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Ambulatory Blood Pressure Monitoring in Normotensive
I ndividuals Under going Two Single Exer cise Sessions.
Resistive Exercise Training and Aerobic Exercise Training

Ambrosina Maria Lignani de Miranda Bermudes, Dalton Valentim Vassallo, Elisardo Corral Vasquez,
Eliudem Galvéo Lima

Vitéria, ES - Brazil

Objective- Toassesstheinfluenceof 2singleexercise
sessions on blood pressurein sedentary normotensive in-
dividuals: oneof resistiveexercisetraining (circuit weight
training) and the other of aerobic exercisetraining.

Methods- Using ambulatory blood pressure monito-
ring, this study assessed 25 individuals asfollows: ina
controlled situation at rest (ABPM 1); after resistive exer-
cisetraining (ABPM 2); and after aerobic exercisetrai-
ning (ABPM 3). Resistiveexercisetraining wasperformed
ascircuit weight training with an intensity of 40% of each
individual’s maximum strength. The aerobic exercisetrai-
ning was performed on a cycloergometer with intensity
between 60% and 70% of the maximum heart rate (HR)
reached during previous exer cisetesting.

Results- Systolichlood pressure(BP) valuesduring 24
hours and during subperiods of wakefulness and deep sho-
wed no statistically significant variations when the results
obtained at rest were compared with those of ABPM2 and
ABPM3, andwhentheresultsof ABPM2werecomparedwith
those of ABPM3. Themean heart rateduring 24 hoursandin
the wakefulness period showed significant increases
(P<0.05), when ABPM2 was compared with ABPM3.

Conclusion - Asinglesession of resistiveexercisetrai-
ning in normotensive individual s was sufficient to cause
significant reductionsin blood pressure levels after exer-
ciseintheperiod of sleep. The session of aerobic exercise
training in these same individual s was mor e effective in
significantly reducing blood pressurelevels.

Keywords ABPM, resistiveexercise, aerobicexercise

Universidade Federal do Espirito Santo - Escola Superior de Ciéncias da Santa
Casade Misericordia de Vitéria

Mailing address: Eliudem Galv&o Lima - Rua Guilherme Serrano, 265/501

Cep 29055-550 - Vitéria, ES, Brazil - E-mail: eliudem@terra.com.br

English version by Stela Maris C. e Gandour

Received: 10/23/02

Accepted: 03/10/03

Severa studiesabout therelation between blood pres-
sure(BP) levelsand physical exercise havemainly concen-
trated on exercise of the dynamic agrobic type®, ie, conti-
nuousexercises, requiring aprolonged period of timeandin-
volving great groups of muscles. Aerobic exerciseshave
been recognized asthemost recommended whentheissueis
health promoation. Although they have successfully served
thispurpose, greater emphasishasbeen giventothepractice
of resistiveexercisewith the sameobjective*!!, Resistance
or resistivetraining consistsof local musclework with over-
loads, such asweights, bars, and clamps, performed with
moderate weights, frequent repetitions, and pauses, being,
therefore, characterized asadiscontinuousexertion.

Researchershavetried to better clarify theimportance
of resistiveexerciseinblood pressurevariation 28, Thephy-
sical quality involvedinthistypeof physical effortismuscle
strength, which, in addition to being necessary to the deve-
lopment of athleticactivities, is, intermsof health promotion,
anessentia parameter for the practi ceof occupational andlei-
sureactivities, contributing to the sel f-sufficiency of seden-
tary, elderly, hypertensiveindividuals, and those with heart
diseasesaswell 2. Currently, resistiveexerciseshavebeen
used in cardiac rehabilitation programs, promoting, when
practi ced under appropriate supervision, significant benefits
andlow risks??, contributingtothereductioninresting blood
pressure. In ameta-analysiswith normotensive and hyper-
tensiveindividual s, dynamic resistance exercise hasbeen
reportedto causeamean 3% reductioninsystolic blood pres-
sure (SBP) and a4% reduction in diastolic blood pressure
(DBP) inboth groups, with no changein body weight andin
resting heart rate. However, themerefact that mildtomodera-
teresistive exercise does not cause chronic elevationsin
blood pressurevaluesis, initsalf, significant, because physi-
cal qualities, suchas, musclestrength or localized musclere-
sistance, or both, areessential to the development of routine
activities, justifyingtheuseof thistypeof exerciseforimpro-
ving physicdl fitness.

