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Abstract: Inhibition of renin activity has long been considered to be the logical step to interrupt the renin angiotensin 

aldosterone system which becomes the cornerstone to retard the progression of Chronic Kidney Disease. Currently, little is 

known about the impact of aerobic exercise on the plasma renin in chronic kidney disease patients. Aim of this study was to 

investigate the influence of aerobic exercise on plasma renin in the chronic kidney disease patients with secondary 

hypertension. Forty chronic kidney disease patients aged 40-55 years were randomly assigned to study group and control 

group. Study group performed moderate intensity aerobic exercise on an electronic treadmill for 30 minutes, 3 times per week, 

for 8 weeks. Control group received their medication only and no changes in their life style during the same trail period. The 

mean values for patients in groups A and B after the study were as following: For Plasma renin level (0.82 ± 0.214) and (2.09 ± 

0.468) respectively, for systolic blood pressure (152.1 ± 4.86) and (155.8 ± 5.16) mmHg respectively, for diastolic blood 

pressure (95 ± 3.81) and (102.6 ± 6.93) mmHg respectively and for 6-minute walk test speed (1.83 ± 0.07) and (1.68 ± 0.06) 

m/s respectively. There were significant differences between two groups in their Plasma renin level and blood pressure 

(systolic and diastolic) and 6-minute walk test speed after the study. It was concluded that moderate aerobic exercise resulted 

in improved kidney functions with chronic kidney disease in pre-dialysis patients as reducing plasma renin and improving the 

blood pressure with non-significant negative weak correlation between Plasma renin level and blood pressure and a significant 

moderate negative correlation between exercise improvement and plasma renin. 
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1. Introduction 

Chronic kidney disease is a progressive loss in renal 

function in months or years [1]. It recognized as a common 

condition associated with an increased risk of cardiovascular 

disease and chronic kidney failure [2]. Most of the cases of 

chronic kidney disease are slowly progressive to end stage 

renal failure, and hypertension is believed to be a major role 

in the pathogenesis [3]. Roughly 80% of the cases die, 

primarily of cardio vascular disease, before reaching the 

dialysis. Of those reached the dialysis, 45% would die of a 

cardiovascular cause [4]. 

Chronic kidney disease is the most common cause of 

secondary hypertension and mostly increased with the 

severity of chronic kidney disease [5]. Based on a national 

survey of representative sample of non-institutionalized 

adults in the United State of America, it is estimated that 

hypertension occurs in 23.3% of individuals without chronic 

kidney disease, and 35.8% of stage 1, 48.1% of stage 2, 

59.9% of stage 3, and 84.1% of stage 4-5 chronic kidney 

disease patients [6]. Evidence from many clinical trials has 

showed the benefit of blood pressure control [7]. 

There is no specific treatment unequivocally shown to 

slow the worsening of chronic kidney disease [8] and the 
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high costs of chronic kidney disease management has 

strongly stimulated the clinical applications of the nephro-

protection concept, aimed at the early detection and 

subsequent prevention of progression of chronic kidney 

disease mainly through life style adjustment [9]. Moreover 

chronic kidney disease is associated with cachexia as a result 

of impaired protein synthesis and increased protein 

degradation especially affecting skeletal muscle will lead to 

gradual increase in muscle wasting [10]. 

Sodium and renin are the main factors in blood pressure 

control [11]. Renin is the key enzyme of the renin 

angiotensin aldosterone system [12]. Renin angiotensin 

aldosterone system amplifies sodium retention in the cortical 

collecting duct to restore extra cellular fluid volume and 

blood pressure towards normal [13]. In patients with 

hypertension plasma renin activity is inappropriately high for 

the level of Na+ intake [11]. 

In non-diabetic kidney diseases, the information for the 

benefits of renin angiotensin aldosterone system inhibition on 

progression of chronic kidney disease is strongest in the 

patients with proteinuria 41000 mg/day according to a recent 

meta-analysis. The African American study of kidney disease 

and hypertension trial confirmed this in African Americans 

patients with hypertensive nephropathy [14]. Also reduced 

body fat mass may reduce plasma renin activity suggesting a 

finding with therapeutic implications [15]. Further, an inverse 

relationship between plasma renin activity and levels of 

physical activity has been demonstrated in healthy mildly 

hypertensive individuals and plasma renin activity and levels 

of physical fitness [16]. 

