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ABSTRACT 

Objectives: To study the effects of atenolol and captopril on lipid profile parameters including total 
cholesterol (TC), triglycerides (TG), High density lipoprotein cholesterol (HDL-c), Low density 
lipoprotein cholesterol (LDL-c) and atherogenic index (AI) in serum. Moreover to compare the effects 
of these drugs on the above parameters with each other. 
Patients and Methods: One hundred hypertensive patients were involved in this study which were 
divided into two groups each of 50 patients. Patients in the first group were on atenolol and the 
patients in the second group were on captopril. All of the cases of hypertension were of the primary 
type (essential) as the patients were diagnosed by specialist physicians. The patients included were 
not chronically using any other drugs, nor having family history of hyperlipidemia, and not suffering 
from any other chronic disease. 
  The ages of the patients in the first group ranged from 35-74 years with a mean of 55±5.02 years, 
while the ages of the second group ranged from 36-80 years with a mean of 57±6.0 years. Another 
group of 50 normal individuals participated in this study as a control group, with ages ranged from 35-
72 years with a mean of 53±4.4 years.   
Results: The results of this study showed that serum TG and AI were significantly higher in atenolol 
using group in comparison with the control group, while serum HDL-c concentration was significantly 
lower. Whereas, the remaining lipid profile parameters studied were not significantly different from the 
control group. Serum LDL-c concentration was significantly low in captopril using group compared 
with the control group whereas the remaining lipid parameters studied were not significantly changed 
in this group. Further analysis of the results of the present study indicated significant decreases of 
serum TG and AI in captopril using  group in comparison with Atenolol using group. Whereas, serum 
HDL-c concentration was significantly higher in captopril using group.  
Conclusion: The overall analysis of the lipid profile parameters studied might suggest that atenolol 
has certain undesirable effects on these parameters while captopril has less undesirable effects. This 
might indicate that captopril seems to be more suitable antihypertensive agent than atenolol for 
patients with lipid profile abnormalities. 
 

Keywords: Serum, lipid profile, triglyceride, total cholesterol, HDL-c, LDL-c, atherogenic index, 
hypertension. 
 

  الخالصة
ترآيز ( لمعرفة تأثير عقاري االتنولول والكابتوبريل على بعض فحوصات واجهة الشحوم  في مصل الدم تشمل  :األهداف

الكوليستيرول، الدهون الثالثية، البروتين ألشحمي عالي الكثافة، البروتين ألشحمي واطئ الكثافة، ودليل التصلب الشرياني 
 ).في مصل الدم
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 نوقد تم تقسيم المرضى إلى مجموعتي. جريت هذه الدراسة على مائة مريض مصابين بفرط ضغط الدمأ :المرضى والطرق
عاما  ٧٤-٣٥المجموعة األولى يتناولون عقار االتنولول وتتراوح أعمارهم من . آل مجموعة تتكون من خمسين مريضا

لمعالجة فرط ضغط الدم وتتراوح أعمارهم من  عاما أما المجموعة الثانية فيتناولون عقار الكابتوبريل ٥٥ ±٥,٠٢ وبمعدل
آما شارك في هذه الدراسة مجموعة أخرى تتكون من خمسين شخصا من . عاما ٥٧ ±٦,٠ عاما وبمعدل ٨٠-٣٦

عاما وهم يمثلون مجموعة  ٥٣±٤,٤ عاما وبمعدل ٧٢ -٣٥ أي عقار وتتراوح أعمارهم من األصحاء الذين ال يتناولون
شمولين بهذه الدراسة مصابين بضغط الدم االبتدائي ومشخصين من قبل األطباء االختصاصيين  جميع المرضى الم. الضبط

ما عقار االتنولول أو عقار الكابتوبريل وال يتناولون أي عقار أخر وليس لديهم إصابة بفرط تدسم الدم في عائلته إويتناولون 
  .  وال يعانون من أي مرض أخر مزمن غير فرط  ضغط الدم

وجد أن ترآيز الدهون الثالثية ودليل التصلب الشرياني في مصل الدم أعلى في مجموعة المصابين بفرط ضغط  :جالنتائ
الدم الذين يتناولون عقار االتنولول بينما آان ترآيز البروتين ألشحمي عالي الكثافة في  مصل الدم اقل في هذه المجموعة 