Somestudieshave shownthat acutephysical exercise
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(1singleexercisesession) issufficient to causeareduction
in blood pressure during the period of exercise recovery,
bothin normotensiveand hypertensiveindividuals®*, The
acute effectsoccur prior to andimmediately after physical
exercise. Lateeffectsareobserved withinthefirst 24 hours
following an exercise session and may beidentified asthe
mildreduction observedinblood pressurelevels, especialy
inhypertensiveindividuals. Thismeansthat theblood pres-
surelevelsobserved in the period of exerciserecovery are
lower than those observed prior to exercise, or even those
observedinacontrol day without physical exercise357%,
After acutephysical exercise, thisreductioninblood pres-
sure (SBP or DBP, or both) to values below control levels
(pre-exercise) is called acute postexercise blood pressure
response. Some factors, such asinitial blood pressurele-
velsand type and duration of exercise, may influence the
magnitude and duration of blood pressure response. For
thisreductionto be clinically important, it needsto havea
significant magnitudeandtolast alongtimeafter exercise®.

A recent study “* confirmed the clinical relevance of
acute exercise, because the drop in blood pressure levels
lasted 24 hoursafter asession of aerobic physical exercise.
Thedropinblood pressure hasal so been shownto beinde-
pendent of exerciseintensity.

The acute responses of blood pressure triggered by
physical exercisefor aslong as90 minutesright after anexer-
Cise session have been studied with conventional measure-
ments?2628:3037.38 or with continuous bl ood pressuremonito-
ring during the 24 hoursfollowing thesession*%, Most stu-
dies carried out so far have been based on blood pressure
measurementsat rest with casual recordings, which, asalrea
dy known, may beinfluenced by different variables, suchas
circadianrhythms, and physical and mental activities*,

A methodol ogical advanceto be considered in this
study isthe use of ambulatory blood pressure monitoring
(ABPM) to assessthe acute effects of resistiveand aerobic
exerciseson blood pressureand heart rate. Weanalyzed the
few studiesusing ABPM after asinglesession of resistance
or aerobic exercise, or both, reported in the literature and
their controversial results. Our study assessed theinfluen-
ceof 2single sessionsof resistive (circuit weight training)
and aerobic exercisetraining on changesin blood pressure
and heart ratein agroup of sedentary normotensiveindivi-
dualsusingthe ABPM techniqueand compared theresults
obtained withthe 2 typesof exercise.

Methods

The study sample comprised 25 male, sedentary,
nonsmoking, asymptomatic, normotensive (SBP < 140
mmHgand DBP< 90 mmHg) individualsaged40to50years
(mean of 44+1 years). Thestudy protocol wasapproved by
thecommitteeon medical ethicsof the Biomedical Center of
theFederal University of Espirito Santo, andtheindividuals
provided written consent to participateinthestudy. All par-
ticipantswere assessed inregard to weight, height, and bo-
dy massindex (BMI =body weight/height?).
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Beforebeginning thestudy, all volunteerstook partin
an “ adaptation week” to get used to the exercises and to
thelaboratory environment. They alsoreceived anexplana-
tion about the monitoring technique. After that, al volun-
teers underwent exercise testing and the test to assessthe
maximum isotonic strengthin an appropriatedevice. L ater,
individuals' blood pressurelevel sweremonitoredinacon-
trol Situation (at rest, withnoexercise), inaresistiveexercise
training session, and in an aerobic exercise session, which
wererandomly defined. Initial ambulatory blood pressure
monitoring (ABPM 1) was performed after theindividuals
had rested sitting for 5 minutes; on that day, they did not
exercise. Ambulatory blood pressuremonitoring after resis-
tiveexercise(ABPM2) and after aerobicexercise(ABPM3)
were then performed. Theinterval between ABPM1 and
ABPM2was48 hours; thesameinterval wasobserved bet-
ween ABPM2and ABPM 3. Themonitorswereinstalled on
theindividual sapproximately 20 minutesafter theend of the
exercisesession, and maintained for 24 hours.