Moderate aerobic exercise training of both localized 

muscle groups and whole body exercise is associated with 

improvement in risk factors and disease [17]. Exercise 

significantly improves the arterial stiffness as result from 

improved endothelial function [11]. A recent study noted a 

significant improvement in estimated glomerular filtration 

rate following 12 weeks of center-based aerobic training in 

overweight male patients with chronic kidney disease [18]. 

Further, Aerobic exercise in non-dialysis subjects improved 

symptoms scores, sickness impact profiles and health related 

quality of life [19]. 

Exercise training is effective in combating muscle atrophy 

associated with chronic kidney disease through up regulation 

of protein synthesis, increasing muscle mitochondrial 

content, and reducing muscle catabolism [20]. The most 

serious risk of exercise in the chronic kidney disease 

population are those of cardiac origin, ranging from 

dysrhythmia to ischemia to sudden death [21] as such, a 

blood pressure measure of ≥185/110 is a contraindication for 

undertaking exercise [22]. 

Plasma renin activity can be affected by a number of 

lifestyle factors, among which are acute and chronic physical 

exercises [23]. Aerobic exercise helps control blood pressure 

by acting on mechanisms of blood pressure regulation, such 

as plasma renin activity [24]. Therefore the purpose of this 

study was to investigate the influence of treadmill exercise 

on plasma renin in hypertensive kidney disease patients. 

2. Research Design and Methods 

Subjects characteristics and general experimental design 

2.1. Study Subjects 

Forty chronic kidney disease patients with secondary 

hypertension (14 women and 26 men) participated in the 

study their age ranged (40-55 years). All patients were 

hypertensive stage 2 as blood pressure systolic was < 185 

mmHg and diastolic was < 109 mmHg and estimated 

glomerular filtration rate was (30-89) and free from 

respiratory, liver, metabolic and neurological disorders as 

chronic inflammatory orthopedic diseases, rheumatoid or 

chronic cardiac problems as heart failure and ischemic heart 

disease. 

2.2. Evaluated Parameters 

Plasma renin investigations and blood pressure 

measurement was carried at the beginning and at the end of 

the study as well as 6-minute walk test was used to follow up 

the functional capacity of the patients [25]. All measurements 

were recorded before the study for each subject in both 

groups and were repeated in the same manner at the end of 

the study period (8 weeks). 

Ratings of perceived exertion are generally believed to be 

valid and reliable markers of physiological intensity during 

exercise [26] and are recommended to monitor exercise 

intensity [27]. Participants were randomly divided into two 

groups, Study group: treadmill exercise training and control 

group received medication only. The study procedures were 

carried out at Outpatient Clinic of the Faculty of Elsahel 

teaching hospital. All subjects were free to withdraw from the 

study at any time. All participants provided their informed 

consent after receiving a detailed explanation of the study. 

The data of all the forty participants were available for 

analysis. The detailed exercise protocol was as follows. 

2.3. Exercise Protocol 

For the entire session all patients had to adhere to identical 

exercise protocol. After an initial 5 minutes worming up 

phase performed on the treadmill at low load. The speed was 

increased until the patient reached moderate intensity (11-14 

on Borg scale) then the subject walked at the obtained level 

of speed for 30 minutes and ended with 5 minutes cooling 

down as worming up [28]. 

2.4. Statistical Analysis 

The collected data were statistically analyzed using paired 

t- test. The data were represented as: mean, standard 

deviation. Spearman correlation coefficient (r
2
) was used to 

find out the relationship between variables. 

3. Results 

Forty hypertensive chronic kidney disease patients were 

assigned randomly into two groups. 
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Study group: 20 patients performed aerobic exercise for 8 

weeks, 3 times a week plus medical treatment. As shown in 

table 1 their mean age, height, weight and body mass index 

were (49.8±3.9) years, (170.4±8.14) cm, (97.2±8.9) kg and 

(32.47±1.18) kg/m
2 
respectively. 

Control group: 20 patients received medical treatment 

only. As shown in table 1 and their mean age, height, weight 

and body mass index were (49.1±4.1) years, (167.1±8.31) 

cm, (92.3±8.5) kg., and (32.63±1.21) kg/m
2 
respectively. 

As shown in table 1: There was non-significant difference 

between two groups in their age, height, weight, and body 

mass index. 

