followed by aerobic exerciséUniversidade Vale do Sao
[Morning (RAM) and Afternoon RAA)] and Control (C) [Morning and Afternoon]. The mirg sessions ~Francisco
were conducted at 09:00 a.m. and the afternoomnossswere conducted at 3:00 p.Resistance exercise
consisted of three sets at 90% of 12RM in six @ges; while aerobic exercise consisted of 15m®0&b
of the AT. Blood pressure (BP) was measured bethreng and lhafter the performance of exercises in
laboratory. When comparing the AE and RE intensigrker variables (heart rate, RPE, running speed
and number of repetitions) significant differen¢ps0.05) were not evidenced between the experirhenta
protocols (RAM and RAA). The morning session préséra hypotensive effect in SBP (mean recovery
1h) (109.5+6.9mmHg) when compared to control mansession (117.4+5.6mmHg) (p=0.001). Both
sessions of combined exercise promoted HPE, wittlifferences between them.

Key Words: Physical Exercise; Blood Pressure; Diurnal Variatio

RESUMO: A hipotenséo poés-exercicio tem siso amplamentestigagla com exercicios combinado
(resistido+aerobio). Contudo, ainda é desconhestidaresposta em diferentes periodos do dia. Objetiv
verificar o efeito de uma sesséo de exercicio coadu realizado em diferentes periodos do dia smbre
resposta da PA pos-exercicio. Limiar anaerdbio (eApste de 12 repeticdes maximas (12RM) foram
avaliados emove atletas (masculinos) de jiu-jitsu (22,0+3,06Kr76,0+5,0 cm; 73,4+9,7 kg; 6,8+2,1
%gordura). Quatro sessdes experimentais foranzagi@s: exercicio resistido + exercicio aerébio frdan
(ManhaE) e tarde (TardeE)] e sesséo controle (@pfra e tarde]. A sessdo da manha foi realizad®109:0
e a sessdo da tarde foi realizada &s 15:00h. @iexeresistido consistiu em trés séries a 90%2aRM.

em seis exercicios. O exercicio aerébio consistiul&min a 90% do LA. PA foi mensurada antes,
durante e 1h apés a realizacdo dos exercicios leonal@rio. Quando comparado o AE e re variaveis
marcador de intensidade como: freqiiéncia cardiRE¥;, velocidade e numero de repetices em
execucao, as diferengas significativas (p> 0,06)fofam evidenciados entre os protocolos experiaignt
(RAM e RAA). A sesséo de exercicio de manha apteserm efeito hipotensor na PAS (média de 1h de
recuperacdo) (109,5+6,9mmHg) quando comparado sdsesontrole da manha (117,4+5,6mmHg)
(p=0,001). Ambas as sessOes de exercicio combif@dm interessantes para promover HPE, sem
diferenca entre elas.

