
Objectives: To investigate the effects of captopril profile were measured before and at the end of trial.  
vs amlodipine on blood pressure, BMI, serum Results: After 8 weeks of treatment with captopril 
glucose concentration and lipid profile in or amlodipine the measured parameters are 
overweight and obese hypertensive patients. significantly reduced but comparison of each 
Methodology: This study was conducted on two group revealed no significant differences except 
groups of overweight and obese newly diagnosed for Fasting Glucose, where a higher reduction was 
stage 1 hypertensive patients; captopril group seen with captopril.

: Both captopril and amlodipine were included 42 patients who were kept on captopril Conclusion
effective in the treatment of hypertension in monotherapy and amlodipine group included 41 
overweight and obese patients. In addition, both patients who were kept on amlodipine 
drugs had beneficial effects on body weight, monotherapy. Another 40 apparently healthy 
serum glucose concentration and lipid profile. normotensive individuals were used as a control 
(Rawal Med J 2013;38:104-108 ).group.  The patients were placed on captopril or 

: Overweight, obesity, hypertension, amlodipine for 8 weeks. Systolic and diastolic BP, Key words
captopril, amlodipine.body weight, BMI, fasting serum glucose and lipid 

INTRODUCTION with the metabolic syndrome, but if BP exceeds 
Excess weight gain is a major cause of increased 140/90 mmHg, pharmacological therapy is 

8blood pressure in most patients with essential indicated.
hypertension and greatly increases the risk for renal Drugs used for the treatment of hypertension should 

1diseases.  The relationship between obesity and have no harmful effects on the metabolic processes 
hypertension is not straight forward, and most likely of the body e.g. diuretics and B-blockers have 
represents the interaction of demographic, genetic, unfavorable effects on lipid and glucose metabolism 
hormonal, renal and hemodynamic factors in the leading to increased levels of glucose and lipids in 

2 9,10 11overweight and obese patients.  the blood.  Zhang et al.  reported that the use of a 
In addition to increasing blood pressure, overweight combination of nitrendipine and atenolol in 

2and obesity affect the metabolism of glucose and hypertensive patient having BMI > 25 Kg/M  may 
lipids. Njelekela et al. reported that, compared to significantly increase body weight and fasting blood 
lean subject, obese men and women had glucose in this group of overweight and obese 

11 significantly higher mean triglyceride, total patients. The aim of this study was to investigate 
3 4cholesterol and LDL-cholesterol.  Stevens et al.  the effects of captopril vs amlodipine on blood 

showed that around 90% of individuals who pressure, BMI, serum glucose concentration and 
develop type 2 diabetes have BMI higher than 23.0 lipid profile in overweight and obese hypertensive 

2
kg/m . Treatment of hypertension in overweight and patients.
obese patients can be done by non pharmacological 
and pharmacological means. Non pharmacological METHODOLOGY

5 This open, controlled comparative clinical trial treatment involves weight loss.  Weight reduction 
6,7 study was conducted over a period of 9 months from helps pharmacological treatment.  Consequently, 

September, 2009 to   June, 2010 at Al-Salam lifestyle modification is the cornerstone of 
Teaching Hospital, Mosul city, Iraq. The protocol management in all patients with prehypertension or 
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Table 1. Baseline demographics in captopril group was approved by the regional research committees 
(Mean±SD).at the College of Medicine and Mosul Health 

administration. Inclusion criteria included 
2overweight and obese (BMI > 25 kg/m ), newly 

diagnosed stage 1 hypertensive patients. Exclusion 
c r i t e r i a  i n c l u d e d  p a t i e n t s  a l r e a d y  o n  
antihypertensive therapy or any drug that affect BP, 
patients with a history of hepatic, cardiac or renal 
diseases, patients having hypersensitivity to ACEIs 
or CCBs, patients with stage 2 hypertension and 
pregnant or lactating women.
A total of 83 patients were enrolled in this study and 
were divided into 2 groups; the first group included 

Three groups were also gender matched having 19, 42 patients on captopril monotherapy and the 
22, and 20 males and 22, 20, and 20 females for second group included 41 patients on amlodipine 
amlodipine, captopril and control groups, monotherapy.  Forty  apparent ly  heal thy 

2 respectively, which are statistically not significant normotensive individual with BMI<25 kg /m  were 
(P=0.86).included as a control group. Captoril was given in a 

dose of 25 to 50 mg twice to thrice daily and Table 2. Baseline demographics in amlodipine group 
amlodipine was given in a dose of 5 to 10 mg/day for (Mean±SD).
8 weeks in both groups. Data were collected from 
each individual before and at the end of the trial 
including systolic and diastolic BP, body weight, 
BMI, fasting serum glucose and lipid profile. 
Analysis of variance (ANOVA) was used to 
determine variation of age among the 3 groups. 
Paired t-test was used to compare data before and 
after drug therapy. Unpaired t-test was used for the 
comparisons between data of the control with the 
baseline data of both groups, and the percentage 
variations between amlodipine and captopril 
groups. Results considered significant at p? 0.05.  