Exercisetegtingwasperformed onatreadmill (KT-10200
model, Inbramed) with electrocardiographic recordings at
rest, prior toexerciseinthe12 conventional leads, andinthe
MCS5, V2, and modified D2 leadswiththepatientslyingdown
and standing, indeepinspiration, and after 15 secondsof hy-
perpnea. Thesystem of continuousel ectrocardiographicre-
cording andtheva uesof heart ratewerefollowed upwitha3-
channel monitor (SM400 model, TEB). Thetest was of the
continuoustype (Brucetreadmill protocol). Blood pressure
and heart rate were measured at rest (with the patient lying
down or standing) and at the end of each stage. During reco-
very, measurementsweretaken upto4 minutesafter physical
exertion. Testswereperformed until exhaustionwasreached,
andthemaximum heart ratewasthat obtained at thelast stage
of thetest. Only individualswith normal tests* wereinclu-
dedinthe study protocols.

All individual s underwent ABPM with a Spacel_abs
monitor (90207 model), which usesthe oscillometric techni-
que for blood pressure measurement, allowing automate/
manual recording of blood pressureand heart rateduring 24
hours. Thedevicewas programmed to obtain themeasures
every 15 minutesfrom 6 am to 10 pv and every 60 minutes
from 10 pv to 6 Am. Monitoring wasinitiated at the begin-
ning of the morning on the control day and on the days
after exercise. Considering that not everybody had the
monitor placed exactly at the same hour, we chose, based
ontheliterature*“, to analyzethecurvefrom0to 24 hours,
considering 0 the moment of monitor placement. The
recordingswere considered valid for interpretation when
80% or more measurements obtained were valid. The
individuals were required to maintain their usual daily
activitiesduring theperiod of readingsand recommendedto
maintain, whenever possible, the nondominant upper limb
surrounded by the cuff in arelaxed position during every
measurement. A journal was provided for the patientsto
report their daily activitiesin detail (sleep, work, leisure,
meal s). Because the specific ABPM monitor program has
restricted programming in regard to thetimes of the sleep-
wakefulnesscycle, and considering that eachindividual has
his own pattern of sleep-wakefulness, the blood pressure
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and heart rate measureswere cal cul ated based on thetimes
provided by eachindividua whenfilling out hisjournal. The
rulesfor interpreting the results were defined by the 111
Brazilian Consensus for the use of Ambulatory Blood
Pressure Monitoring #’. Thefinal report was obtained with
Spacel abssoftware.

To find the maximum | oad with which theindividual
could only perform 1 exercise repetition, the maximum
strength was assessed with exercisesinvolving thefollo-
wing musclegroups: latissimusdorsi, pectoralismajor, bi-
cepsbrachii, tricepsbrachii, bicepsfemoris, and quadriceps
femoris. For each exercise, amaximum of 3 attemptswere
allowed. Thetest of maximum load wasnot performed for
exercisesinvolving thefollowing musclegroups: right and
left gluteal , abdominal, and dorsal-lumbar muscles. Theexer-
cisesperformedinthistest werethe sameasthoseinthecir-
cuitweight training to beimplemented, which corresponded
to the same muscle groups assessed. Before undergoing
thistest, the individual swere acquainted with the equip-
ment and exerciseprotocols, which allowed their adaptation
toexercises, aiming at ruling out theinfluenceof thesevaria-
blesonthetest and obtaining amore appropriateresult with
the type of assessment to prescribe the intensity of the
workout also used by other authors 131417,

