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Abstract

Background: The activity of the renin-angiotensin-aldosterone system (RAAS) is directly related to overweight and
sedentary lifestyles, both of which are associated with hypertension. Aerobic exercise helps control blood pressure (BP)
by acting on mechanisms of blood pressure regulation, such as plasma renin activity (PRA).

Objective: To assess the effect of aerobic exercise on plasma renin activity in overweight hypertensive patients.

Methods: Blood pressure, serum biochemistry and anthropometric parameters of twenty subjects were measured before
and after a 16-week exercise training program, three days a week, at 60-80% of maximal heart rate. Data were expressed
as mean * standard deviation or median and interquartile range and analyzed using the student’s t-test, Mann-Whitney
test, and ANOVA (p < 0.05).

Results: Mean age of the study population was 57 + 7.0, and mean body mass index was 30 *+ 3.5 kg/m?. The aerobic
training decreased body fat (35 = 7.8 to 30 + 5.6 %), heart rate (HR) (80 = 10.4 to 77 + 8.5 bpm), and pulse pressure
(PP) (50 = 11.8 to 46 = 10.0 mmHg) (p < 0.05), but not plasma renin activity, which ranged from 0.8 (0.45-2.0) to 1.45
(0.8-2.15) ng/ml/h (p = 0.055). The group that achieved a reduction in waist circumference (WC) (n = 8) experienced
also a reduction in systolic BP and PP (p < 0.05). In the group without reduction in WC, none of the BP variables
changed. Plasma renin activity (PRA) was not associated with any variable studied. Aerobic training was associated with
a decrease in PP in the study group as a whole and with a decrease in systolic BP in the subgroup who experienced a
decrease in waist circumference.

Conclusion: The aerobic exercise training failed to reduce plasma renin activity in overweight hypertensive patients.

(Arq Bras Cardiol. 2010; [online]. ahead print, PP.0-0)
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Introduction

A number of studies have shown a positive correlation
between body mass index (BMI) and elevated plasma renin
activity (PRA), which is one of the mechanisms involved in
the regulation of blood pressure (BP). Plasma renin activity is
significantly higher in obese patients than in lean normotensive
subjects, regardless of blood pressure; therefore, the activation
of the renin-angiotensin-aldosterone system (RAAS) is
implicated in arterial hypertension (AH) and obesity'-*. Central
obesity seems to be the strongest predictor of elevated blood
pressure®.

Components of the RAAS produced by adipocytes are
thought to play an autocrine, paracrine and/or endocrine
role in the pathophysiology of obesity, providing a potential
pathway through which obesity leads to hypertension. By the
same token, these components may favor the accumulation
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of adipose tissue®.

By favoring obesity and hypertension, a sedentary lifestyle
may be associated with upregulation of plasma renin activity’,
leading to a significant increase in mortality and morbidity,
since RAAS components may impair the cardiovascular system,
directly and independently of blood pressure elevation®®.

Due to the role of the adipose tissue in producing RAAS
elements and to its influence on cardiovascular structures,
the relationship between obesity, lifestyle, hypertension, and
RAAS activity must be investigated'*'>. There are conflicting
reports in the literature regarding the chronic effect of
physical exercise on plasma renin activity. Some studies were
performed in normotensive subjects'*'¢, whereas others were
performed in hypertensive patients'’-2°.

Plasma renin activity levels are usually higher in overweight,
hypertensive patients, and aerobic exercise training is expected
to downregulate these levels. However, as far as we know,
no study to date has tested this hypothesis in hypertensive
obese subjects. The purpose of this study, therefore, was to
investigate the effect of aerobic exercise training on plasma
renin activity in overweight, hypertensive patients undergoing
drug therapy.
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Methods

Twenty hypertensive patients with BMI greater than 25 kg/
m?, classified as overweight according to the World Health
Organization (WHO)%, underwent cardiac examination,
physiotherapeutic assessment and biochemical studies before
and after a 16-week exercise training program.

The study was approved by the Research Ethics Committee
(File No. 0081/2004) in accordance with Resolution 196/96
of the Conselho Nacional de Satde (National Health Board).
Written informed consent was obtained from all patients.

