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This study aimed to examine how acute submaximal exercise affected
plasma renin and aldosterone levels in sedentary people. The study regis-
tered 7 healthy male sedentary subjects whose mean age was 23.00 ±
1.29 years and mean body weight was 74.00 ± 10.19 kg. Before starting
the trial, the subjects were put on an Astrand Bicycle Ergometer test to
identify Max VO2 and above the threshold heart rates. The subjects
with above the threshold heart rates were exercised on ergometric bicycles
for 0.5 h at 70 % of Max VO2. Blood samples were collected from the
subjects before beginning the experiment. Second round of blood
samples were collected immediately after the exercise ended. Third and
fourth rounds of blood samples were collected after 2 and 24 h of exercise,
respectively. Plasma renin and aldosterone levels were measured in the
collected samples (using RIA method). Renin and aldosterone levels
measured immediately after exercise were significantly higher than those
before exercise, as well as those 2 and 24 h after exercise (p < 0.05).
Renin and aldosterone levels 2 h after exercise did not differ from pre-
exercise levels. The lowest renin and aldosterone levels were found in
the measurements performed 24 h after exercise (p < 0.05). Results of
the study demonstrate that acute submaximal exercise brings about signi-
ficant changes in renin and aldosterone levels of sedentary people.
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INTRODUCTION

Renin-angiotensin-aldosterone (RAA) system, as well as hormones like ANP
(Atrial Natriuretic Peptide) and ADH (Antidiuretic Hormone), plays an important
role in the regulation of physiological responses to exercise, such as adaptation of
cardiovascular activity and fluid-electrolyte balance. Renin-angiotensin-aldosterone
system has a central part in the regulation and physiological maintenance of fluid-
electrolyte balance, blood volume and arterial blood pressure1-4. Long-term exercise
leads to loss of fluids and salt from the body and changes fluid-electrolyte balance.
This in turn increases hyperosmotic hypovolemia and circulating concentrations of fluid-
regulating hormones5. Physical activity activates β-adrenoreceptors on juxtaglomerular



cells, thereby increasing the renal sympathetic tonus, which in turn results in elevated
renin secretion. Increase in renal sympathetic tonus leads to vasoconstriction of the
afferent arteriole, which causes renal hypoperfusion and renin secretion1,4-6.

The role of aldosterone which is known as a sodium-retaining hormone that is
controlled by angiotensin II and that prevents loss of sodium due to perspiration
during long-term exercise was first emphasized by Costill et al.7. Buono and Yeager8

reported that renin and aldosterone levels increased during and after exercise and
were restored to pre-exercise levels within 6 to 12 h resting period, while sodium
and water excretion remained suppressed for up to 48 h. In a study carried out to
determine plasma concentrations that maintain the fluid-electrolyte balance in athletes,
Pastene et al.9 observed significant increases in plasma renin and aldosterone concen-
trations before and after submaximal exercise.

In the present study, it is aimed to examine how plasma renin and aldosterone
levels in sedentary people were affected by acute submaximal exercise.

EXPERIMENTAL

The study included 7 healthy sedentary males who were students in different
departments of Selcuk University and whose mean age was 23 ± 1.29 years and
mean body weight was 74 ± 10.19 kg.

Exercise protocol: The subjects were put to an Astrand Bicycle Ergometer test
before exercise to determine Max VO2 and above the threshold heart rate. When the
subjects had above the threshold heart rates, they were exercised on Monark 814-E
and 818 model ergometric bicycles for 0.5 h at 70 % of Max VO2. Blood samples
were collected from the subjects before they started exercise. Second round of
blood samples were collected immediately after the exercise test ended. Third and
fourth rounds of blood samples were collected 2 and 24 h after exercise, respec-
tively. Plasma renin and aldosterone levels were measured in the collected blood
samples.

Plasma renin and aldosterone measurements: Blood samples duly collected
from elbow vena were transferred into tubes containing ethylenediamine tetraacetic
acid (EDTA) and centrifuged at 3500 rpm for 15 min at 4 ºC to obtain plasma.
From the plasma samples plasma renin level was determined using Irma make
DSL-25100 Active Renin Irma kit and aldosterone level was determined using Irma
make DSL-8600 Active Aldosterone kit by radioimmunoassay method in the Gamma
Counter located in the Central Biochemistry Laboratory of Selcuk University Meram
Medical School.