  . عند مقارنتها بمجموعة الضبط
مجموعة المرضى الذين يتناولون عقار الكابتوبريل فقد آان ترآيز البروتين ألشحمي واطئ الكثافة في مصل أما بالنسبة ل  

قل في هذه المجموعة عند مقارنتها بمجموعة الضبط إلى جانب ذلك فقد تمت مقارنة نتائج فحوصات مجموعة أالدم 
يتناولون عقار الكابتوبريل إحصائيا وقد أظهرت هذه المرضى الذين يتناولون عقار االتنولول مع مجموعة المرضى الذين 

قل بفرق معنوي في مجموعة المرضى الذين أالمقارنات أن ترآيز الدهون الثالثية ودليل التصلب الشرياني في مصل الدم 
البروتين من جهة أخرى فان ترآيز . يتناولون عقار الكابتوبريل مقارنة بمجموعة المرضى الذين يتناولون عقار االتنولول

ألشحمي عالي الكثافة اظهر زيادة إحصائية ذات معنى في مجموعة المرضى الذين يتناولون عقار الكابتوبريل مقارنة 
  .بمجموعة مرضى االتنولول

إن التحليل اإلحصائي الكلي لهذه الدراسة يوضح أن عقار االتنولول له بعض التأثيرات الجانبية غير المرغوبة  :االستنتاج
قل وانه مناسب أآثر من عقار االتنولول لمرضى أالدهون في الدم، بينما عقار الكابتوبريل فأن تأثيراته الجانبية  على نسب

   .بخلل في تراآيز الدهون في مصل الدم نفرط ضغط الدم  خاصة المصابي
  
  

n elevation of the systolic and/or 
diastolic blood pressure increases the 

risk of developing heart diseases, kidney 
diseases, hardening of the arteries, eye 
damage, and even stroke (brain damage) 
might happen (1). 
  The objective of treating a systemic arterial 
hypertension is to reduce the risk of 
complications and to improve survival (2).   
  The commonly used anti hypertensive drugs 
include a lot of drugs with different mechanism 
of action. In this study the two most popular 
antihypertensive drugs were chosen which are 
atenolol  and captopril(3). 
  Atenolol, a synthetic, β1-selective (cardio 
selective) adreno receptor blocking agent is 
prescribed for patients with high blood 
pressure(4). Nowadays, the use of beta 
blockers was downgraded as antihypertensive 
therapy from the first line treatment to the 
fourth line as they perform less well than other 
new drugs, particularly in elderly (5). 

  Captopril is characterized by the presence of 
sulfhydryl group in its structure, it is an ACE 
inhibitor (6). The mechanism of action  is by 
blocking the rennin angiotensin system, that 
inhibit the conversion of the inactive 
angiotensin I to the powerful vasoconstrictor 
and stimulator of aldosterone release, 
angiotensin II. This effect results in decrease 
of peripheral vascular resistance and also a 
reduction in the level of the sodium retaining 
hormone aldosterone(7) . 
  The aim of this study is to  find the effects of 
atenolol and captopril on certain lipid profile 
parameters including serum; total cholesterol 
(TC), triglycerides (TG), High density 
lipoprotein cholesterol (HDL-c), Low  density 
lipoprotein cholesterol (LDL-c) and atherogenic 
index (AI). Moreover to compare the results of 
the effects of the drugs studied on the above 
parameters with each other in order to assess 
the relative safety of each in comparison to the 
other. 
 

A 
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Patient and methods 
Patients 
This study was approved by ethical committee 
in the College of Medicine and Local Health 
Authority. One hundred hypertensive patients 
of both sexes were included in this study 
during a period of 8 months from October 2007 
till June 2008. Half of the patients were 
controlled using the antihypertensive drug 
"captopril" in doses ranging from 25-150 
mg/day. The duration of treatment ranged from 
6 months to 15 years and their ages ranged 
from 36 – 80 years with a mean of 57 years.  
  The other half of patients were controlled by 
using the antihypertensive drug "Atenolol" in a 
dose ranging from 50 – 100 mg/day. The 
duration of treatment ranged from 6 months to 
20 years and their ages ranged from 35 – 74 
years with a mean of 55 years. 
  Patients with a history of hepatic, cardiac or 
any other diseases which may interfere with 
this study were excluded. Also any patient who 
takes drugs other than captopril or atenolol 
were also excluded. Moreover diabetic 
patients, alcoholics, and those with a family 
history of hyperlipidemia were also excluded 
from the study. 
 