Inclusion criteria were patients with stage | or Il essential
hypertension according to the Fifth Brazilian Guidelines for
Arterial Hypertension (DBHA)?; ages ranging from 49 to 69
years; categorized as physically inactive by the International
Physical Activity Questionnaire?’; with exercise stress test
negative for coronary artery disease or hyper-reactivity to
exercise. All patients were taking antihypertensive medication.

Patients with coronary artery disease (CAD), coronary heart
disease (CHD) or peripheral vascular disease (PVD); disabling
orthopedic conditions; severe endocrine, neurological or
pulmonary diseases; valvular heart disease; liver failure;
neoplasias; and alcohol abuse were excluded from the study,
as were those who needed to switch to a different class of drug
or change the dosage during the study protocol.

Blood pressure was measured by the auscultatory method?
with aneroid sphygmomanometers (Premium, Clicomed™,
Brazil). At the beginning of the study, blood pressure was
measured at three consecutive weekly visits. On each
occasion, measurements were taken three times, two minutes
apart, and the mean value was recorded. The values obtained
atthe third week were considered as baseline values. The final
evaluation was performed at three consecutive visits during
the last week of the training protocol, when measurements
were taken with the patients at rest at least 24 hours after
the last exercise training. Blood pressure was also measured
three times during each visit, and the mean value of the three
readings was used.

Mean BP was calculated as the diastolic pressure plus one-
third of the pulse pressure (PP). Pulse pressure was calculated
by subtracting diastolic (DBP) from systolic (SBP) blood
pressure. At each visit, heart rate (HR) was also measured by
palpating the radial artery.

Body weight and height were measured using a medical
scale with a stadiometer (PL 180™, Filizola, Brazil), and body
mass index (BMI) was calculated as body weight divided by
the height squared (kg/m?)*°. Skinfold thickness was measured
on the right side of the body (Lange Skinfold Caliber, Beta
Technology, Cambridge) at the biceps, triceps, subscapular,
and suprailiac sites, and percentage of body fat was calculated
using the Durnin and Rahaman formula®'. Waist (WC) and hip
(HCO) circumferences were measured with a measuring tape
(Corrente™, Brazil) according to the guidelines of the World
Health Organization®.

Laboratory tests for plasma renin activity (hg/ml/hr,
radioimmunoassay after 2 hours of standing), calcium,
sodium, potassium, urea, creatinine, glucose, total and
fractional cholesterol, triglycerides, and uric acid were all

performed early in the morning after an overnight fast of
12 hours. Urine collected over the previous 24 hours was
used to measure sodium levels. All subjects maintained their
daily medications, even if they interfered with the renin-
angiotensin-aldosterone system'". Biochemical analyses were
performed 48 hours after each phase to eliminate the acute
effect of exercise following training'.

Physiotherapeutic assessment, including blood pressure
and anthropometric measurements already mentioned,
together with biochemistry, were performed before and after
the aerobic training protocol.

The aerobic training was conducted according to guidelines
published previously**, which can be briefly described as
follows: 40 minutes of exercise on a cycle ergometer at 60-
80% of maximal heart rate (HRmax), measured every 10
minutes. Exercise training was performed three times per week
for 16 weeks, and consisted of stationary cycling or walking
at the same intensity. Blood pressure and heart rate were
measured at the beginning and at the end of the protocol.
No dietary intervention was included in this training protocol.

Composition of the Subgroups

Study subjects were divided into two groups according to
their waist circumference response to the aerobic training:
patients who experienced a reduction in waist circumference
equal to or greater than 2 cm (WC,) and patients who did
not (WC,).

Statistical Analysis

The following statistical tests were applied: the Student’s
t-test for independent samples to compare groups; repeated-
measures t-test to compare pre- and post-training time points
for normally distributed variables; and the Mann-Whitney test
for non-normally distributed variables. Repeated-measures
analysis of variance (ANOVA) was used to evaluate blood
pressure before the exercise training protocol was initiated.
Parametrically distributed variables were expressed as means
+ standard deviations, and non-parametrically distributed
variables were expressed as medians and interquartile ranges.
The statistical significance level was set at p < 0.05.