Theindividuals underwent 2 single exercises ses-
sions: 1) 1 sessionof circuitweight training (resistiveexerci-
ses), consisting of 3 complete series of 10 exercises each,
with20to 25repetitions(mean of 23), performedinamodera:
te and continuous rhythm with an estimated intensity of
40% of the maximum load (test of 1 maximum repetition -
1MR), each exerciselasting 45 secondson average, with 30-
secondinterval shetween each exerciseand 2-minuteinter-
val sbetween each series; and 2) 1 session of agrobic exerci-
seon acycloergometer (Biocycle Magnetic 2500, Move-
ment) withanintensity between 60% and 80% of the maxi-
mum heart ratereached during exercisetesting, and avelo-
city between 60 and 65 rpm, comprising 45 minutesof conti-
nuous activity. This session was preceded by a5-minute
warm-up on abicycle without resistance and an equal pe-
riod of recovery withtheindividual seated at rest. Warm-up
and relaxation exerciseswereperformed respectively before
and after each exercise session.

For comparingthe2means, ie, theval uebeforeand after
acertain exercisein the same group, the Student t test was
used for paired samples. For anadyzing thehourly variations
in ABPM inthe samegroup, the 1-way analysisof variance
(ANOVA)wasusedfor repetitivemeasures, followed by the
Tukey testtoidentify thepointsof significanceinthecurve.
For analyzing the differencesin the values of the temporal
curvesinthe 3 groupsstudied, the 2-way ANOVA wasused
for repetitive measures, followed by the Tukey test. There-
sultswere expressed as mean + standard error of the mean
(SEM), andthesignificancelevel adoptedwasP< 0.05.

Results

Age and the anthropometric and cardiovascul ar data
are shown in table |, where theindividuals studied are
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shownashaving similar characteristicsand asbeing normo-
tensive at rest.

Table Il showsthe values of the maximum isotonic
strength in the test of maximum |oad assessment (test of 1
maximum repetition—1MR) and theintensity of 40% of the
maximumload (IMR) inthecircuitweight training. Thediffe-
rent typesof exercisesused for obtainingthemaximumload
andtheworkout |oad arealso shownintablell.

During the single sessions of resistive and aerobic
exercises, heart ratewasmonitored withthe POL AR monitor
(Accurex model) to quantify theintensity of the exercise.
Thismeasureallowed usto verify that theindividual sexer-
cised at ameanintensity of 68% and 65% of the maximum
heart rate obtained inthe exercisetest inthe circuit weight
training (resistiveexercises) and aerobic exercise sessions,
respectively. Thevariationsin heart rate during the single
exercisesessionswerewithin prescribedvalues, ie, 60%to
80% of themaximum heart rate obtainedin theexercisetest
accordingtotherecommendationsof the American College
of SportsMedicine“.

The ambulatory blood pressure measures were of
good quality with 69 valid measuresand a95% rate of suc-
cess. Tablelll showsthemean valuesof blood pressureand
heart rate obtai ned during 24 hours, during wakefulnessand

Tablel - Age, anthropometric, metabolic, and car diovascular
characteristics

Characteristics Values

Anthropometric

N 25

Age (years) 44+ 1

Weight (kg) 69+ 2

Height (m) 1.71 £0.02

BMI (kg/n?) 23.6 0.5

VO, max (mL/kg/min) 41.7 £1.7
Cardiovascular at rest

SBPlying (mmHg) 117+ 2

DBP lying (mmHg) 73 1.5

HR lying (bpm) 70 1.8
Cardiovascular pre-exercise

SBP standing (mmHg) 116 +2.2

DBP standing (mmHg) 78 £1.9

HR standing (bpm) 79 2.3

Values expressed as mean + SEM; BMI- body massindex (weight/height?);
VO, max (maximum oxygen consumption); SBP- systolic blood pressure;
DBP- diastolic blood pressure; HR- heart rate (bpm).

