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SUMMARY 

A study was conducted to evaluate the combined effect of Amlodipine and Simvastatin on the lipid levels 
of hype1tensive obese patients . Amlodipine be longs to the dihydropyridine subc lass of calcium antagonist 
whereas Simvastatin is a competitive inhibitor of HMG-CoA (3 Hydroxy 3Methyl Glutary l Coenzyme A) 
reductase. Three group of patients of both gender comprises 40 in each were included. Group A 
(hypertensive obese patients) was g iven amlodipin e, group B (obese patie nts) was g iven simvastatin and 
group C (hypertensive obese patients) \Vas given combination of amlodipinc and s imvastatin . Blood 
pressure was checked and tests for serum Cholestero l, scrum Triglycerides and serum Lipoproliens (HDL, 
LDL) was carried out by Standard kit methods (Merck). The patients were evaluated three times i.e. before 
giving the medic ines 0 week, at 6111 and 12111 week. The patients were adv ised to take fat free diet and a 
morning walk. Mean blood pressure of both ma le and fem ale patients was s ignificantly reduced. It \Vas 
observed that combined therapy of Amlodipi ne and Simvastati n, s ignificantly decreased the level of serum 
cholesterol, trig lycerides and LDL-Cho lesterol and s ignificantly inc reased the leve l of HD L-C holestero l in 
both sexes, but they did not show any s ignificant synergistic effect as compared to the levels of these 
parameters in group A (amlodipine) as well as in group B (simvastatin). A s ignificant weight reduction is 
observed in male patients whi ch may be due to low calo rie diet and physical exerc ise. It is therefore 
concluded that synergism w ith Amlod ipine and Simvastatin is not significant as the major action of 
Amlodipine is on blood pressure and the major effects of Simvastatin is on lipid profile and also reduced 
the body weight, if patients used calorie restricted d iet w ith some morning walk. 
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INTRODUCTION 

Hypertension is the most common 
cardiovascular disease . Sustained arterial 

hypertens ion damages blood vessel s in kidney, 
heart, and brain and leads to an increased incid ence 
of renal failu re, coronary disease, cardiac failure and 
stroke 1

• 

In more than 95 % of cases a specific 
underlying cause of hypertension cannot be found. 
Such patients are said to have essential 
hypertens ion. Effective pharmaco logic lowering of 
blood pressure has been sbown to prevent damage to 
blood vessels and to substanti ally reduce morbid ity 
and mortality rates2

. 

Am lodipine be longs to the dihydropyridine 
subclass of calc ium antagonist . It is a potent 
peripheral and coronary vosodilato r with selectiv ity 
for vascular smooth muscle and minimal effect on 
myocardial contractility or cardiac conduction3

. 

Calcium C hanne l Blockers drugs such as 
Am lod ipine inhib its the Ca2

+ component o f ion ic 
currents carried in the cardiac action potential. 
Because of this activity these drugs are a lso referred 
to as slow channe l blockers, calcium channel 
antagonist and calc ium entry blocke rs4

• 

Amlodipine is effective and well tolerated in 
patients w ith mild or moderate hypertension as a 
s ingle agent therapy5, or in combination with other 
drugs6

. It produces both peripheral arterial 
vasodilatation and coronary dilatation. However 
there is less refl ex tachycardia with Amlodi pine 
poss ibly because the long half- life produces 
minimal peaks and troughs 111 plasma 
concentration 7 • 

Amlodipi ne reduces the mean tri glycerides 
and very low-dens ity lipoproteins levels in 
hypertensive patients w ith high baseline va lues of 
lipid profile while the changes in lipids and 
lipoproteins were not significant after Amlodipine 
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treatment with medium baseline values of lipid 
profile8

• It prov ided an additional benefit w ith 
decreased low-density lipoprotein cholesterol level". 

Simvastatin is a competitive inhi bitor of 
HMG-CoA (3Hydroxy 3Methyl G lutaryl Coenzyme 
A) reductase. HMG-CoA reductase mediates the 
first commited step in sterol biosynthes is. 
Simvastatin is structural a nalog of HMG-CoA 
intermediate that is formed by HMG-Co A 
reductase in the synthesis of Mevalonate lO. 