This study was supported by a grant from Fundunesp -
Fundagao para o desenvolvimento da UNESP.

Results

The mean age of the 20 hypertensive patients studied was
57 = 7.1, and they were mostly female (n = 14.70%). Of
these patients, 15 were Caucasian (75%), three were Black or
mixed-race (15%), and two were Asian (10%). Table 1 shows
the main anthropometric characteristics of the patients at
baseline and after completion of the exercise training protocol.

All volunteers reached the training heart rate (THR), with a
predominance of the lower limit (60% of HRmax).

No significant changes in body mass index (BMI), waist
(WC) and hip (HC) circumferences were found after training.
There was a significant decrease (p < 0.05) in triceps (24 *
8.1 mm to 22 = 8.1 mm), subscapular (31 + 8.0 mm to 28
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Anthropometric parameters at baseline and after four months of aerobic protocol

Time point
Anthropometric parameters P
Initial Final

Body weight (kg) 77+10.6 76111.5 0.119
BMI (kg/m?) 30435 30£3.6 0.377
HC (cm) 108+8.52 107+8.8 0.317
WC (cm) 102+9.2 100+9.6 0.218
Biceps skinfold (mm) 1747.02 16+7.2 0.217
Triceps skinfold (mm) 24+8.1 21+8.1* 0.007
Subscapular skinfold (mm) 3118.03 28+8.1* 0.015
Suprailiac skinfold (mm) 29+8.6 25+8.2* 0.005
Body fat (%) 35+7.8 30+5.6* 0.001

Values expressed as mean + standard deviation; BMI - body mass index; HC - hip circumference; WC - waist circumference; * p<0.05.

+ 8.1 mm), and suprailiac (29 + 8.6 mm to 25 = 8.2 mm)
skinfolds, as well as in percentage of body fat (35 = 7.8 mm
to 30 = 5,6 mm; p < 0.001).

As far as antihypertensive medication is concerned, 12
subjects (60%) were taking angiotensin-converting enzyme
inhibitors; seven (35%) were taking b-blockers; 6 (30%) were
taking diuretics; two (10%) were taking calcium channel
blockers; two (10%) were taking angiotensin Il type | receptor
blocker (A-1l); and one (5%) was taking alpha-beta blockers.
Nine volunteers (45%) were using two or more classes of drugs.
The antihypertensive drugs remained unchanged throughout
the aerobic training protocol.

Mean SBP and DBP, respectively, were 138 = 17.0 and 88
= 12.4 mmHg at the first visit, 135 = 19.3 and 85 = 13.1
mmHg at the second visit, and 133 + 15.9 and 81 = 9.1
mmHg at the third visit before the aerobic training protocol
was initiated. No statistically significant change was found in
SBP (p = 0.250). DBP decreased at the third visit, compared
with the first visit (p = 0.022).

Table 2 shows pre- (last BP of the three consecutive weekly
visits before protocol implementation) and post-training BP
and HR measurements, in addition to mean BP of the three
readings of the last week of training.

There was no statistically significant difference in resting
SBP and DBP after the aerobic training (p > 0.05). There

was a borderline statistically significant reduction in PP and
HR (p = 0.050).

At baseline, plasma renin activity (PRA) levels were low in
13 subjects, normal in five and high in two. Normal values of
standing plasma renin activity were considered to be 0.98 to
4.18 hg/ml/hr. No changes in biochemical parameters were
observed after the aerobic exercise protocol. There was a
borderline statistically significant increase in plasma renin
activity (p = 0.055) (Table 3).