Tablell - Exercisetypes, data of maximum load and workout load in
circuit weight training (resistance)

Exercises Maximum load (kg) Workout load (kg)
Pull down 25+ 11 10+ 05
Leg press 142 + 55 57+ 22
Biceps curl 32 £ 08 13+ 0.3
Knee curl 21 £ 038 84+ 03
Bench press 34 £ 14 14+ 05
Triceps pushdown 26 + 0.6 104+ 0.2

Values expressed asmean + SEM.
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sleep. The values obtained for blood pressure during 24
hours, wakefulnessand sleep werenormal beforeand after
exercises. Theresistive exercise caused amild but signifi-
cantincreasein heart rateduring 24 hoursand wakeful ness,
and anincreasein blood pressure during sleep; the aerobic
exercise caused a significant reduction in blood pressure
withno changein heart rate.

Figures1, 2, and 3 synthesize, respectively, themeans
of SBP, DBP, and heart rate. Thevariationsin SBP(figs. 1a
and 1b) werenot statistically significant. Themeansof DBP
(figs. 2aand 2b) showed significant reductions (P<0.05)
whenthecontrol measureswere compared with those obtai-
ned after the aerobic exercise. During sleep, when the con-
trol measureswere compared withthoseafter resistiveexer-
ciseand with those after aerobic exercise, reductionsof 5%
and 5.3% (P<0.01) wererespectively obtained.

Themeansof heart rate (figs. 3aand 3b) showed asig-
nificantincreaseof 2.5% (P<0.05) inthe24 hoursandinthe
wakef ulness period when the measures obtained after re-
sistiveexercisewerecompared with those obtained after ae-
robicexercise.

Discussion

Most studies 2-2327:30-333539 haye shown that acute ae-
robic and resistive physical exercises cause along-lasting
blood pressuredrop during exerciserecovery, ie, causeare-
ductioninblood pressure after exercise. Themagnitudeand
duration of thisblood pressuredrop may beclearly influen-
ced by several factors, such asthe sample studied (normo-
tensiveor hypertensiveindividuals), andthetype, intensity,
and duration of exercise®.

Thisstudy assessed, inthe samegroup of individuals,
theeffect of appropriately standardized acuteexercise, both

Tablelll - Blood pressure (BP) and heart rate (HR) values obtained in
control, postresistive exer cise, and postaer obic exer cise ambulatory
blood pressure monitoring (ABPM)

Parameters Control Resistive Aerobic

N 25 25 25
Mean 24 h

SBP(mmHg) 121 +1.3 121 +1.3 121 +1.3
DBP (mmHg) 79 +1 783+ 1 776+t1e
HR (bpm) 77 +18 786+ 2® 765+ 1.7
Mean wakefulness

SBP(mmHg) 123 +14 123 + 1.4 122 +1.3
DBP(mmHg) 80.6+1 796+ 1.1 789+ 11t
HR (bpm) 784 +19 80 +218 776+ 17
Mean sleep

SBP(mmHg) 107 +1,1 106 + 1.1 105 +1.3
DBP (mmHg) 66.4 + 0.8 63 +09* 629+ 11%
HR (bpm) 64.7+14 646+ 1.7 633+ 1.4

