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ABSTRACT 
        The present study was performed in order to compare the efficacy of lisinopril against 
telmisartan on oxidative stress represented by serum malondialdehyde (MDA) and total 
antioxidants status (TAS) in already diabetic newly diagnosed hypertensive patients. It was 
organized according to a randomized controlled comparative trial during the period of the 
study from November 2010 to June 2011. The current study included 82 patients, 43 took 
lisinopril (5 mg/day), 39 enrolled with telmisartan  (40 mg/day). In addition to 48 apparently 
healthy persons taken as controls. Serum levels of MDA and TAS were estimated before 
and after one month of therapy for patients, and at baseline only for controls. In the present 
study type 2 diabetic hypertensive patients revealed a significant rise in serum MDA and 
TAS at baseline stage, however, one month monotherapy with either lisinopril or 
telmisartan result in a significant improvement in both above parameters. The final 
conclusion of the study was that both lisinopril and telmisartan are able to subside oxidative 
stress in diabetic hypertensive patients. 
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 ــــــــــــــــــــــــــــــــــــــــــــــــــــ

  مرضى  فيالأكسدة إجهاد عقاري اللزنوبريل والتلمسارتان على تأثيرالمقارنة بين 

  م السكري من النوع الثاني وضغط الد
  

  الملخص

على إجهاد  حاديى العلاج   أ التأثير المقارن لعقاري اللزنوبريل والتلمسارتان       أجريت هذه الدراسة لتقييم   

مـرض  ب  عنـد المـصابين    ممثلا بالمالوندايالديهايد في مصل الدم ومستوى مضادات الأكسدة الكلي        الأكسدة  

 دراسة عـشوائية ضـابطة      تصميم تم اعتماد  .السكري من النوع الثاني المشخصين حديثا بارتفاع ضغط الدم        

 43،  مريضا 82الدراسة الحالية   شملت  . 2011 وحزيران   2010خلال فترة البحث بين شهري تشرين الثاني        

 39علـى   )ملغ لكـل يـوم  40 (وطبق عقار التلمسارتان ، )ملغ لكل يوم 5(مريض اخذوا عقار اللزنوبريل 

قـيم مـستوى    . سـيطرة مجموعـة   بوصـفهم    يبدون أصـحاء اخـذوا       اً متطوع 48بالإضافة إلى   ، آخرين

م قبل وبعد شهر واحد من الاستمرار بالعلاج        المالوندايالديهايد ومستوى مضادات الأكسدة الكلي في مصل الد       
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كشفت نتائج هـذه الدراسـة بـأن        . سيطرة قيسوا لمرة واحدة بالنسبة لمجموعة ال      في حين ، بالنسبة للمرضى 

مرض السكري من النوع الثاني وضغط الدم لديهم ارتفاع معنوي بمـستويات المالوندايالديهايـد              بالمصابين  

 ـ          وانخفاض معنوي بمستويات مضادات     عنـد   سيطرة الأكسدة الكلي في مصل الدم بالمقارنة مع مجموعـة ال

اللزنوبريل اوالتلمـسارتان   في حين اظهر شهر واحد من العلاج الأحادي إما مع           ، مرحلة الخط الأساس للبدء   

اسـتنتجت  .  معنوي بمستويات مضادات الأكسدة الكلـي      وارتفاع بمستويات المالوندايالديهايد    اً معنوي اًنخفاضا

مرضى السكري من   راسة أن كل من عقاري اللزنوبريل والتلمسارتان له قابلية تخفيض إجهاد الأكسدة عند              الد

   .النوع الثاني وضغط الدم
     

  .حالة مضادات الأكسدة الكلي، مالوندايالديهايد، مرض السكري، ضغط الدم: دالةالكلمات ال

 ــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION 

         Diabetes is a non communicable, serious disease  which is called a “silent killer” 
(ADA, 2011). It is common in Iraqi population with prevalence of 9.1% (Mula-Abed and 
Al-Naemi, 2005). Diabetes mellitus and hypertension are common clinical conditions that 
often co-exist. This combination has been called the deadly duet to emphasise the increased 
cardiovascular risk when the two conditions co-exist (Ker, 2011). Oxidative stress (OS) is 
an imbalance between the production oxidants and antioxidant defenses in favor of the 
former (Montes-Cortes et al., 2010). Hyperglycaemia can induce oxidative stress and 
depression of natural antioxidant defenses like vitamin C and glutathione (Garg et al., 
2010). Aside from scavenging  nitric oxide (NO) in cardiovascular system, increases in 
reactive oxygen species (ROS) within the central nervous system may also directly activate 
or sensitize sympathetic neurones causing hypertension, premature atherosclerosis and other 
vascular disorders (Peterson et al., 2006). Changes in antioxidant levels in diabetes-related 
cardiovascular disease resulting in enhancement of procoagulant tissue factors and 
proinflammatory mediators that lead to endothelial dysfunction, smooth muscle 
proliferation and cardiovascular disease (Nwose et al., 2007). 
        Association between rennin angiotensin aldosterone system (RAAS) and ROS has been 
investigated extensively. Ang II induces production of ROS (Ruiz-Ortega et al., 2006), and 
it is a potent inducer of oxidative stress. Ang II stimulates Nicotine Amide Adenine 
Dinucleotide Phosphate (NADPH) oxidase expression and activity, as well as superoxide 
production in cells of vascular wall and coronary microvascular endothelial cells 
(Polikandrioti et al., 2005). Furthermore  prolonged effects of Ang II can reduce the 
expression of defense system against ROS such as superoxide dismutase (Zimmerman et al., 
2004). Moreover, increased level of ROS intern may stimulate the expression of 
components of RAAS favoring Ang II (Ogawa et al., 2009). Angiotesine converting 
enzyme inhibitors  and angiotensin II receptor blockers are believed to have important 
antioxidant properties superior to those of vitamin E and other antioxidants (Khan, 2007).  
        The aim of the current study is to compare between the effects of lisinopril and 
telmisartan on malondialdehyde (MDA) and Total Antioxidant Status (TAS) in diabetic 
type 2 hypertensive patients. 
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MATERIAL AND METHOD 
        Forty three patients (23 male, 20 female) whose ages between 35 and 71(mean age 
52.2 ± 9.23) years kept on lisinopril 5 mg (Lisino®, Jamjoom Pharma, Saudi Arabia), once 
daily for one month. Whereas 39 persons (21 male, 18 female), ages of them ranges from 37 
and 68 years with mean age 48.99 ,SD ±10.15 were received telmisartan 40 mg (Telmi®, 
Diamond Pharma, Syria ), taken in the same way and period of  lisinopril. For 
standardization and comparison, 48 apparently healthy individuals, neither smokers nor 
alcoholics, matched for sex and age with the patient groups, were taken as controls             
(25males and 23 females) with age range from 35-69 years, and mean age ± SD of 49.16 ± 
10.51. 
        Serum MDA levels were estimated using TBA assay method (Badcock  et al., 1997), 
whereas total antioxidant status was measured according to the method described by Miller and 
colleagues (Miller et al., 1993). 
            The statistical data obtained in the current study was analyzed using SPSS program 
(version 17). Standard statistical methods were used to determine the mean and standard 
deviation which summarized continuous data. Paired, unpaired t-test and linear regression 
analysis (r) were performed to identify the relationships between different parameters. P-
value ≤ 0.05 was considered to be statistically significant (Kirkwood, 1988). 
 

RESULTS 
        The studied samples consist of 82 patients with type-2 diabetes mellitus and 48 healthy 
subjects as a control group. The diabetic patients were divided in to two groups; the first 
group (43) were allocated on lisinopril and the second group (39) were given telmisartan. 
        Table (1) shows the number and percentage of males and females of both diabetic and 
control groups reflecting insignificant differences. 
 
 Table 1: Comparison of gender distributions between the studied groups. 
 

Male Female Gender number % Number % P-value 

Diabetics 
 44 53.65% 38 46.35% 

Control 
 26 54.2% 22 45.8% 

 
0.1 

 
         Table (2) manifests the number and percentage of males and females of both diabetic 
groups treated by lisinopril or telmisartan and reflecting insignificant differences. 
 
Table 2: Baseline gender distribution between diabetic groups. 
 

Male Female Gender 
number % Number % 

P-value 

Lisinopril 
 23 53.48% 21 46.58% 

Telmisartan 
 21 53.8% 18 46.2% 

 
0.5 
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          Table (3) indicates that there is no significant differences between diabetic and 
control groups regarding age and BMI.   
          
Table  3 : Comparison of age and BMI between the studied groups. 
 

 
         Table (4) warrants insignificant differences regarding age and body mass index (BMI) 
between diabetic groups treated by lisinopril or telmisartan. 
 
Table  4 : Comparison of age and BMI between diabetic groups. 
 

parameters Lisinopril group N=43 
Mean (SD) 

Telmisartan group N=39 
Mean (SD) 

 
P-value 

Age 
 

52.2 (9.23) 48.97(10.15) 
   

0.1 

BMI 
 

31.45 (5.46) 30.48 0.2 

 
         Table (5) indicates that there is significant differences between diabetic and control 
groups regarding serum MDA and TAS. 
 