Palavras-chave: Exercicio Fisico; Pressao Arterial; Variagdo Daur
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Introduction and of 4% on the risk of chronic heart diséasén
The total estimated number of adults with arteriahddition, recent studis' have shown that PEH is
systemic hypertension (ASH) in the year 2000 wasutb related to the chronic decrease of BP on normoteraid
972 million peoplé It is estimated that in the year 2025pre-hypertensive individuals. Therefore, exerciaa che
there will be an increase of 60% of individualshw{SH, a protective factor against the development of ASH.
reaching 1.56 billion aduftsin Brazil, it is estimated that Given the above, the purpose of the present study
27.4% of the total deaths are due to cardiovasculamas to verify the effects of a combined exercisgsigm
diseas® Moreover, only in 2011, the country’s public(aerobic and resistance exercise), performed ifereift
cost with the treatment of ASH exceeded 17 milliomperiods of the day, on post-exercise BP responses.
dollarg. It is noteworthy that among the factors that eaus
ASH, most of them derive from modifiable behavewch M ethods
as smoking, eating habits, and especially physic&mple
inactivity’. Clinical and epidemiological studies have This cross-sectional study was conducted after the
already proven the benefits of exercise to genleealth approval of the Research Ethics Committee of the
and to the cardiovascular sysfein Catholic University of Brasilia (n°126/10). Afteiving a
A single exercise session (aerobic or resistance)itten consent, according to Resolution n® 196486ut
may reduce blood pressure to values lower than thlatimans research, nine young male individuals (27+
measured on pre-exercise, as demonstrated in $evemar old; 176 £ 5.0 cm stature; 6.8 £ 2.1 % body, fa
populations, such as eldefly individuals with type-2 Brazilian jiu-jitsu athletes, with competitive réisu
diabete§"*? hypertensive$ and normotensivéy being ranging from regional to Pan-American levels, with
this phenomenon known as post-exercise hypotensitmaining frequency at least three times a week,ewer
(PEH). conveniently selected, since all athletes are gfdtie jiu-
Many studies have demonstrated that thgtsu team of the Catholic University of Brasilids
magnitude and duration of PEH seems to vary acegrdiinclusion criteria, each participant should havéween
to the type of exercise (aerobic or resistatfices well as 18 and 30 years of age, be physically active, piteae
intensity®*® and duratioh. On the other hand, there arebody mass index <25kg-# and not have any bone,
no studies regarding the influence of the combamatif muscle or joint injury that could compromise thst$eand
these two models, performed in different periodshaf experimental protocols.
day, on blood pressure (BP) responses.
There are few data regarding the comparisor@eneral procedures
between different periods of day for aerobic exaci Previous to the experimental sessions, all
(cycle ergometer) performed in the morning andha t volunteers were submitted to an electrocardiogranest
afternoon®. These data demonstrated that aerobia order to verify any condition that could compiieen
exercise performed in the afternoon resulted imigher their participation in the study. The exams were
decrease on post-exercise systolic blood presSB®), conducted and analyzed by a cardiologist at thesiealy
diastolic blood pressure (DBP) e mean arteriabsuee Evaluation and Training Laboratory (LAFIT) at the
(MAP), when compared to the exercise session pagidr Catholic University of Brasilia.
in the morning. After medical clearance, each volunteer carried out
The importance of investigating PEH inseven visits separated by at least 48 hours. Bodysm
normotensive individuals is that independently bét index (BMI) was calculated considering the quotient
population studied (elderly, adult, diabetics, notemsive between body mass (Toledo 2096 PP, Brazil) in
and hypertensive), a decrease in BP of 2 mmHgarem kilograms, and stature (SECA® 214, USA) in squared

may be related to a reduction of 6% on the risktodke meters (kg-if). . Body fat was estimated through
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skinfold thickness measurements and, after caioglat 12 RM test
body density, values were converted to body fat A ten repetition set with 50% of the possible
percentage using the equation proposed b§’Siri 12RM load was performed as warm-up. After two
The 1600m running test was performed to estimatainutes, the participants were instructed to penfahe
the maximum oxygen uptakKeand to predict lactate highest number of repetitions possible in a loadewi
minimum velocity®. This allowed the prescription of subjectly by the evaluator.
aerobic exercise intensity during the experimental If more than 12 repetitions were performed, two
sessions. kilos were added to each two repetitions that exceeded.
In the second visit, the volunteers were submitte®n the other hand, if the number of repetitionsceked
to a familiarization of the 12 maximal repetitiol2RM) was below 12, the load was reduced, by trial amdrer
test. Finally, in the third visit, the 12 RM testagsv until they could execute the load corresponded2feM.
properly performed being this result used in the The 12RM load determination considered the
prescription of the intensity of the resistancereise performance speed, range of motion, and physicassi
session. Lastly, all experimental sessions wemgiechout shown by the volunteer. During the tests, the maxn
in a randomized order. All volunteers were instedchot of three attempts at each exercise was performéd, w
to perform any hard physical exercise in the 24reidlat  five minutes of recovery between each attempt.
preceded the experimental sessions and to maititain
daily food habits. Experimental protocols
All sessions were performed in a laboratory with
Maximum oxygen uptake and lactate minimum velocity  controlled temperature (18 to 22 °C) and relative a
prediction tests humidity (between 50 and 708%) All individuals were
The volunteers were oriented to run a distance slubmitted to four sessions, being two control sessi
1600 m in a 400 m athletics track in the lowestetim(CO) and two combined exercise sessions (CE): GD an
possible. Afterwards, the mean velocity of the 160@st CE were performed equally, being one in the morning
was calculated (mV1600). The mV1600 (m-Min beginning at 9 am and finishing at 10:45 am and iane
obtained in test, was applied on the predictiveatiqn of the afternoon, beginning and finishing at 3 pm dntb
VO,max(mL-kg™® min?) = [0.177 x mV1600 (m-mif)]  pm, respectively. Afterwards, the participants editn
+ 8.101}*. The lactate minimum velocity was estimatedhe lab for measurements of other variables oféste
by the equation proposed by Sotero et’ahs follows: The CE experimental sessions were performed in
[(0.7507 x mV 1600) + 21.575]. the same order and had the same duration. Thearmsts
The test results of the lactate minimum velocityexercise (RE) was performed before the aerobicceseer