Control 
 Fifty apparently healthy individuals aged 35 – 
72 years with a mean of 53±4.4 years of both 
sexes were included in this study as a control 
group (the consent of each volunteer was 
taken to give a sample of his blood to be used 
as a control). All factors which might interfere 
with the study were excluded just like that of 
the patient's groups. 
 

Specimens and methods 
Overnight fasting blood samples were 
obtained from all subjects included in this 
study by antecubital venepuncture. 
  Five milliliters (5 ml) of venous blood sample 
from each patient were collected in a plain 
tube, allowed to clot for 15 minutes in a water 
bath at 37 ºC. Serum was separated by 
centrifugation at 3000 rpm for 15 minutes to 
ensure complete separation of the serum. 
  Each sample of serum was used for the 
measurement of certain lipid profile 
parameters as mentioned.  The samples were 

stored at – 20 ºC until analysis was done on 
daily basis. For accuracy and reproducibility 
internal quality control (QC) of pooled serum 
was used within the run and within the batch 
through out the study. 
  All biochemical analysis was performed at the 
laboratory of higher study in the Department of 
Biochemistry, Mosul Collage of Medicine, 
University of Mosul. 
  Serum Total cholesterol (TC) concentration 
was determined by enzymatic method(8), using 
a kit supplied by Biomerieux company 
(France).          
  Serum triglycerides (TG) was estimated by 
enzymatic method (9) , using   a kit supplied by 
Biomerieux company (France). 
  Serum high density lipoprotein cholesterol 
(HDL-c) was determined by enzymatic 
method(10), using a kit supplied by Biomerieux 
company (France). 
  Serum low density lipoprotein cholesterol 
(LDL-c) is calculated according to the following 
equation(11): 
LDL-c= total cholesterol- (HDL-c)-TG/5 (mg/dl) 
  Atherogenic index (AI) was calculated by the 
following equation(12): 
AI = Total serum cholesterol / HDL-c . 
 

Statistical analysis 
The experimental data were subjected to 
Analysis of Variance, Duncan Multiple Range 
Tests, and Trend Analysis using Statistical 
Analysis System (SAS) according to Littlell et al., 
(13).  
 

Results 
Table (1) and figure (1) show the results of 
comparing lipid profile parameters between the 
control group and each of the other groups of 
hypertensive patients using atenolol or 
captopril. 
TC: No significant decrease was observed by 
comparing the means of total serum 
cholesterol between the group using atenolol 
and the control group. The same results found 
when comparing total cholesterol in the group 
using captopril and the control group (Table 1, 
Fig 1). 
HDL-c: The mean of serum HDL-c in atenolol 
using group showing a highly significant 
decrease (P<0.001), while serum HDL-c 
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showing no significant decrease in captopril 
using group in comparison with the control 
group (Table 1, Fig 1). 
LDL-c: The mean of serum LDL-c showing a 
no significant change in atenolol using group 
in comparison with the control group, while in 
captopril using group there is a significant 
decrease in the mean of serum LDL-c  
(P≤0.05) (Table 1, Fig 1).  
AI: In the comparison of AI in atenolol using 
group with control group  there is a significant 
increase in atenolol using group (P <0.001), 
while that of captopril group showing no 
significant change with that of control group 
(Table 1, Fig 1). 
TG: The comparison of serum TG in atenolol 
using patients group with control group 
showing a significant increase in the mean of  
serum TG in atenolol using group ( P≤ 0.05), 
while the comparison in captopril using group 
and the control showing no significant increase 
in the mean of serum TG (Table 1, Fig 1). 
 

Table (1): Showing a comparison of some lipid 
profile parameters between control group and 
each of hypertensive patient's groups using 
atenolol or captopril.   
 