Valuesexpressed asmean + SEM; SBP- systolic blood pressure; DBP- diastolic
blood pressure, values in mmHg; *P<0.01 indicating significance (control
ABPM vs postresistive exercise ABPM); 1tP<0.05 and $P<0.01 indicating
significance (control ABPM vs postaerobic exercise ABPM); and §8P<0.05
indicating significance (postresistive exercise ABPM vs postaerobic exercise
ABPM); t test for paired samples.
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Fig. 1: A - Means of SBP obtained with ABPM. Control ABPM vs postresistive exer-
ciseABPM; control ABPM vs postaerobic exercise ABPM; and postresistive exercise
ABPM vspostaerobic exercissABPM; 1B - Tempora evolution of systolicblood pres-
sureval uesafter placement of the ABPM monitor. Thedifferencesweresignificantwhen
comparing control vsresistive and control vs aerobic at thetimes 15 and 16 hours.
Betweenresistiveand aerobic, asignificant differenceat thetime 21 hourswasobserved.

incircuit weight training (resi stanceexercise) and acute ae-
robic exercise, onthebehavior of blood pressureand heart
rateduring usual activities. For this, ABPM wasused, alo-
wing theassessment of the behavior of these hemodynamic
variablesover 24 hours.

Littleemphasishasbeen givento cardiovascular para
metersafter asinglesession of resistiveexercise®. Inregard
toacuteexercisesof theaerobictype, somestudies#** ha-
veused the ABPM techniqueafter asingleexercisesession.

Recent studies™**% havefocused on ABPM becauseit
allowsblood pressure measurements at predetermined inter-
vals, during routineactivitiesand deep, providing acurvere-
presenting an individual’sblood pressure behavior during 24
hours. Therefore, animportant distinction existsbetweenthe
present study and most studies in the litera
ture222283037-%9; whjl eother studieshavedeat with aerobicand
resistive exercisesindividually through conventional blood
pressuremeasurement or ABPM, inour study, theindividuas
underwent both exercises, which were compared during 24
hours and assessed through ABPM with blood pressurere-
cordings during usual activities, in wakefulnessand sleep.
Thisprocedure hasrarely been used after exertion 43+,

In regard to blood pressure response after 1 single
session of aerobicexercise, our resultsarenotinaccordance
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Fig. 2: A - Means of DBP obtained with ABPM. **P<0.01 indicating significance
control ABPM vs postresistive exercise ABPM. "P<0.05 and ""P<0.01 indicating
significance control ABPM vspostaerobic exercissABPM; 2B - Temporal evolution
of thesystolicblood pressureval uesafter placement of theABPM monitor. Thedifferen-
cesweresignificant when comparing control vsresistiveat thetimes1, 2, 3, 14, 15, and
16 hours, and control vsaerobic at thetimes4, 15, and 16 hours. Betweenresistiveand
aerobic, asignificant differencewasobserved at thetimes2 and 21 hours.

with thosein theliterature, because most studies 2028363651
havefound significant reductionsin SBP, rangingfrom 3to
9mmHg, innormotensiveindividuals. However, our results
support those of other studies?+%, inwhichnodropin SBP
was observed in normotensive individuals. Pescatello et
al?, assessing normotensive and hypertensiveindividuals,
measured the response of ambul atory blood pressuretodif-
ferent intensitiesof acuteaerobicexercisefor 13hoursafter
exertion; those authors found no reduction in blood pres-
sureinnormotensiveindividuals, but significant reductions
inSBP(5mmHg) andinDBP(8 mmHg) inhypertensiveindi-
viduals. Inregard to the mean values of SBP after asingle
session of resistance exercise, our results confirm those of
other authors 2384750 who al so found no significant reduc-
tionin SBPinnormotensiveindividuals.