Simvastatin is a safe and efficacious lipid 
lowering drug11

• HMG-CoA reductase inhibitors are 
effective in the prevention of cardiovascular events 
and regression of atherosclerotic lesions evaluated 
by angiography 12

• It is quite effective in reducing 
Low Density Lipoprotein (LDL) levels. It appears to 
be twice as effective as Lovastatin at doses of 40 
mgs/day. The lowering of LDL-Cholesterol 
primarily is due to decrease in LDL particle number, 
although there also is a s light decrease in the 
cholesterol content of the LDL particle and a small 
decrease in YLDL Cho lestero l. Triglyceride 
concentration also decline by 10-30% reflecting the 
decrease in VLDL levels. Of great importance is the 
fact that HDL-Cholesterol levels typically rise 8-
10%7

• However the adverse effects of Simvastatin 
are increase in hepatic transaminases in serum and 
myopathy 13

• 

Purpose of the study 
Present study was des igned to find out the 

combined effect of Amlodipine and Simvastatin on 
lipid profi le in hypertens ive obese patients. 

PATIENTS AND METHODS 

The study was done on three groups. Group A 
(Amlod ipine) Forty patients (20 mal e and 20 
fema le) with mild or moderate essential 
hypertension were included. Serum Cholesterol, 
serum T riglycerides and serum Lipoprotiens (HDL, 
LDL) was carried out at 0 week (before g ivi ng 
Amlodipine) and then after 12 weeks of Amlodipine 
therapy with the dose of 5mg I day by Standard kit 
methods (Merck). Group B (Simvastatin) Forty 
obese patients (20 mal e and 20 female) were 
included. Patients were advised to take fat free diet 
and a morning walk. Serum Cholesterol, serum 
Triglycerides and serum L ipoprotiens (HDL, LDL) 
was carried out at 0 week (before giving 
Simvastatin) and then after 12 weeks of Simvastatin 
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therapy with the dose of 1 Omg I day by Standard kit 
methods (Merck). Group C (Amlodipine and 
S imvastatin) Forty hypertensive obese (20 male and 
20 fema le) patients were included. In each case a 
detailed personal, past and family history was 
obtained and physical exami nation for body weight 
and blood pressure was recorded . 

The hypertensive obese patients were 
evaluated three times i.e. before giving combination 
of Amlodipine and Simvastatin, 0 week and then 
after 6 and 12 weeks w ith the dose of 5mg/day of 
Amlodipine and 1 Omg/day of Simvastat in. The 
patients were advi sed to take fat free diet and a 
morning walk. They were checked physical ly for 
weight and blood pressure and biochemi cal 
investigations. Venous blood was collected from the 
anticubital vein after an overnight fast and analysed . 
Effort was made to minimize the dropouts . Scrum 
Cholesterol, serum Triglycerides and serum 
Lipoprotiens (HDL, LDL) was carried out at o week 
and then after 12 weeks by Standard kit methods 
(Merck). 

RESULTS 

The values of the age, body weight and blood 
pressure at 0 week after 6 and 12 weeks was noted. 
(Table 1) It was observed that the mean age of male 
patients was 40 years and of female patients was 45 
years. Mean body weight o f male patients was 2 14 
lbs and of female patients was 178 lbs at zero week, 
after six weeks of adm in istration of Am lod ipine and 
Sim vastatin it was 203 lbs of male patients and 169 
lbs of female patients, after twelve weeks it was 194 
lbs of male patients and 163 lbs in female patients. 
Mean blood pressure at 0 week in male patients was 
160/ 105 mmHg and 155/ 105 mmHg o f female 
patients, after s ix weeks it was 130/85 mm/ Hg in 
male patients while 135/85 mmH g in female 
patients and after 12 weeks of administration of 
Amlodip ine and Simvastatin mean blood pressure of 
male patients was 125/80 mmHg whereas in fema le 
patients it was 120/80 mmHg. Thi s showed a highly 
sign ificant reduction of blood pressure (P<0.001) in 
both sexes and s ign ificant reduction (P<O.O I) in 
weight in male patients after twelve weeks of 
administration of Am lodipine and Simvastatin. 

The levels of serum cholesterol, serum 
triglyceride and serum lipoprotiens (HDL and LDL) 
in male patients before 0 week and then after twelve 
weeks of Group A (Amlodipinc), Group B 
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Table l: Mean age, body weight and blood pressure in male/female patients before (0 week) and after (6, 12 weeks) taking 
a combination of Amlodipine and Simvastatin. 
Values expressed in mean ±_SEM. No. of cases in (parentheses). 