Parameters 
Mean ± SD 

Control Atenolol 
using group 

Captopril 
using group 

TC 
(mmol/L) 5.29±0.83 5.27±1.25 4.94±1.06 

Range 3.77-6.99 3.30-8.50 2.78-8.09 

TG 
(mmol/L) 1.66±0.70 2.00±0.85* 1.68±0.55 

Range 0.61-2.96 0.90-4.42 0.41-3.53 

HDL-c 
(mmol/L) 1.32±0.20 1.08±0.21** 1.24±0.22 

Range 0.78-1.80 0.78-1.61 0.90-1.79 

LDL-c 
(mmol/L) 3.22± 0.77 3.25 ± 1.07 2.92±0.64* 

Range 1.77-5.08 1.70-5.67 1.73-5.13 

AI 4.12± 1.01 5.00±1.34** 4.09±0.93 

Range 2.50-8.20 2.40-8.30 2.70-6.80 
 

* Significant difference from control group at p<0.05 
and ** at p<0.001 using unpaired Z-test 

  Table (2) showing a comparison of lipid 
profile parameters between hypertensive 
patients groups using atenolol and captopril. 
  The means of serum TC and LDL-c showing 
no significant change in captopril using group 
from that of atenolol using group. 
  The means of serum HDL-c and AI showing 
significant decrease in captopril using patient's 
group from that of atenolol using patient's 
group (P <0.001). 
  The mean of serum TG showing a significant 
decrease in captopril using patient's group 
from that of atenolol using patient's group (P 
≤0.05). 
 

Table (2): Showing a comparison of some lipid 
profile parameters between hypertensive 
patient's using atenolol and captopril. 
  

Parameters 
(Serum) 

Mean ± SD 
p-value Atenolol 

using group 
Captopril 

using group 

TC (mmol/L) 5.27±1.25 4.94±1.06 
0.163 
(NS) 

TG (mmol/L) 2.00± 0.85 1.68±0.55 0.028* 

HDL-c 
(mmol/L) 1.08± 0.21 1.24±0.22 <0.001** 

LDL-c 
(mmol/L) 3.25± 1.07 2.92±0.64 

0.065 
(NS) 

AI 5.00± 1.34 4.09±0.93 <0.001** 

 
*Significant difference from control group at p<0.05 
and ** at p<0.001 using unpaired Z-test 
 
 
 
 
 
 
 
 
 
 
 
 
   
Figure (1): Histogram showing some lipid 
profile parameters for control  group and each 
of hypertensive patients groups using atenolol 
or captopril. 
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Discussion 
In this study, the value of serum total 
cholesterol is found to be within normal level in 
patient's group using atenolol in comparison 
with control group. This result is in agreement 
with the result of the study reported by another 
author(14) who studied the effects atenolol on 
hypertensive patients and found that there is 
no significant change in TC in patients who 
used atenolol. 
  In other words, prolonged administration of 
atenolol in the recommended dose by 
hypertensive patients has no adverse effects 
on TC, meaning that atenolol has no effect on 
cholesterol metabolism. The mechanism of 
this action for β-blockers on lipid parameters is 
still not understood (15).  
  The result of the present study showed that 
HDL-c is significantly lower in patient's group 
using atenolol in comparison with control 
group. This result agrees with that of many 
authors who found that β-blockers cause 
decrease in serum HDL-c (15,16,17).  
  The decrease in serum HDL-c might be 
accounted to be due to the inhibitory effect of 
β- blockers on lipoprotein lipase (18). LPL is 
essential for the transfer of phospholipids and 
apo-lipoproteins to HDL-c(19). Others 
suggested that atenolol might decrease serum 
apo-lipoprotein type AI which is the principle 
constituent of HDL-c that is associated with 
enhanced reflux of cholesterol from arterial 
wall (20).  
  When serum LDL-c concentration is 
compared between the patient's group using 
atenolol and the control group, it is found that 
there is an increase in the mean of serum 
LDL-c in atenolol using patient's group in 
comparison with the control group but this 
increase does not reach to significant level. 
This result agrees with that of other studies 
where atenolol indicated to has no significant 
effect on LDL-c (15,17). 
  On the other hand, the present result 
disagrees with certain study where it is found 
that serum LDL-c concentration increased 
significantly in patients used β- blockers. This 
difference might be attributed to the long 
period of treatment in those patients(18).  