estimation allowed determining the intensity of th&AE). This also occurred in the different periodstioe

aerobic exercise experimental session. day, since resistance and aerobic exercise weferped
in the morning (RAM) and in the afternoon (RAA).
12 RM test familiarization The same occurred to the CO sessions, being one

In order to promote an adaptation to 12RM teskession in the morning (COM) and another in the
the participants were submitted to three sets ah eaafternoon (COA). Both control sessions were peréam
exercise (leg press, seated bench press, leg extenst in the same period of the day, in which the pagstats
pull down, leg curl and seated row) in which, i fiirst remained in a seated position for 30 minutes. Tdraes
set, the participants performed twenty repetitiorith a data collection procedures of the experimentalisess
light load, and in the subsequent set§ (and &) more were perfomed, however, without exercise.
intense loads were used to the 12RM specific

familiarization.
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Resistance exercise (RE) Satigtical analysis
A circuit training method was applied to perform The data normality and homogeneity were tested
RE, composed of 6 exercises with 12 repetitionsheacusing the Shapiro-Wilk and Levene’s test (p>0.08)th
alternating body segments (legs and arms) with ail variables showing normal distribution, the dgstve
intensity of 90% of the 12 RM load, in the followin statistics were performed (mean and standard dew)at
exercises: leg extension, seated bench pressydésg,dat The values of RPE, number of repetitions (resiganc
pull-down, leg curl and seated row. The particigantexercise), running velocity (aerobic exercise) dnrt
performed three laps on the circuit, totalizingethisets at rate between the different experimental protoc&®AN
each exercise. There was no rest interval betwhen tand RAA) was compared through the paired Student's
exercise bouts and also between the laps on thaitcir test.
The volunteers were oriented to perform the exescis The area under the curve (AUC) was estimated
with a speed of one second to the concentric phade using the trapezoidal method analysis for bloodsguee
one second to the eccentric phase, totalizingver 1-h of post-exercise recovery. One way ANOVA
approximately 48 seconds to each exercise, compgleti was used to compare AUC between sessions (RAM,
total duration of around 15 minutes. RAA, COA e COM) [(4 (session x 1 measure).
Split-plot ANOVA (4 sessions x 5 recovery
Aerabic Exercise (AE) moments) was used to compare the absolute valugP of
The AE was performed in a treadmill between (RAM, RAA, COM and COA) and within (Rest,
(Movement®, Sdo Paulo, Brazil), during 15 minutehw R15, R30, R45 and R60) sessions. When any of the
constant workload corresponding to 90% of lactatdependent variables did not show sphericity in the
minimum velocity obtained from the 1600m runningtfe Mauchly’s test, the epsilon of Greenhouse-Geissas w
as suggested by Sotero efal. used to analyze the F statistic.
To compare the values regarding the 1 hour
Blood Pressure measurements average BP and the values of AUC, a One-Way ANOVA
BP was measured before, during and over 1-h aftaras performed..The level of significance was choagn
the experimental sessions. Initially, the partioipa 5% (p<0.05) and all analyses were carried out using the
remained seated at rest and BP was measured i@ th8tatistical Package for the Social Sciences (SR8S)
moments: at 5, 10 and 15 minutes, and the averége
these three measurements was considered the ré&fing Results
The BP values during exercise were measured atritle The physical characteristics of the individuals are
of each exercise model (RE and AE). After all s\ssi represented in table 1.
the BP values were obtained every 15 minutes ieates When comparing the AE and RE intensity
position during the 60 minutes of post-exercisevecy. variables (heart rate, RPE, running speed and nuwoibe
All BP measurements were performed using a digitakpetitions) no significant differences (p>0.05) reve
instrument (Microlife BP3AL1C). All sessions follodle evidenced between the experimental protocols (RAR a
the same BP measurement protocol. RAA) (Table 2).
Likewise, no significant difference was found
Rate of perceived exertion (RPE) when comparing SBP between the experimental session
Two distinct scales were used to measure thi(RAM and RAA) in the moments immediately after
variable. For AE the Borg Scale with values randgiogn  resistance exercise (RE) and after aerobic exe(&igg.
6 to 20 was usedl, while the OMNI-RES scale with a 0 On the other hand, both the resistance exercissioses
to 10 range of values was used in“RE (RAA and RAM) showed significant differences when