Study subjects were divided into the following two groups
according to their waist circumference response to aerobic
training. The WC, group consisted of eight subjects (one man
and seven women), mean age of 60 = 6.2 and mean BMI of
30 * 3.4 kg/m?. The WC, group consisted of 12 subjects (five
men and seven women), mean age of 54 = 6.6 (p = 0.072
vs. group WC,) and BMI of 31 = 3.9 kg/m?. There were no
statistically significant differences in any of the anthropometric
parameters studied between the two groups (Table 4). This
was also true for baseline SBP and DBP. Systolic BP and PP
decreased in the WC, group. As summarized in Table 5, DBP
remained unchanged in the WC, group and increased in the
WC, group (p < 0.05) (Table 5).

When biochemical data were compared between both
groups (WC, and WC,) at baseline and after four months of
training, no statistically significant differences were found for

Values expressed as mean * standard deviation; BMI - body mass index; HC - hip circumference; WC - waist circumference; * p<0.05

Time point
Variables p
Initial Final
SBP (mmHg) 133+£15.9 129+£12.3 0.328
DBP (mmHg) 81+9.1 83+8.5 0.409
Mean BP (mmHg) 98+10.3 98+8.7 0.970
Pulse pressure (mmHg) 52+12.1 46+10.1 0.050
Heart rate (bpm) 80.7£10.43 77.6+8.52 0.050

Values expressed as mean + standard deviation; SBP - systolic blood pressure; DBP -Diastolic blood pressure; Mean BP - mean blood pressure; * p<0.05.
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Biochemical variables at baseline and after four months of aerobic training

Time point
Biochemical variables
Initial Final P
PRA (ng/ml/hr) 0.8 (0.45-2.0) 1.45(0.8-2.15) 0.055
24-hour sodium (meq/24hr) 193.35+65.06 207.05+89.85 0.437

PRA - plasma renin activity. Values expressed as median and interquartile range for PRA. Values expressed as mean + standard deviation for 24-hour sodium; p<0.05.

Anthropometric measurements at baseline and at the end of the aerobic training protocol according to waist circumference: WC,

(reduction) and WC, (no reduction)

Groups
Anthropometric variables wc, p wc, P
Initial Final Initial Final
Body weight (kg) 73£71.7 75.27+12.29 0.005 80+12.2 80+12.7 0.776
BMI (kg/m?) 30£34 30.57+3.88 0.084 31439 31£39 0.671
HC (cm) 1086.7 107.248.53* 0.050 10810.0 109£10.5 0.368
WC (cm) 1057.2 100.6+10.23* <0.001 100101 102+11.3 0.173
Body fat (%) 36+6.4 30+4.7* <0.001 34488 30+6.4* 0.001

Values expressed as mean + standard deviation. BMI - body mass index; HC - hip circumference; WC - waist circumference; WHR - waist-to-hip ratio. *: p<0.05 ; Comparison

before and after the exercise training.

Blood pressure and heart rate at baseline and at the end of the aerobic protocol according to waist circumference: WC1 (reduction)

and WC2 (no reduction)
Groups
Variables wc, WwcC,
Initial Final P Initial Final P
SBP (mmHg) 135+18.4 123+13.5* 0.010 131+£14.5 133+10.3 0.660
DBP (mmHg) 824109 78+9.6 0.170 8148.2 8625.8* 0.030
Pulse pressure (mmHg) 54+13.9 46+13.0% 0.004 50+11.1 4748.2 0.440
Heart rate (bpm) 8174 777.0 0.188 80+12.33 77+9.7 0.991

Values expressed as mean + standard deviation. SBP - systolic blood pressure; DBP - diastolic blood pressure; Mean BP - mean blood pressure; *: p<0.05; Comparison

before and after the exercise training.

any of the parameters (Table 6). However, the two groups
differed (p < 0.05) regarding urine urea and 24-hour urinary
sodium excretion at baseline and regarding serum urea,
HDL-cholesterol, sodium and potassium at the end of the
exercise protocol. When both groups were compared, urea
levels (mg/dl) were higher (p < 0.05) in the WC, group both
at baseline and at protocol completion. The 24-hour urinary
sodium excretion (mEq/24hr) did not change after training in
both groups, but at baseline it was higher in the WC, group (p
< 0.05). HDL-cholesterol did not change with the protocol,
and it was higher in the WC, group after training. As for serum
sodium (mmol/l) and potassium (mmol/l), the WC, group
showed lower values at the end of the study (p < 0.05).