  The slight increases in the level of serum 
LDL-c concentration might be explained by the 
effect of atenolol on serum apo-lipoprotien B 
which is suggested to be increased by atenolol 
administration (21). 
  The level of AI is significantly higher in 
Atenolol using patient's group in comparison 
with the control group. This result is in 
agreement with the result obtained by other 
authors who found that atenolol causes a 
significant increase in total cholesterol / HDL-c 
ratio( i.e. AI) (22), that might be explained by the 
significant change in serum HDL-c level by 
atenolol in the present study.  
  The comparison of serum TG level in 
patient's group using atenolol with the control 
group shows that there is a significant increase 
in serum TG level in those using atenolol. This 
result is in agreement with that result of other 
authors where they found that atenolol causes 
hypertriglyceridemia(18, 23). 
On the contrary, the result of this study is in 
contrast with results obtained by others who 
found that atenolol has no significant effects 
on TG (14).  The effect of atenolol on serum TG 
may be accounted by that the blockage of β-
adrenergic receptor might affect serum 
lipoproteins and the plasma enzymes involved 
in the metabolism of serum lipoproteins like 
lipoprotein lipase, hepatic lipase and lecithin  
cholesterol acyl transferase (16, 18, 24).  A more 
clear account suggested that as LPL is a rate-
limiting enzyme in the lipolysis of plasma TG-
rich lipoproteins and is bound to 
glycosaminoglycans on the surface of the 
endothelium in muscles and adipose tissues. 
The hydrolytic function of LPL is essential for 
the processing of TG-rich lipoproteins and 
VLDL to remnant particles and for transfer of 
phospho-lipids and apo-lipoprotiens to HDL-c 
(25, 26). 
  Another opinion that the effects of β-blockers 
in inhibiting LPL activity could be due to 
altered LPL gene transcription and / or 
translation of lipoprotein lipase mRNA or could 
be an effect at the protein level of the gene (19).  
 

Captopril and lipid profile 
The value of serum TC in patient's group using 
captopril shows no significant difference in 
comparison with the control group. This means 
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that captopril has no adverse effect on serum 
total cholesterol.  The result of the present 
study agrees with many other studies which 
indicate that captopril  causes no change in 
serum TC level (27, 28). 
  In contrast, the result of the present study 
disagree with the result of studies reported that 
treatment with captopril caused significant 
decrease in serum total cholesterol level (29). 
This difference may be due to the difference in 
the sample size. 
  The result of the present study shows no 
significant difference in serum HDL-c level 
between captopril using patient's group and 
the control group. The effects of captopril on 
lipid profile were studied by many 
investigators; all showed a similar result to the 
present study (27, 30). 
  In the present study, the result of serum LDL-
c concentration is compared between patient's 
group using captopril and the control group. It 
shows a significant reduction in serum LDL-c 
concentration. This result agrees with that of 
others where they found a significant reduction 
in serum LDL-c level in captopril using 
patient's group when compared with control 
(30). The decrease in serum LDL-c level may be 
accounted to be due to an increase in LDL 
receptor numbers (30), or may be due to that 
various substances containing thiol group (-
SH) such as glutathione, acetyl cystein or 
ACEI (captopril and zofenopril) can inhibit the 
free radicals production in atherogenesis 
leading to improving the situation of lipids in 
the body(31). 
  The level of atherogenic index (AI) of 
captopril using patient's group shows no 
significant difference from the control group. 
This result agree with that of Alves et al.,(30), 
who found that there was no significant 
decrease in the ratio of serum total cholesterol/ 
serum HDL-c in patients shared in their study, 
this difference may be due to that in their study 
the serum TC was significantly decreased by 
captopril treatment.    
  The comparison of serum triglycerides level 
in patient's group using captopril with the 
control group shows that no significant 
difference was found. This result is in 

agreement with the results  of the following 
study done by Scemama et al., (32).  
  Nevertheless, the result of the present study 
disagrees with that of other investigators who 
found that captopril reduced serum TG level 
(33, 34).  
  This effect on serum TG may be accounted 
for that converting enzyme inhibitors have 
beneficial effects on insulin and glucose levels 
that could be expected to favorably influence 
lipids (35, 36).  
 

Conclusion 
The findings, in this study indicate that 
Atenolol has some undesirable effects on the 
metabolism of lipids whereas Captopril has 
less undesirable effects on the metabolism of 
lipids. Accordingly Captopril may be regarded 
more suitable antihypertensive drug for 
patients with hyperlipidemia than Atenolol. We 
recommend that patients who are on Atenolol 
treatment should have periodic measurements 
and follow up of lipid profile parameters. 
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