compared to their respective control session valGEXA
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and COM), being SBP - (4.76) t = 7, 08, p = 0.0@BP However, after performing aerobic exercise (RAA
(3.35) t = 3.85, p = 0.001 and MAP (4.3) t = 4.4 and RAM), only SBP [ RAA- (8.31) t = 3.92, p = 0100
0.001 to COA session and SBP - (4.26) t = 6.53, p RAM - (6.06) t = 3.92, p = 0.008)] and MAP [RAA -
0.008, DBP (3.65) t = 3.29, p = 0.005 and MAP (3.6) (6.75) t = 2.36, p = 0.031; RAM - (2.97) t = 3.2~
4.56, p = 0.001 to COM session. 0.006] showed statistical difference to their respe

control session values (COA and COM).
Table 1. Sample’s characterization

Variables Mean = SD
Age 22.0+3.7
Body mass (kg) 73.4+10.0
Stature (cm) 178.0+0.1
Body mass index (kg- R 23.0+15
Body fat (%) 6.8+2.1
VO,max (mL-kg" min?) 50.4 + 4.0
Indirect lactate minimum (km¥) 12.4+1.3

VO,max = indirect maximum oxygen uptake

Table 2. Values regarding intensities during exercise. RBagexpressed in mean * standard deviation (n=9).

Aerobic Exercise Resistance exercise

Protocols RPE HR (bpm) Speed (kif).h RPE Repetition
RAA 140+2.4 179.3+9.0 11.0+1.6 6.4+1.4 94.0.2
RAM 12.9+2.8 180 +16.3 11.0+1.2 55+1.9 12.0.0

RPE - rate of perceived exertion; HR — heart ra#A — resistance-aerobic exercise session in tieerefon; RAM — resistance-aerobic exercise sessitire morning.

Table 3. Blood Pressure values during the sessions. Datexqaressed in mean and (+) standard deviation)(n=9

Protocols/variables RAA RAM COA COM
SBP Post RE 153 + 12* 142.9 + 12.4# 119 +8 115+ 3
(mmHg) Post AE 149 + 23t 142.1 +17.5€ 116 £ 9 118 +5
DBP Post RE 80.9 + 7.9* 80.9 +9.3# 67.9+6.2 68.8% 5
(mmHg) Post AE 76.2+19.6 77.4+6.8 68.9+7.5 72.22 8.
MAP Post RE 104.8 + 8.6* 100.6 + 9.8# 87.3+9.6 8484
(mmHg) Post AE 100.5 + 18.9t 96.9 + 5.9 84.5+7.2 87656+

Post RE: after the resistance exercise; Post AEr Hie aerobic exercise; SBP - systolic blood aness DBP — diastolic blood pressure; MAP — mederial pressure; RAA — resistance-aerobic
exercise session in the afternoon; RAM — resistaerebic exercise session in the morning; COA -trobeession in the afternoon; COM — control ses#ithe morning; *: when compared to the
COA session (Post RE) (p=0,001); #: when compayed the COM session (Post RE) (p=0,@0801); : when compared to to the COA session (Post AE) 8430,001); £: when compared to the

COA session (Post AE) (p=0,006-0,008)