Time Period Male (20) Female (20) 
Age Weight (lbs) B.P (mm Hg) Age Weight B.P 

(Years) (Years) (lbs) (mm Hg) 

0 weeks 
6 weeks 
12 weeks 

40.95±1.77 214.55±3.86 160/ 105± I. 95/ 1.4 1 45.00±1.64 178.6±6.04 I 55/ 105± I. 98/ l.06 
203.00±7.70 130/85±1.1 1/0.98** 169.2±5.74 135/85± 1.56/ 1.14 * * 
194.6±7.39* 125/80± 1.47/0.97** 163.6±5.66 120/80± 1.54/0.85** 

• P< O.Ol=significant differenc;e; ** P< 0.00 I= Highly significant difference 

Table 2: Level of total serum cholesterol, HDL-Cholesterol, LDL-Cholesterol and triglyceride in male patients of group A, 
group Band group C. · 
Values expressed as mean±.SEM 

Parameters Weeks Group A (Amlodipine) Group B (Simvastatin) Group C (Amlodipine 
+Simvastatin 

Total cholesterol (mg/di) 0 week 227.85±8.07 240.28±3.55 238.6±5.1 4 
12 weeks 192.05±7.35** 215.52±4.00** 206.82±4.47** 

HDL-cholesterol (mg/di) 0 week 45.40±1 .1 3 25.55±0.49 35.70±0.75 
12 weeks 43. 15±1.06 35.29±0.71** 39.29±1.16** 

LDL-cholesterol (mg/di) 0 week 143.25±5.87 20 I. 72±3 .23 172.4±3.2 1 
12 weeks 111.1 5±5.67** 160.86±3 .50* * 141.06±3.31** 

Serum Triglyceride (mg/di) 0 week 174.65± 14.02 170.88±7.72 170.05±7.8 1 
12 weeks 152.20± 10.47 122.88±5.00** 133.80±6.22** 

**P<O.OOl =Highly significant difference 

Table 3: Level of total serum choleste rol , HDL-Cholesterol, LDL-Cholesterol a nd triglyceride in female patients of group 
A, group B and group C. 
Values expressed as mean±.SEM 

Parameters Weeks Group A (Amlodipinc) Group B (Simvastatin) Group C (Amlodipine 
+Simvastatin 

Total cholesterol (mg/di) 0 week 211.20±7.59 245.50±4.30 228.5±3.8 
12 weel{s 184.65±6.58** 225.20±4.90** 205 .20±3.56** 

HDL-cholesterol {mg/di) 0 week 43.30± 1.20 30.00±0.60 36.20±0.76 
12 weeks 40.65±2.35 39.90±0. 75** 41.0± 1.02* 

LDL-cholesterol {mg/di) Oweek 135.70±7.95 200.50±5.20 166.47±4.25 
12 weeks 116.20±5.00* 165.60±5.00** 142.S 1±3.62** 

Serum Triglyceride (mg/di) 0 week 160.50±13.99 l I 5.50±3.00 137.3±7.63 
12 weeks 136.57± I 0.85 93.22± I.SO** 115.22±5.3 l * 

**P<O.OO l =Highly significant difference;* P< O.Ol =signi ficanl difference 

(Simvastatin) and Group C (Combination of 
Amlodipine and Simvastatin) were noted. (Table 2) 
Group A showed a sign ificant reduction (P<0.001) 
in levels of serum cholesterol and serum LDL
Cholesterol and non-significant reduction in serum 
triglyceride and serum HDL-Cholesterol between 0-
12 weeks. Group B showed a significant reduction 
(P<0.001) in levels of serum cholesterol, serum 
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LDL-Cholesterol and in serum triglyceride whi le 
serum HDL-Cholesterol was significantly increased 
(P<0.001) between 0-12 weeks while, Group C 
showed a sign ificant reduction (P<0.00 I) in levels 
of serum cholesterol, serum LDL-Cholesterol and in 
serum triglyceride while serum HDL-Cholesterol 
was significantly increased (P<0.00 I) between 0-12 
weeks. 
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The levels of serum cholesterol, serum 
triglyceride and serum lipoprotiens (HDL and LDL) 
in female patients before 0 week and then after 
twelve weeks of Group A (Amlodipine), Group B 
(Simvastatin) and Group C (Cmbination of 
Amlodipine and Simvastatin) were noted. (Table 2) 
Group A showed a significant reduction (P<0.00 I) 
in levels of serum cholesterol and serum LDL
Cholesterol and non-significant reduction in serum 
triglyceride and serum HDL-Cholesterol between 0-
12 weeks. Grpup B showed a significant reduction 
(P<0.001) in levels of serum cholesterol, serum 
LDL-Cholesterol and in serum triglyceride while 
serum HDL-Cholesterol was significantly increased 
(P<0.001) between 0-12 weeks while, Group C 
showed a significant reduction (P<0.001) in levels 
of serum cholesterol, serum LDL-Cholesterol and in 
serum triglyceride while serum HDL-Cholesterol 
was significantly increased (P<0.001) between 0-12 
weeks. 