Table 3. Parameters of captopril group at baseline and 
after 8 weeks (Mean±SD).RESULTS

There were no statistically significant differences 
between the studied groups regarding age and 
gender. There were highly significant differences 
between the parameters of captopril or amlodipine 
groups at baseline in comparison to control group 
(Tables 1 and 2). The measured parameters were 
significantly reduced after 8 weeks of therapy 
(Tables 3 and 4). Three groups were age matched 
having mean age of 50.00±8.1 years, 49.31±8.9 
years and 49.98±8.8 years for amlodipine, captopril 
and control groups, respectively, which are 
statistically not significant (P=0.56).
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both systolic and diastolic BP. In addition, a The number of patients achieved normal systolic BP 
considerable number of patients had achieved goal after therapy with captopril or amlodipine were 31 
BP of less than 140/ 90 mmHg indicating that both (74%) for captopril and 25 (61%) for amlodipine 
drugs are effective in treating overweight and obese (P=0.21). For diastolic BP, the number of patients 
hypertensive patients.  achieved normal diastolic BP after therapy with 
Earlier studies described some pathophysiological captopril or amlodipine were 35 (83%) and 34 
abnormalities associated with hypertension in obese (83%) respectively, (P=0.96).
patients, such as renin dependency,13 sodium 

Table 4. Parameters of amlodipine group at baseline and retention, a characteristic of salt sensitivity, 
after 8 weeks. increased extracellular fluid volume, elevated 

cardiopulmonary volume and increased cardiac 
output.14 Both cardiac output and total peripheral 
resistance are elevated in obesity and both impose a 
load on the left ventricle, resulting in both a volume 
and a pressure overload left ventricular 
hypertrophy.15
The primary mechanism of action of captopril is 
selective control of BP through blockade of the 
RAAS,16 and may, through dilating the efferent 
glomerular arterioles, restore the ability of the 
kidney to excrete salt and water as well as control 
glomerular hyperfiltration.17 Amlodipine reduced 
BP By reducing peripheral vascular resistance by 

Comparison of the percent variation of the studied antagonizing the effect of calcium on the smooth 
parameters of captopril group and those of muscles of the peripheral blood vessels. In addition, 
amlodipine group revealed no significant differences amlodipine like nifedipine, can cause natriuresis 
except for fasting glucose, where a higher reduction and diuresis resulting in a long lasting loss of 
was obtained with captopril (Table 5). sodium and water18 and like captopril, the fall in 

vascular resistance is associated with reduced left Table 5. Comparison of parameters on captopril and 
amlodipine (Mean±SD). ventricular mass and preserved cardiac and renal 

function.15
In addition to the risk of hypertension, obesity 
further enhances cardiovascular risk by increasing 
LDL-Cholesterol levels, reducing HDL-cholesterol 
levels, diminishing glucose tolerance and 
predisposing to the development of left ventricular 
hypertrophy.19,20 In addition to lowering BP, 
antihypertensive drugs used in obese hypertensive 
patients should have at least no deleterious effects 
on the above mentioned abnormalities which 
accompanied obesity.
In the present study, both captopril and amlodipine 
caused a significant reduction of the BMI. Ersoy et 
al demonstrated that amlodipine therapy in a 

DISCUSSION number of obese hypertensive type 2 diabetic 
Therapy with captopril or amlodipine for a period of patients for 12 weeks resulted in a non significant 
8 weeks demonstrated a significant reduction of reduction of BMI of the patients from 31±1.1 to 
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Impact of obesity epidemic on hypertension and renal 30.5±1.0.21 ACE deficiency leads to reduction in 
disease. Curr Hypertens Rep 2003;5:386-92.body fat accumulation in mice and suggests that 

2. Mikhail N, Tuck ML. Epidemiological and clinical 
drugs that affect the RAS such as ACEIs might spark aspects of obesity related hypertension. J Clin Hypertens 
weight loss.22 In addition, Cooper et al.23 showed 2000;2:41-5.
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Kuga S, et al. Obesity and lipid profiles in middle aged levels were significantly higher in obese 
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2002;79:58-64.reduce the levels of RAAS components and may 

4. Stevens J, Couper D, Pankow J, Folsom AR, Duncan 
reduce the body weight and hypertension of obese BB, Nieto FJ, et al. Sensitivity and specificity of 
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In the present study both captopril and amlodipine biracial cohort. Obes Res 2001;9:696-705.

5. Davy KP, Hall JE. Obesity and hypertension: two had beneficial effects on serum glucose of the 
epidemics or one. Am J Physiol Regul Integr Comp patients. This may be due to the fact that calcium 
Physiol 2004;286:R803-R813.channel blockers cause vasodilatation and improve 

6. Has lam DW,  James  WP.  Obes i ty.  Lance t  
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weight reduction sufficient. Drugs 2004;64:795-803.insulin resistance in obesity.21 Captopril  improved 

8. The seventh report of the joint national committee on glycemic control and improving insulin sensitivity 
Prevention, Detection, Evaluation, and treatment of high 

by enhancing blood flow to skeletal muscle and blood pressure. (JNC-7). National Heart, Lung and 
other tissues25 or by inhibition of adrenergic Blood Institute. NIH Publication, 2003; No.03-5233:25-
activity which impairs insulin secretion and glucose 32.

9. Houston MC. The effects of antihypertensive drugs on uptake.26 Both captopril and amlodipine had 
glucose intolerance in hypertensive of non diabetics and beneficial effects on serum lipid profile of the 
diabetics. Am Heart J 1988;115:640-56.patients. This is in line with other previous studies 

10.  Lithell HO. Effects of antihypertensive drugs on insulin, 
that also reported beneficial effects of captopril or glucose and lipid metabolism. Diabetes Care 
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