Regarding the BP response during the post- Regarding the 1 hour average values and area
exercise recovery period, the combined exercissi@®s under the curve after the exercise sessions, dmy t
performed in the afternoon presented significaidlyer exercise session carried out in the morning (RAM),
values of SBP at 45’ (Wilks’ Lambda=0,16; & 6,441; resulted in significant differences when comparedts$
p= 0.003) and 60" (Wilks' Lambda=0,16,4 & 6,441; p= control session (COM) for SBP, being Wilks’ Lambda=
0.016) minutes of the recovery period and 60’ nesutf 0,15; R =11,095; p= 0.001 for the 1 hour average values
recovery (Wilks’ Lambda= 0,19; 6= 5,515; p= 0.025) and Wilks’ Lambda= 0,21; #z=7,351; p= 0.004 for the
for the exercise session performed in the morndg. AUC (Table 4).
significant differences were found for DBP and MAF
(Table 4).
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Table 4. Blood Pressure values Pre and Post experimengatisgs. Data are expressed in mean and (x) sthndar
deviation (n=9).

BP Protocols REST R15 R30 R45 R60 1h average TAUC
RAA 1189+7.31124+11.6111.9+10.0104.8 +9.7* 108.2 £ 9.5* 109.3 + 10.1 6777.9 + 505.2
RAM 117.2+7.6 111.5+54 1124+6.6 108.8+8.2 105.2+7.789.5+6.9#6737.0+370.0#

SBP COA 1154+88113.6+8.4 1119+7.7 1147x9.7 113254 .3137.8 6962.5+*443.6
COM 1174+3.1116.3+80 117.0+x55 1189+38 117452 .4¥56 7184.9+204.9
RAA  686+53 68.1+99 649+10.1 693+94 4LH¥75 67.4+92 4189.6+501.9

DBP RAM  69.1+6.3 71+6.3 65.4+54 65+7.9 70.8.2 68 £5.2 4255.0 £349.7
COA 68979 71.1+111 68881 66,2+6.8 .7/M8.7 69.2+8.7 4325.7+4722
COM 69544 694+6.7 71+6.2 68.9+5.8 a4 70.3+6 4329.4 £334.8
RAA 85744 829+x99 806+9.1 81.1+84 811 81.4+8.1 5007.7 +462.5

MAP RAM  83.8+6.8 84 +£6.9 80.2+5.9 78.7+8 81946 81.2+7.1 49958 +407.5

COA 845+81 853+92 83174 824+76 98468 83.9%6.9 5161.5%407.5
COM 854+34 85+5.6 86.3+4.7 85.6+3.8 85.a 86 +4.8 52479 +264.9

BP — blood pressure; SBP - systolic blood presddB® — diastolic blood pressure; MAP — mean art@riassure; RAA — resistance-aerobic exercise sesgiafternoon; RAM — resistance-aerobic
exercise session at morning; COA — control sesatafternoon; COM — control session at morning; TAUtotal area under the curve. *: when comparetb test in the same session (p=0,025—
0,016); **: when compared to rest in the same sesg=0,004-0,001); #: when compared to the COMisagp=0,004-0,001)

Discussion significant decrease in BP (-5.67+2.59 mmHg), winite
The main finding of the present study was that theeduction was evidenced when exercise was perfoahed
modification of the period of the day in which camdd night (-0.30+£1.17mmHg).
exercise is acutely performed (morning or afternoon Jones et at* also reported significant reductions
seems to modify the BP responses of young adutsn E (p<0.05) in SBP when submitting 10 young male adult
though both exercise sessions (morning or aftehoo(28 years old) to an aerobic exercise session @fecy
promoted post-exercise hypotension, only RAMergometer (70% of V@nax) performed in different
significantly decreased the 1h average SBP valueegriods of the day (8am and 4 pm). In other woRtsH
(p=0.001) when compared with COM. seems to occur independently of the period of thetHat
Regarding the AUC for SBP, RAM also presente@xercise is performed. However, the same researcher
a statistically significant (p<0.004) reduction whe demonstrated that the magnitude of PEH was lowemnwh
compared to COM, showing a protective effect oéxercise was performed in the morning (8am). Tars lne
exercise, especially when it is performed in treemng. partly explained by the pre-exercise resting SBRies
However, no differences were identified between thsince resting SBP values of participants before the
exercise sessions (RAM and RAA). exercise session performed in the afternoon (4periew
Similarly, Park et af’, when analyzing the effects approximately 5 mmHg higher (p=0.01) than when
of 3 sets of 10 minutes of walking at 50% of ¥@x, compared to resting SBP values of the exerciseosess
with 3 minutes of recovery between the sets, en2#h performed in the morning. Therefore favoring ahleig
hour BP responses of 14 individuals @nsdippers e 5 PEH magnitude in the afternoBri®
dippers) with mean age of 54 years, observed that, for the =~ Many studie¥"'®*>3® with similar models and
dippers (like the present study’s volunteers), exercispopulations have shown that exercise performedcha t
performed in the morning (6am to 8am) was morafternoon seems to be more efficient in reduciRgtiBan
efficient to decrease BP in the 24h mean (-5.56&2.2vhen compared to exercise performed in the morning,
mmHg) when compared to the exercise session peefbrmwhich agrees with the present study’s findingsisTh
in the afternoon/evening (5pm to 7pm), in which ndlifference can be partly explained by the sample
decrease in BP was evidenced (0.11+2.29 mmHgomposition, since this is the only study that stigated
Moreover, when analyzing the BP response only aftéhe effects of combined exercise in different pasiomf