Plasma renin activity did not differ significantly between
both groups at any time point (Table 6).

Discussion

In this current study, the aerobic training protocol was
effective in lowering pulse pressure (PP) in overweight
hypertensive patients. Those who achieved a reduction in WC
also experienced a decrease in systolic BP and pulse pressure.
Among the other subjects, no effect was seen. Changes in BP
were not accompanied by changes in plasma renin activity.
Only pulse pressure decreased in the entire study population.

Obesity is associated with increased plasma volume and
cardiac output, accompanied by an inadequate increase in
peripheral vascular resistance due to both vasoconstrictive
stimuli and unsuppressed plasma renin activity**. In our study,
at baseline all subjects were overweight (BMI: 30.6 = 3.5
kg/m?). Because there is a positive correlation between BMI
and plasma renin activity'?, a greater activation of the RAAS
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Biochemical profile of the study groups at baseline and after four months of training according to waist circumference

Groups
B ,, ,,
Initial Final Initial Final

PRA (ng/ml/hr) 1,10 (0,65-2,2) 1,65 (1,1-4,5) 0,287 0,6 (0,4-1,35) 1,15 (0,65-1,75) 0,134
Glucose (mg/dl) 157+96,1 117+30,2 0,839 14457 4 109+37,8 0,890
Uric acid (mg/dI) 4,3+1,18 4,2+1,50 0,816 5+1,6 5,32+1,77 0,209
Creatinine (mg/dI) 0,8+0,16 0,7+0,21 0,186 0,8+0,2 0,7+0,20 0,658
Urea (mg/dl) 29+3,5 3274 0,195 36+7,1* 409,7* 0,199
24-hour sodium (meq/24hr) 158+56,7 174+953 0,589 217+460,9* 229+82,9 0,608
Total cholesterol (mg/dl) 220£32,7 231+58,0 0,698 193+43,9 191485 0,822
HDL-cholesterol (mg/dl) 56+16,0 61£17,7 0,199 45+13,2 44+11,0* 0,846
VLDL-cholesterol (mg/dl) 324191 30+19,0 0,576 29+11,5 27+10,3 0,591
LDL-cholesterol (mg/dl) 133+30,0 133146,2 0,977 120441 119+48,3 0,995
Triglycerides (mg/dl) 157+96,1 137458,0 0,311 14457 4 135+51,7 0,598
Sodium (mmolfl) 13948,0 1413,5 0,461 138+3,6 138+2,7* 0,866
Potassium (mmol/l) 4,3+0,53 4,740,32 0,159 4,3+0,73 4,3+0,45* 0,995
Calcium (mg/dl) 10,70,78 10+1,3 0,411 9,8+1,14 1046,0 0,536

*Statistical significant between groups (p < 0.05). Values expressed as mean + standard deviation. WC1 - group that experienced a decrease in waist circumference; WC2
- group that did not experience a decrease in waist circumference; PRA - plasma renin activity. Values expressed as median and interquartile range for PRA.

system was expected; however, only two patients had elevated
renin levels, while the remaining 18 had normal or low levels.
This predominantly low plasma renin activity at baseline was
accompanied by normal 24-hour urinary sodium excretion,
which was maintained after training.

Given that aging causes a decrease in renin levels',
plasma renin would be expected to be slightly increased in
our series, since the mean age of the study population was
56 = 7. Therefore, the effect of age may have attenuated the
effect of overweight, producing a group of patients who had
mostly low renin levels.

In this current study, mean WC for the overall study
population (102.3 + 9.21 cm) indicates high cardiovascular
risk?®. Renal compression by abdominal visceral fat may cause
excess renin release®. In our study, there was neither high
incidence of elevated plasma renin activity nor reduction in
WC with the training protocol. This suggests that abdominal
visceral fat did not decrease, which may explain why plasma
renin failed to decline. On the other hand, even in the
subgroup that experienced a decrease in WC, there was no
decline in plasma renin activity, which argues against the
above assumption.