As shown in table 2 there were no significant differences 

between two groups in their Plasma renin level and blood 

pressure (systolic and diastolic) and 6-minute walk test speed 

before the study. However, there were significant differences 

between two groups in their Plasma renin level and blood 

pressure (systolic and diastolic) and 6-minute walk test speed 

after the study as shown in table 3. In table 4 there was non-

significant positive weak correlation between Plasma renin 

level and systolic blood pressure for study group and there 

was non-significant negative weak correlation between 

Plasma renin level and diastolic blood pressure. Moreover 

there was a significant moderate positive correlation between 

6-minute walk test speed and systolic and diastolic blood 

pressure for study group after the study. 

Table 1. General characteristics of patients in both groups. 

General characteristics Age (yrs) Height (cm) Weight BMI 

Study group 
Mean 49.8 170.4 97.2 32.47 

±SD 3.9 8.14 8.9 1.18 

Control group 
Mean 49.1 167.1 92.3 32.63 

±SD 4.1 8.31 8.5 1.21 

Comparison 
t-value 0.551 1.287 1.766 -0.422 

P-value 0.585 0.206 0.085 0.676 

BMI, body mass index; Level of significance at P<0.05 

Table 2. Pre study mean values of measured parameters for both groups. 

Items Plasma renin level 
Blood pressure 6-minute walk 

Systolic Diastolic test 

Study group Mean 2.43 156.2 101.1 1.69 

 ±SD 0.37 3.67 4.78 0.013 

Control group 
Mean 2.38 154.5 100.5 1.70 

±SD 0.37 5.89 7.3 0.024 

Comparison 
t-value 0.421 0.307 1.004 1.638 

p-value 0.676 0.761 0.328 1.109 

SD: standard deviation, P: probability 

Table 3. Post study mean values of measured parameters for both groups. 

Items Plasma renin level 
Blood pressure 6-minute walk 

Systolic Diastolic test 

Study group 
Mean 0.82 152.1 95 1.83 

±SD 0.214 4.86 3.81 0.036 

% of improvement 196% 2.62% 6.03% 8.28% 

Control group 
Mean 2.09 155.8 102.6 1.68 

±SD 0.468 5.16 6.93 0.025 

% of improvement 12.18% - 0.84% - 2.08% - 1.19% 

Comparison 
t-value - 11.017 - 2.33 - 4.27 15.305 

P-value 0.000 0.025 0.000 0.000 

SD: standard deviation, P: probability 

Table 4. Correlation between blood pressure, 6-MWT speed and plasma renin for study group. 

Items Plasma renin level 
6-minute walk 

test 

Systolic blood pressure 
r2 0.008 0.528 

p-value 0.973 0.016 

Diastolic blood pressure 
r2 - 0.361 0.425 

p-value 0.118 0.061 

r2: Spearman correlation coefficient, P: probability 
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4. Discussion 

This study investigated the effect of moderate aerobic 

exercise on plasma renin in chronic kidney disease with 

secondary hypertension stage (2, 3). The aerobic exercise 

was performed using a motorized treadmill. 

Forty chronic kidney disease patients with secondary 

hypertension (14 women and 26 men) participated in the 

study their age range (40-55 years). All patients were 

hypertensive (stage 2) and estimating glomerular filtration 

rate was (30-89) and free from respiratory, liver, metabolic 

and neurological disorders as chronic inflammatory 

orthopedic diseases, rheumatoid or chronic cardiac problems 

as heart failure and ischemic heart disease. 

The study included two groups of subjects, Study group 

with twenty patients with chronic kidney disease stages 2 and 

3 on medical treatment were performed moderate intensity 

aerobic exercise on an electronic treadmill for 30 minutes, 3 

times per week, for 8 weeks. Control group with twenty 

patients with chronic kidney disease with secondary 

hypertension received their medication only with no changes 

in their life style during the same trail period. 

All the participants didn't receive any physical therapy 

program before participated in the study and received a 

through explanation of the procedures and duration before 

starting the study. 