performing the exercise sessiodjppers showed a the day on post-exercise BP responses of athl@tes (
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jitsu) who can benefit from the hypotensive resgon:
independently of the period of the day that exerds
performed. It is noteworthy that no significant
differences (p<0.05) between the exercise ses$iRAM
and RAA) were found.

Moreover, both combined exercise sessions mi
be of great clinical relevance, since Stergiouak?
observed a perceptual increase on the risk of stiokhe
morning (6am to 12 am) of 12.7% and in the aftemtmo
evening (4pm to 8pm) of 8%, factors that are eweéen
by the abrupt increase of SBP and DBHRis increase in
the values of BP in the periods reported above c
generate a rupture of atheromatous plaques, whach ¢
result in the formation of occlusive throribi® In
addition, BP reductions greater than or equal hon2Hg,
as shown by combined exercise, configure a 6% temuc
on the risk of stroke and a decrease of 4% omigeof
developing chronic heart disedseFinally, Liu et af°
demonstrated that acute BP reductions derived frc
exercise are related to chronic BP reductions
normotensive subjects.

A possible limitation of the present study is the
reduced number of volunteers. However, it is wort
highlighting that for our knowledge this is thestirstudy
that investigated the effects of a combined exerci:
session (aerobic + resistance) performed in diffiere
periods of the day (mornings. afternoon) on BP
response. In addition, the fact that we have n
investigated the mechanisms that may be involved
post-exercise hypotension can also be considered
limitation of this research.

Finally, we conclude that both sessions ¢
combined exercise promoted HPE, without difference

between them.

156

R. bras. Ci. e Mov 2015;23(4): 150-158.



157 Combined exercise and brazlian jiu jitsu athletes

References

1. Kearney, P. M.; Whelton, M.; Reynolds, K.; Wheltdéh,K.; He, J. Worldwide prevalence of hypertensimn
systematic review. J Hypertens, v.22, p.11-19, 2004

2. Kearney, P. M.; Whelton, M.; Reynolds, K.; Muntnd?,; Whelton, P. K.; He, J. Global burden of
hypertension: analysis of worldwide data. Lance868, p.217-223, 2005

3. Sociedade Brasileira de Hipertensao. V DiretrizessBeiras de Hipertensao Arterial [online]. Dispas em:
http://www.sbh.org.

4, Ministério da Saude; Sistema de Informacdes Hdspéa do SuUS
(SIH/SUS).http://tabnet.datasus.gov.br/cgi/deftabtra?sih/cnv/niuf.def. Acesso em 10/04/2012.

5. Braith, R.; Stewart K. Resistance exercise trainiitg role in the prevention of cardiovascular dse
Circulation, v.113, p.2642-2650, 2006.

6. Queiroz, A. C. C.; Kanegusuku, H.; Forjaz, C. L. Bfeitos do treinamento resistido sobre a Presséarial
de idosos. Arg Bras Cardiol, v.95 n.1, p.135-140,®

7. Medina, F. L.; Lobo, F. S.; Souza, D. R.; Kanegusuh.; Forjaz, C. L. M. Atividade fisica: impactolse a
pressao arterial. Rev Bras Hipertens, vol.17, m2)3-106, 2010.