A recent study showed that in hypertensive patients, the
reduction in abdominal fat was a significant predictor of
decreases in SBP*. The mean decrease in BP with aerobic
training is 7.4 mmHg for SBP and 5.8 mmHg for DBP*%3°.
In this current study, SBP and DBP decreased, respectively,
4 mmHg and 2 mmHg (p > 0.05), without reduction in
abdominal fat. The group that achieved a decrease in WC
also experienced a decrease in SBP after training (p =
0.01). Nevertheless, pulse pressure dropped by 6 mmHg,

which reached borderline statistical significance (p = 0.050)
even for the entire study population. It is noteworthy that,
in other studies, decreased abdominal fat was associated
with improved arterial compliance, unlike arterial stiffness
progression, which was associated with weight gain“. This
finding is consistent with the decrease in pulse pressure
observed in our study.

There are three possible mechanisms that may have
accounted for the rise in plasma renin activity. It may have
been a compensatory mechanism for BP decrease, since renin
elevation was higher in patients with greater decrease in blood
pressure (data not reported). On the other hand, it is known
that exercise training causes a decrease in blood volume',
which may activate the renin-angiotensin-aldosterone system
(RAAS). Finally, it is also known that angiotensin Il is lipolytic. As
exercise training decreased body fat percentage, the elevation
in plasma renin activity was the mechanism of lipolysis in our
overweight hypertensive patients.

A number of studies have pointed out that physical fitness
is associated with reduced activation of the RAAS. However,
some factors that may affect this response must be evaluated.
For this purpose, only studies involving hypertensive patients
will be considered.

In our study, the volunteers were instructed not to change
their diet. However, in another study in which body weight
and sodium intake were controlled, no significant changes
were found in plasma renin activity either'.

A 10-week aerobic training undertaken by 20 Japanese
(mean age 51) produced a significant BP-lowering effect
associated with blood volume depletion and sympathetic
nervous tone without activation of the renin-angiotensin-
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aldosterone system™. As the RAAS is the main physiological
regulator of volume, hypertensive patients who respond to
blood volume depletion may experience a decrease in blood
pressure, with the attendant activation of plasma renin levels,
perhaps due to greater arterial compliance.

In a group involving patients older than those in our
study (64 = 3 years), blood pressure fell significantly with
aerobic training, but not plasma renin or plasma and blood
volumes?. As stated already, PRA level declines with age''*,
and this may explain why it did not decrease. The 20-week
training was more likely to increase plasma renin levels in
subjects who had a decrease in mean BP greater than 13
mmHg. There was a negative correlation between baseline
plasma renin activity and the decrease in corresponding
blood pressure of each subject. Therefore, hypertensive
patients with lower levels of plasma renin activity responded
better to exercise training'. The results of this study are
consistent with ours, except for the degree of mean BP
decrease (mean decrease of 4 mmHg), thereby confirming
that hypertensive patients who undergo 20 weeks of aerobic
training do not have the BP reduction mediated by the
decline in plasma renin activity.

In the study by Matsusaki et al*", 30 hypertensive patients
were assigned to 10 weeks of exercise of either low or high
workload (low workload: 50% of VO, _ - maximum oxygen
consumption; high workload: 75% of VO, _ ). In the first
week, plasma renin activity was positively correlated with
SBP changes from week 1 to week 10 week both in the
low-workload group (r = 0.57, p < 0.05) and in the high-
workload group (r = 0.64, p < 0.05). Over the course of the
exercise program, plasma renin activity returned gradually to
its baseline levels, and BP was significantly lower at weeks 6
and 9. The low-workload group had significantly lower SBP
(9 mmHg), mean BP (6 mmHg) and DBP (6 mmHpg), but
changes in hemodynamic and humoral variables were not
significant. In the high-workload group, plasma renin activity
was transiently stimulated after the fourth week of exercise
(p < 0.05). A negative correlation was found in both groups
between plasma renin activity and the depressor effect.
This is because exercise is effective in volume-dependent
hypertension. The lesser BP-lowering effect in the high-
workload group, compared to the low-workload group, may
be attributed to the reflex stimulation of the sympathetic
nervous system (SNS) and RAAS and to increased stroke
volume?'.