Table  5 : Comparison of MDA and TAS  between the studied groups. 
 

parameters Diabetic patients N=82 
Mean ±SD 

Control group N=48 
Mean ±SD P-value 

MDA 
 

1.48 ±0.89 1.00 ±0.52 <0.0001 

TAS 
 

1.122 ±0.58 1.47 ±0.16 <0.0001 

 
         Table (6) displays that there was a significant decrease in serum MDA levels after one 
month of therapy with either lisinopril or telmisartan. 
 
 

Diabetic patients 
N=82 

Control group 
N=48 

 
parameters 

Mean (SD) 95% CI of 
mean 

Mean (SD) 95% CI of 
mean 

 
P-value

Age 
 

51.37 (9.61) 49.26-53.49 49.16 (10.51) 45.92-52.39 0.2 

BMI 
 

31.29 (5.28) 30.13-32.45 30.454.76 28.99-31.92 0.3 
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Table 6: Comparison of serum MDA changes between lisinopril and telmisartan   
administered groups before and after treatment. 

 
Medication Mean (SD) Mean difference P-value 

Before 
 1.41 (1.03)  

Lisinopril 
After 

 1.10 (0.88) 
 0.30 <0.0001 

Before 
 

1.57 (0.69)  
Telmisartan 

After 
 

1.08 (0.519) 

 
0.48 

 
 

 
<0.0001 

   
       Table (7) shows that there was a significant increase in serum TAS levels after one 
month of therapy with lisinopril or telmisartan. 
 
Table 7: Comparison of serum TAS changes between lisinopril and telmisartan  

administered groups before and after treatment. 
          

Medication  Mean (SD) Mean 
difference P-value 

Before 
 1.143 (0.61) 

Lisinopril 
After 

 1.38 (0.67) 
-0.41 <0.0001 

Before 
 

1.106 (0.64) 
Telmisartan 

After 
 

1.394 (0.51)

-0.45 <0.0001 

 
DISCUSSION 

        The assessment of oxidative stress in both diabetes and hypertension has become 
crucial as an index of pathology of these diseases (Ceriello, 2006). 
        The results obtained showed that the studied subjects had significantly higher levels of 
MDA and low levels of TAS when compared with the negative controls as showed in table 
(5). In a dramatic manner they also showed that the high levels of MDA were decreased 
significantly as showed in table (6) and there is also significant increase in the low levels of 
TAS after only one month of therapy with either lisinopril or telmisartan as in showed in 
table (7). 
        These data encouraged many earlier works. Noda et al., in 1997 demonstrated 
scavenging activity of lisinopril with increased glutathione (GSH)  and decreased MDA 
levels noting that lisinopril playing the role of antioxidant. Waanders et al.,  (2008) found 
that lisinopril, spironolactone and the combined treatment all tended to reduce urinary MDA 
levels compared to vehicle, without differences between the groups. In 2006 Takaya et al. 
reported antioxidant role of telmisartan. There after Ceriello et al., in 2007 proved that 
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telmisartan works as an antioxidant like vitamin C. Recently in 2011, Al-Amran et al., and 
after 8 weeks of rats treatment  with telmisartan was found a significant reduction of MDA 
level, and significant increased in GSH content and the catalase enzyme activity. 
        Angitensin converting enzyme inhibitors and Angiotesin receptor blocker may act as 
‘‘magic bullets’’ against oxidative stress and this may explain some of their beneficial 
effects that cannot be associated to their action on blood pressure (Mohammadi-Bardbori 
and Ghazi-Khansari, 2007). The mechanism of this specific protection is not yet understood. 
Various studies suggested that ACEIs and ARBs may affect ROS by antioxidant effect 
through the free radical scavenger action or  inhibition of molecules adhesion. They could 
also modulate reactive oxygen and nitrogen species generation by inhibiting the stimulation 
of vascular NADPH oxidase, another predictable effect of ACEIs would be to reduce the 
ambient levels of superoxide in the vascular wall (Polizio and Pena, 2007).  
        Lisinopril itself inhihibits lipid peroxidation, elevated tissue glutathione levels, and 
influenced the activity of antioxidant enzymes such as catalase and glutathione peroxidase 
(Polizio and Pena, 2007). The ability of telmisartan to activate Peroxisome proliferator 
activated receptors� PPARγ appears to be independent of Angiotensin I receptor (AT1R) 
blockade (Schupp et al., 2005). The PPARγ activation induces the catalase gene expression 
and protein. The inducibility of the catalase gene could play an important role in combating 
the oxidative stress (Nakamura et al., 2005; Jung et al., 2007). 
 

CONCLUSION 
        Both lisinopril and telmisartan have good efficacy against oxidative stress with no 
significant differences between them, they possibly be suitable agents for patients with 
diabetes and hypertension. 
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