8. Silva, J. L.; Maranhdo, R. C.; Vinagre, R. G. C.Bfeitos do Treinamento Resistido na Lipoproteieddixa
Densidade. Rev Bras Med Esp, v.16, n.1, 2010.

9. Santos, L. M. R.; Siméo, R. Comportamento da poeas@rial apds uma sesséo de exercicio resistidBerf

J, Rio de Janeiro, jul/agost, 2005.

10. Santana, H. A. P.; Moreira, S. R.; Silva, V. C.t&8bo Neto, W.; Oliveira, V. N.; Asano, R. Y.; Eedbla, F.

S.; Nébrega, O. T.; Campbell, C. S. G.; SimdesGHThe higher exercise intensity and the presehedlede | of ACE

gene elicit a higher post-exercise blood pressedeation and nitric oxide release in elderly womam:experimental
study. BMC Cardiovascular Disorders (Online), v.p17,1-8, 2011.

11. Sales, M. M.; Russo, P. S.; Moreira, S. R.; Santend. P.; Moraes, J. F.; Asano, R. Y.; Mota, D.Bullius,
J.; Simdes, H. G.; Campbell, C.S.G. ResistancediseElicits Acute Blood Pressure Reduction in FgpRiabetics. J
Exerc Physiol Online, v.15, p.98-109, 2012.

12. Morais, P. K.; Campbell, C. S. G.; Sales, M. M.;ttdoD. F.; Moreira, S. R.; Cunha, V. N. C.; BenfoR. E.;
Simdes, H. G. Acute resistance exercise is moeefe than aerobic exercise for 24 h blood pressantrol in type 2
diabetics. Diabetes Metab, v.37, p.112-117, 2011.

13. Motta, D.; Lima, L.; Arsa, G.; Russo, P.; Sales; Moreira, S.; Morais, P. K.; Almeida, W. S.; ArayjR.
C.; Moraes, M. R.; Pesquero, J. L.; Simdes, H.Gampbell, C. S. Influence of type 2 diabetes otiktain activity
after physical exercise and its relationship witistgexercise hypotension. Diabetes Metab, v.36,m353-368, 2010.

14. Moraes, M.; Bacurau, R.; Ramalho, J.; Reis, F.a@as D.; Chagas, J. R.; Oliveira, V.; Higa, E.;Mbdalla,
D. S.; Pesquero, J. L.; Pesquero, J. B.; AraujoC Rincrease in kinins on post-exercise hypotengionormotensive
and hypertensive volunteers. Biol Chem, v.388, 580, 2007.

15. Rezk, C. C.; Marrache, R. C. B.; Tinucci, T.; Midanior, D.; Forjaz, C. L. M. Post-resistance exs&ci
hypotension, hemodynamics and heart rate varigbifikuence of exercise intensity. Eur J Appl Pbysv.98, p.105-
112, 2006.

16. Simdes, G.; Moreira, S.; Kushnick, M.; Simdes, Bampbell, C. Post resistance exercise blood pressur
reduction is influenced by exercise intensity ipey2 diabetic and nondiabetic individuals. J Stterigond Res, v.24,
p.1277-1284, 2010.

17. Forjaz, C. L.; Santaella, D. F.; Rezende, L. O.rr8#0, A. C. P. Negrdo C. E. A. Duracao do exéocic
determina a magnitude e a duracéo da hipotensé@exedsicio. Arq Bras Cardiol 1998; 70:1-6.

18. Jones, H.; Pritchard, C.; George, K.; Edwards,Rkinson, G. The acute post-exercise response afl
pressure varies with time of day. Eur J Appl Phlysid 04, p.481-489, 2008.

19. Whelton, P. K.; He, J.; Appel, L. J.; Cutler, J.; Mavas, S.;Kotchen, T. A.; Roccella, E. J.; Stout
R.; Vallbona, C.; Winston, M. C.; Karimbakas, Jinkary prevention of hypertension: clinical and pabhealth
advisory from The National High Blood Pressure Ediom Program. JAMA, v.288, n.15, p.1882-1888, 2002

20. Liu, S.; Goodman, J.; Nolan, R.; Lacombe, S.; Thenta G. Blood pressure responses to acute andichro
exercise are related in pre hypertension. Med BoitS Exerc. V.44, n.9, p.1644-52, 2012.