Conversely, in a study involving only Japanese women with
hypertension who were divided into two exercise groups - 10
weeks, 50% of VO, max, 3 times a week -, there was a decrease
in DBP (6 mmHg) and mean BP (7 mmHg) (p < 0.05). Plasma
renin activity did not change in the exercised group, with a
variation of - 0.37 (ng/ml/hr). Blood volume did not decrease,
perhaps because of the short duration of the exercise protocol
(10 weeks) or due to other mechanisms, since longer periods
of training resulted in a decrease in blood volume?.

Tashiro et al??, in a study of 10 hypertensive Japanese,
found no change in plasma renin activity or blood pressure
with exercise?*.

In 17 sedentary Japanese with untreated hypertension, 12

weeks of aerobic exercise (5 times per week, 30 min, 52%
of VO,max.) lowered SBP from 151.6 + 7 to 144.3 + 6.9
mmHg and DPB from 96.2 = 4.7 to 92 = 5.2 mmHg (p <
0.05). Plasma renin activity was 0.29 =+ 0.12 at baseline and
0.24 = 0.18 ng/l/s after the exercise protocol®.In another
study of the same ethnic group, this time involving 27
Japanese patients with essential hypertension, an aerobic
exercise protocol (30 min of brisk walking at 52% of VO, max,
5 to 7 times per week during 12 weeks) lowered SBP and
DBP (p < 0.05). Plasma renin activity was 0.27 = 0.11 at
baseline and 0,23 + 0.10 ng/l/s after the exercise protocol
(p > 0.05). One of the mediators of this reduction may
have been the increased release of nitric oxide (NO)?, in
view of the improvement in lipid profile experienced by
these patients.

Ten weeks of endurance exercise significantly lowered
blood pressure, plasma renin activity, plasma catecholamine
and percentage of body fat in untreated young adults with
mild hypertension. The mean reduction in blood pressure
of 11.4 x 9.8 mmHg (p = 0.0001) was accompanied by
decreases of 1.82 ng/ml/hr in plasma renin activity (p =
0.0001) and 1.3% in percentage of body fat (p = 0.02).
Changes in SBP were significantly correlated with changes
in plasma renin activity (r = 0.38; p = 0.005). Changes
in BP were not correlated with changes in body weight,
electrolytes or body fat. All participants with elevated plasma
renin activity tended to have greater changes in SBP, which
were directly related to changes in plasma renin activity*.
In this study mean BMI was 27 kg/m?, compared to 30 kg/
m?in our study.

Even though hypertension was the underlying disease in all
the studies mentioned above, and regardless of the differences
between the variables studied and overweight status, plasma
renin activity remained unchanged at the end of their protocol,
which is consistent with our results. This study had the
following limitations: Serum inflammatory markers, insulin,
adiponectin, leptin, and norepinephrine were not measured,
nor were urine urea and creatinine, which could contribute to
elucidate the anti-hypertensive mechanisms of aerobic training
in overweight hypertensive patients. Also, anthropometric
measurements were not confirmed by bioimpedance analysis,
and arterial compliance was not clinically assessed. These
issues will be addressed in a further study. The lack of a control
group may be another limitation; however it is inherent to
the study design, since it was a pre- and post-interventional
study. A controlled study will be conducted later. Finally, all
patients were taking antihypertensive medications, which
were not discontinued for ethical reasons. This fact could have
influenced the study results; however, no patient changed
his medication or dosage throughout the protocol, which
circumvents this problem.

Conclusions

The 16-week aerobic training decreased total body fat, with
a tendency to decrease pulse pressure and heart rate, but not
body weight or waist circumference. In addition, plasma renin
activity levels did not decrease with training in hypertensive
patients, since they were found to be elevated in two patients.
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In overweight hypertensive patients on drug therapy, the

decrease in blood pressure seems to rely on other mechanisms
other than plasma renin activity, and is associated with a
decrease in body fat.
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