Inregardtothe DBPresponse after 1 singlesession of
aerobicexercise, our resultsarein accordancewith those of
other studies 552 which found significant reductionsin
DBPranging from 2 to 6 mmHg; however, our resultsare
contrary to those of other researchers 2>2, who found no
significant reductionin DBPin normotensiveindividuals.
Our resultsal so support another study ¢, inwhich asignifi-
cant decreasein DBP(2mmHQ) after acuteaerobicexercise,

@ I control | | Resistive | | Aerobic
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2
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i
M REN NEN N
24 h Wakefulness Sleep

-¥- Resistive

- Aerobic

¥
90 ™ —*- Control

Heart rate (bpm)

Time after monitor placement (h)

Fig. 3: A - Meansof HR obtained with ABPM. #P<0.05 indi cating significance pos-
tresistive exercise ABPM vs postaerobic exercise ABPM; 3B - Temporal evolution
of theheart rateval uesafter placement of the ABPM monitor. Thedifferencesweresig-
nificant when comparing control vsresistiveat thetimes 1, 2, 3, 12, and 17 hours,
and control vsaerobicat 15 hours. Betweenresistiveand aerobic, asignificant diffe-
rencewasobserved at 1 hour.

persistent for 24 hours, seemed to predominateduring sl eep.
However, inregard tothewakef ulnessperiod, that samestu-
dy found no significant variation in DBP, while our study
found asignificant reduction in DBP during the same pe-
riod. We believe that the reductionsfound in DBPin 24
hours and during the wakefulness and sleep periods have
relevant clinical significance.

Hill et al 1, studying normotensiveindividual saged 22
to 33 years after resistive exercise with a 70% intensity,
1IMR, and mean duration of 14 minutes, havereportedasig-
nificant (8 mmHg) dropin DBP. Brown et d * havereported
no significant drop in DBP after asession of low intensity
muscul ar resistance. Other authors* have reported that
after 50% of voluntary maximum load, DBP significantly
dropped. Inour study, areductionin DBPwasobserved du-
ring sleep after resistanceexercise, whichisnotinaccordan-
cewiththeresultsof another study 2, which concluded that
nodropinblood pressureoccurred after 1 single session of
resistiveexercise.
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Studies carried out with normotensiveindividual s %
reported lower values of blood pressure before exercise
(control) inthoseindividuals, and that the absolute diffe-
renceintheexerciserecovery wassmaller thanthat foundin
hypertensiveindividuas, and, therefore, lesslikely toreach
statistical significance.

Reportsintheliteratureon heart rate behavior during
exerciserecovery havebeen controversial. Rueckert et al %,
studying hypertensive individuals of both sexes, report
that after asession of aerobic exercise, heart ratewassigni-
ficantly increased inthe 3 hoursfollowing exercise. Those
authors suggest that tachycardia, maintained during the
exerciserecovery period, could be caused by abaroreflex
mechanism influenced by blood pressure drop or aposte-
xercisereductioninvagal activity with exacerbation of the
sympathetic activity for the heart, according to other au-
thors . Other studies have reported no changesin heart
rate 2422243 _Changesin heart rate after physical exercise
have al so been reported *, and the differences seem to be
related to theintensity of the exercise, becausethe authors
observed the following: after 45 minutes of mild aerobic
exercise(30% of maximum oxygen consumption), adropin
heart rateisobserved; after moderate exercise (50% of maxi-
mum oxygen consumption), an increaseis observed; and
after moreintenseexercise (80% of maximum oxygen con-
sumption), atransient increaseis observed.

Several studiesin theliterature ***have considered
heart rate measurement as 1 more parameter to analyzethe
behavior of the cardiovascul ar variables obtained through
ambulatory monitoring during 24 hours. Our resultsshow a
significant increase (2.5%) in mean heart rate during 24
hoursandin the wakeful ness period when ABPM after re-
sistive exercise was compared with ABPM after aerobic
exercise; ontheother hand, no stetistically significant diffe-
rence was observed when control monitoring was compa:
red with ABPM after aerobic exercise and after resistive
exercise. Our results corroborate those of other resear-
chers?*, who found no significant differencesin the heart
rate of normotensiveindividuals before and after 1 single
session of aerobic exercise. Thishasalso been reportedin
another study *”in which heart rate significantly increased
after 1 singlesession of resistiveexercise.