21. Hecksteden, A; Gritters, T; Meyer, T. Associatioetigeen Postexercise Hypotension and Long-term
Training-Induced Blood Pressure Reduction: A Pattdy. Clin J Sport Med 2013;23:58-63

R. bras. Ci. e Mov 2015;23(4): 150-158.



MAZZOCCANTE et al. 158

22. Jackson, A. S.; Pollock, M. L. Generalized equatitor predicting body density of men. Br J Nut4®. n.3,
p.467-504, 1978.

23. Siri, W. E. Body composition from fluid spaces addnsity. Analysis of methods. In: Techniques for
Measuring Body Composition, edited by Brozek J bethschel A. Washington, DC: National Academy ofeBces,
National Research Council, p.223-44, 1961.

24. Almeida, J.; Campbell, C.; Pardono, E.; Sotero NRagalhdes, G.; Simdes, H. Predictive equationislitaaiin
estimating the V@max of young Brazilians from performance in a 1600m Rev Bras Med Sport. V16, n.1, p.57-60,
2010.

25. Sotero, R. C.; Pardono, E.; Campbell, C. S. G.;88snH. G. Indirect assessment of lactate minimach a
maximal blood lactate steady state intensity foyspdally active individuals. J Strength Cond Re23wn.3, p.847-53,
20009.

26. Guimaraes, J. |.; Stein, R.; Vilas-Boas, F. Norg@@t#io de técnicas e equipamentos para realizagéxadees
em ergometria e ergoespirometria. Arq Bras CardidB0, p. 458-6. 2003.

27. Borg, G. A. V. Escalas de Borg para a dor e esfpeyeebido. S&o Paulo: Manole, 2000.

28. Rodrigues, B. M.; Sandy, D. D.; Filho, M. L. M.;nldr, J. J. S.; Venturini, G. R. O.; Dantas, E.NH.Sessé&o
de treinamento resistido para membro superior cois diferentes tempos de intervalo: efeitos nagmgéo subjetiva
de esforco. BrJ B, v.4, n.2, p.131-139, 2010.

29. Lagally, KM, Robertson, R. J. Construct validity thE Omni resistance exercise scale. J Strengthl Gas,
v.20, n.2, p.252-256, 2006.

30. Park, S.; Jastremski, C. A.; Wallace, J. P. Timdaf for exercise on blood pressure reduction japidig and
nondipping hypertension. J Hum Hypertens, v.19, m.897-605, 2005.

31. Jones, H.; Green, D. J.; George, K.; Atkinson, @ermittent exercise abolishes the diurnal varmatio
endothelial-dependent flow-mediated dilation in lms Am J Physiol, v.298, p.427-432, 2010.

32. Ferreira, R. B.; Oliveira, T. P.; Mattos, R. A.\&i, J. P.; Ferreira Junior, A. J.; Lima, J. RIfluéncia do
nivel de atividade fisica na ocorréncia de hipdiengds-exercicio em individuos normotensos. HU feUFJF.
Impresso), v. 37, p. 199/2-205, 2011.

33. Casonatto, J.; Tinucci, T.; Dourado, A. C.; Politb, Cardiovascular and autonomic responses aftercese
sessions with different intensities and durati@igsics, v.66, n.3, p.453-458, 2011.

34. Keese, F.; Farinatti, P.; Pescatello, L.; CunhaAF.Monteiro, W. D. Aerobic exercise intensity luénces
hypotension following concurrent exercise sessitmts] Sports Med, v. 33, n. 2, p.148-153, 2012.

35. Jones, H.; Taylor, C. E.; Lewis, N. C. S.; Geolge,Atkinson, G. Post-exercise blood pressure rédods
greater following intermittent than continuous ese and is influenced less by diurnal variatiohrddobiol Int, v.26,
p.293-306, 2009.

36. Stergiou, G. S.; Kostas, N.; Vemmos, K. M.; Pliapbulou, A. G.; Synetos, L. G.; Roussias, T.;
Mountokalakis, D. Parallel Morning and Evening Suig Stroke Onset, Blood Pressure, and PhysicaditgciStroke,
v.33, p.1480-1486, 2002.

R. bras. Ci. e Mov 2015;23(4): 150-158.