Statistical analyses: SPSS package software was utilized in the statistical analyses
of the data obtained. Arithmetic means of the measured parameters were calculated.
"Paired t" test was employed in identifying the differences between measurement
times.
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RESULTS AND DISCUSSION

In the study, the highest renin levels were obtained immediately after exercise
(p < 0.05). Renin levels measured 2 h after exercise were not different than pre-
exercise levels and levels measured 24 h after exercise. Renin levels found 24 h
after exercise were significantly lower than pre-exercise levels (p < 0.05), though
not different than the levels 2 h after exercise (Table-1 and Fig. 1).

The highest aldosterone levels in the study were obtained immediately after
exercise (p < 0.05). Aldosterone levels after 2 h of exercise were not different than
pre-exercise levels, but significantly higher than those measured 24 h after exercise
(p < 0.05). Aldosterone levels found 24 h after exercise were significantly lower
than both pre-exercise levels and levels measured 2 h after exercise (Table-1 and
Fig. 1) (p < 0.05).

TABLE-1 
PLASMA RENIN AND ALDOSTERONE LEVELS OF SUBJECTS (n = 7) 

Parameters Before exercise 
Immediate after 

exercise 
2 h after  
exercise 

24 h after 
exercise 

Renin (pg/mL) 012.12 ± 1.68 b 034.19 ± 5.97 a 011.94 ± 1.89 bc 010.28 ± 0.82 c 

Aldosterone (pg/mL) 146.53 ± 14.66 b 217.82 ± 17.26 a 145.21 ± 19.89 b 129.94 ± 5.38 c 

abc = Different letters in same line are significant for parameters (p < 0.05). 
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Fig. 1. Means of renin and aldosterone levels (pg/mL). BE = Before exercise,
AE = Immediately after exercise, A2hE = 2 h after exercise, A24hE =
24 h after exercise

In the study significant increases were observed in plasma renin levels imme-
diately after exercise. The fact that Convertino et al.10, Kosunen et al.11 and Kotchen
et al.12 all reported significant increases in plasma renin levels with submaximal
and maximal exercise (70-100 % Max VO2) in studies investigating effects of exercise
on sedentary subjects lends support to the increased renin levels obtained after
exercise in present study. The increased renin levels found just after exercise in
present study may have resulted from fluid-electrolyte loss that occurred due to
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exercise in present subjects. Likewise, several researchers observed significant
elevations in plasma renin activities immediately after exercise and argued that this
significant increase in plasma renin activities resulted from fluid-electrolyte loss
caused by exercise13-16. The significant decline obtained in renin levels 2 h following
exercise in present study may be explained by post-exercise resting and replace-
ment of lost fluid-electrolyte amount by water intake. Decreased renin activities
obtained 2 h after exercise in present study were reported by several other researchers
as well4,17-20. The fact that plasma renin levels measured 24 h after exercise were
found significantly lower than pre-exercise levels may be attributed to restoration
of fluid-electrolyte balance to its pre-exercise state and the resulting decrease of
renin level under normal limits, as reported by Staessen et al.21.

The significant increase in aldosterone levels immediately after the exercise
test, relative to pre-exercise levels in present study may be explained by an increase
in plasma aldosterone level parallel to the exercise-associated increase in plasma
renin level. Likewise, it was emphasized in several studies that plasma aldosterone
levels increased with exercise in trained people15,16,20-22. The increase found in aldos-
terone levels following exercise may be explained by the adaptation mechanism
that arises in response to metabolic changes caused by exercise22-26. Similarly restor-
ation of aldosterone levels measured 2 h after exercise to pre-exercise levels is
parallel to the results of studies on this topic19,21,27,28. Decreased aldosterone levels
found in the measurements 24 h after exercise in present study can be seen as a
result of the restoration of fluid-electrolyte balance in extracelular fluid, as well as
the restoration of osmotic pressure, as reported by researchers working on this
topic16,18,20.

Conclusion

It can be said that acute submaximal exercise used in this study has significant
effects on plasma renin and aldosterone levels of sedentary people.
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