Greater means of heart rate were observed in the 24-
hour curveobtained every hour after monitor placement when
control ABPM wascomparedwith ABPM after resistiveexer-
cise. However, thesesignificant increaseswereisolated and
occurredinthe3hoursfollowingexercise. Noupward displa-
cement of the curve was observed. Our results corroborate
thoseof O’ Connor et al “who reported that heart rateafter 1
singlesession of resistanceexercisesgnificantly increasedin
the2 hoursfollowing exercise. BecauseABPM isnot thebest
choicefor heart rate assessment, future studiesrequire ano-
ther methodol ogy for the obtainment of less controversial
dataregarding that parameter.

Severa authorshavetried to explainthe mechanisms
involvedinblood pressurereduction during theexercisere-
covery period. Thedrop in blood pressure during exercise
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recovery may be mainly dueto the reduction in total peri-
pheral vascular resistance 2031343 Thjsreduction may be
related to the vasodilation caused by physical exercisein
both active®** andinactive®%3 muscul ature. Piepoli et a*
havereported that vasodil ation ininactivemusclesmay be
related to exerciseintensity. Hagberg et al * haveshown that
thereduction in cardiac output isthe mechanism responsi-
ble for blood pressure reduction after physical training.
Through the technique of CO, reinhal ation and balance,
those authors observed that blood pressuredrop after ape-
riod of physical training wasassociated with areductionin
cardiac output dueto bradycardiaat rest, becauseno signi-
ficant changesin systolic volumewereobserved ®. Inare-
cent study with nonobesehypertensiveelderly individuals,
Rondon et al * reported that the postexercisereductionin
blood pressure was associated with adrop in | eft ventricu-
lar final diastolic volume, and, consequently, insystolicvo-
lume, and in cardiac output. The following mechanisms
have al so been proposed: thermoregul atory mechanisms?;
anincreasein muscleblood flow asaprobabl e consequence
of thereductionin the periphera sympathetic activity 2;
direct modul ation of endogenousopioidsupon blood flow,
increasing peripheral vasodilation ®; changesin the func-
tioning of arterial baroreceptors??and cardiopulmonary re-
ceptors?of volume, such asanincreaseintheir sensitivity
and alterationin thepoint of adjustment of thesereflexesin
exerciserecovery, which may contributetothepostexercise
vasodilating effect. Rueckert et al * have reported that the
postexerciseblood pressurereductionwasdetermined by a
biphasic mechanism, ie, it depended onthedropin periphe-
ral vascular resistanceintheinitial 30 minutesof recovery
andonthedropin cardiac output after that period. Therefo-
re, the mechanismsresponsible for blood pressure reduc-
tionafter exerciseremain controversial, and may berelated,
inadditionto other factors, to thereductionin cardiac out-
put or in peripheral vascular resistance.

Some studies %42 have al so assessed the mechanisms
related tothereductionin stressand anxiety after exercise,
suggesting that theansiol ytic effect of both aerobicand re-
Sistanceexercisesmay play animportant rolein blood pres-
suredeclineafter exercise. Itisworthemphasizing, however,
that the mechanismsinvolved in thegenesisof blood pres-
sure reduction were not an object of our investigation.

Our results confirm that 1 single session of resistive
exercisewaseffectivein causingasignificant reductionin
blood pressurelevel safter exercisein normotensiveindivi-
dualsduring sleep when assessed with ABPM. In addition,
thesinglesession of aerobic exercisswasmoreeffectivein
causing significant blood pressure reductionsin these sa-
meindividuals, considering that reductionsin blood pres-
sureoccurred after exercisein 24 hoursandinthewakeful -
ness and sleep periods. However, theseindividuals' heart
rateswereel evated during 24 hours, inthewakeful ness pe-
riod, and during acuteresistive exerciserecovery.

Thisissuerequiresfurther clarification for the esta-
blishment of therole played by acute physical exercisein
blood pressuremodul ation. The contribution of ABPM will
certainly represent an advance for future studies.
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