Inactivity is associated with the development of major 

chronic kidney disease precursors including albuminuria, 

reduced glomerular filtration rate and diabetes [29]. The 

benefits of exercise training of the current study were 

generalized on many aspects firstly after adherence of 

patients to the current study they have been encouraged and 

motivated to participate in regular exercise program as they 

physically touched the benefits of exercises in the form of 

overall improvement in the performance of ordinary 

activities of daily living which may be affected from the 

disease. This functional improvement occurred through 

increasing circulatory capacity and aerobic fitness that assist 

patients to maintain normal activities. Secondly the 

psychological status of the subject has been improved 

resulting in more activities. Finally in sequence from all of 

the above the quality of life and well-being of patient have 

been enhanced in great aspect. Increasing physical activity is 

therefore an essential aspect of disease prevention and 

management in chronic kidney disease patients at least 3 

days a week for 30 minutes [30]. 

Most nephrologists' belief that the chronic kidney disease 

patients are not able to perform exercise because it is 

impossible for them to increase their aerobic capacity and the 

strong catabolic force of uremia prevent exercise induced 

effects on muscle endurance or strength [31]. Recent 

researches showed that exercise capacity modify peak VO2, 

potential of exercise as an intervention to improve survival is 

suggested because patients with elevated plasma renin levels 

(>1.7 ng/ml/hr) had a tendency to decrease their Blood 

Pressure somewhat less than those with normal plasma renin 

levels (11 vs. 17 mm Hg systolic, 10 vs. 13 mmHg diastolic, 

respectively) [32]. In this way, exercise should be an 

essential part of the management plan for chronic kidney 

disease patients [33]. Moreover long-term exercise training 

improves physical impairment, arterial stiffness and health-

related quality of life in pre-dialysis chronic kidney disease 

patients [34]. 

A study by Kiyonaga A, et al have reported that persons 

with elevated plasma renin levels decreased their blood 

pressure with exercise training, whereas those with normal 

renin levels did not change their blood pressure [35]. The 

current study came in agreement with Jennings GA, et al they 

suggested that reduction in plasma renin activity probably 

contributed to the falls in total peripheral resistance and 

blood pressure during increased activity [36]. One of the 

recent studies that support these results was applied by Waib 

PH, et al. They found that decreased activity of the 

autonomic nervous system lower plasma renin activity and 

reduction in insulin resistance are suggested mechanisms that 

underlie training-induced reductions in blood pressure. 

Changes in plasma aldosterone and cortisol could also be 

involved in blood pressure regulation during aerobic training. 

Neuro-hormonal and vascular adaptations are also potential 

mechanisms that could explain blood pressure lowering 

effect of endurance training in hypertension [37]. The results 

of the current study were confirmed by Aoike DT et al. The 

decrease in blood pressure due to mild/moderate aerobic 

exercise has been well established both in normotensive and 

hypertensive individuals as well as in chronic kidney disease 

patients. Aerobic training lowers blood pressure by reducing 

peripheral vascular resistance due to the improvement of 

endothelium-mediated vasodilatation, attenuation of 

increased sympathetic nervous system activity and vascular 

remodeling [38]. On the other hand, The results of current 

study not went will with Headley S et al. Exercise had no 

effect upon either resting or ambulatory blood pressure in 

chronic kidney disease patients because blood pressure of the 

patients was already very well controlled by antihypertensive 

medications [39]. 

All these findings indicated that moderate aerobic exercise 

using a motorized treadmill improved blood pressure and 

reduced plasma renin in chronic kidney disease patients with 

secondary hypertension which further supporting that 

moderate aerobic exercise can be recommended in plane of 

treatment. In addition, study participants demonstrated a high 

level of compliance with exercise program proposed suggest 

that a high level of adherence in a chosen aerobic exercise 

activity. 

The correlation of increased mortality with low physical 

activity, low muscle mass and reduced physical 

functioning provides a clear rationale for exercise in 

chronic kidney disease patients. It should be emphasized 

that most frail and in capacitated patients are probably 

those most in need of physical rehabilitation as a part of 

their clinical care. 
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5. Conclusion 

Chronic kidney disease is associated with considerable 

decline in kidney function that has profound effects on 

patient's effective functioning in everyday life. Physical 

exercise might be effective in improving kidney functions. 

Moderate aerobic exercise resulted in improved kidney 

functions with chronic kidney disease in pre-dialysis patients 

as reducing plasma renin and improving the blood pressure 

with non-significant negative weak correlation between 

Plasma renin level and blood pressure and a significant 

moderate positive correlation between exercise improvement 

and systolic and diastolic blood pressure. 
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