DISCUSSION 

In this study we assessed the change in lipid 
profile before and after giving combination of 
Amlodipine and Simvastatin to hypertensive obese 
patients. Amlodipine (calcium channel blocker) is 
effective in mild to moderate hypertension as a 
single agent therapy or in combination with other 
drugs by blocking L-type calcium channels leading 
to peripheral and coronary vasodilatation. The 
antiatherosclerotic effect is mediated through a 
reduction in blood pressure and I or a decrease in 
vascular smooth muscle cell migration I 
proliferation along with a possible direct effect14

• 

A no of studiesw·12
•
13 confirmed inhibitory 

effect of Simvastatin on HMG-CoA reductase. 
(3Hydroxy 3Methyl Glutaryl Coenzyme A) 
Although Simvastatin is a safe and efficacious lipid 
lowering drug but it can cause myopathy 
syndrome 13

• 

In present study we a lso suggested a light 
exercise (morning walk) with medicine. Body 
weight was also checked during treatment with 
Amlodipine and Simvastatin. It was observed that 
body weight was significantly reduced in male 
patients. The effect of Simvastatin on reduction of 
body weight was not reported but it was observed 
that changes in lipid profile also effects body 
weight. It may be an insulin distinct resistance 
related metabolite syndrome characterized by 
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dyslipidemia and obesity in both sexes14
• Another 

study found that beside medication life style 
changes are advocated as a first line of treatment for 
dyslipidaemia and obesity. They found that more 
intense life style intervention may be effective at 
improving blood lipids and quality of life15

• Another 
study also found that a comprehensive life style 
intervention can substantially lower blood pressure 
in hypertensive adults 16

• [t is reported that daily 
walking reduces visceral adipose tissue areas and 
improves insulin resistance in obese subjects 17

• 

A comprison of the level of lipid profile 
reduction with Group A (Amlodipine) as compared 
to Group B (Simvastatin) was also determined. It 
was observed that decreased level of cholesterol in 
male patients was more in case of Amlodipine 
(35mg/dl) as compared with Simvastatin (25mg/dl). 
In case of female patients decreased level of 
cholesterol was more with Amlodipine as compared 
with Simvastatin. The reason may be that the initial 
level of serum cholesterol was very high (240mg/dl) 
in group of patients taking Simvastatin as compared 
to group of patients (227mg/dl) taking Amlodipine. 
Decreased level of triglyceride in case of male 
patients was more (48mg/dl) with Simvastatin as 
compared with Amlodipine (22mg/dl). On the other 
the decreased level of triglyceride in case of female 
patients was more or less same. 

Decreased level of LDL-Cholesterol was also 
observed when one group of male patients treated 
with Amlodipine and another group of male patients 
with Simvastatin. It was found that the level of 
LDL-Cholesterol was more decreased ( 41 mg/di) in 
male patients with Simvastatin as compared with 
Amlodipine. Like male patients, in female patients 
the decreased level of LDL-Cholesterol was more 
with Simvastatin as compared with Amlodipine. 

Increased level of HDL-Cholesterol in case of 
male patients was more (I Omg/dl) with Simvastatin 
as compared with Amlodipine (2mg/dl) Like male 
patients, in female patients the level was also 
markedly increased (9mg/dl) with Simvastatin than 
with Amlodipine (3mg/dl). 

Present study found that combined therapy of 
Amlodipine and Simvastatin, a lthough decreased the 
level of serum cholesterol (32mg/dl), serum 
triglycerides (37mg/d l), and LDL-Cholesterol 
(3 lmg/dl), but they did not show any significant 
synergistic effect as compared to the individual 
levels of these parameters in Group A (Amlodipine) 
as well as in Group B (Simvastatin) in male patients. 
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On the other increased level of HDL-Cholesterol 
( 4mg/dl), was observed in case of combined therapy 
in male patients but this did not show any 
synergism. Like male patients, in female patients the 
decreased levels of serum cholesterol, serum 
triglyceride, serum LDL-C holesterol and increased 
level of serum HDL-Ghoesterol were more or less 
same. 

Reason may be that Amlodipine is actually a 
calcium channel blocker and its major effect is on 
blood pressure. It may effect on lipid profile but the 
effect is not .very much ... significant. On the other 
Simvastatin is a lipid-lowering drug; its effect is 
more as compared to Amlodipine. Therefore the 
combined therapy of Amlodipine ~nd Simvastatin 
does not show any significant synergism. 

So far no work has been done on effects of 
combination of Amlodipine and Simvastatin on lipid 
profile in hypertensive patients. Therefore a further 
study is needed to observe the influence of base line 
values on lipid and lipoprotein changes during 
combination of Amlodipine and Simvastatin 
treatment in hypertensive patients. However it is 
concluded that combination of Amlodipine and 
Simvastatin reduces serum cholesterol, serum 
triglycerides, and serum LDL-Cholesterol 
significantly and a significant increase in serum 
HDL-Cholesterol in both sexes . 
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