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Cerebrovascular diseases are the second leading cause of 
death for human beings at present, and approximately 60%-70% 
of them are ischemic stroke. Ischemic stroke is highly related with 
hypertension, it has been reported in some existing studies that 
around 50% of hypertensive subject might have stroke event at the 
end. There is a linier relation between the increasing of blood 
pressure and the number of mortality by which every 1 mmHg of 
increasing blood pressure leading the mortality associated-stroke 
to increase up to 2% (Iadecola, 2008). Other risk factors such as 
smoking, diabetes and hypercholesteremia also play important 
roles. However, ischemic stroke is also observed in subjects with 
none of these clinical risk factors and while still controversial, 
recent findings suggest that various types of gene polymorphisms 
may also contribute to the risk of stroke (Nakase et al. 2007).

Renin-angiotensin system (RAS) is not only important for 
water-electrolyte balance, but also play key roles in maintaining 
blood pressure and promoting the growth and proliferation of 

Ischemic stroke is highly related with hypertension. Other risk factors such as smoking, 
diabetes and hypercholesteremia also play important roles. Recent findings suggest that 
various types of gene polymorphisms may also contribute to the risk of stroke. While gene 
polymorphism for angiotensinogen (AGT) is reported to contribute to the regulation of blood 
pressure, its effect on the risk of acute ischemic stroke remains controversial. We 
hypothesized that polymorphism of the AGT gene could be a risk factor for acute ischemic 
stroke in hypertensive subjects. This case-control study took place in Wahidin Sudirohusodo 
General Hospital, Makassar, Indonesia. All cases subject (hypertensive subjects with acute 
ischemic stroke) and controls subject (hypertensive subjects without acute ischemic stroke) 
were took the blood sample to examined M235T AGT gen polymorphism as well as glucose 
blood, lipid profile, and also smoking history as risk factors. The result showed that variables 
such as age, gender, and smoking status show no difference between case and control group 
(p > 0.05). However, diabetes mellitus and dyslipidemia is more likely in case group than 
control group (p <0.05). As risk factor for acute ischemic stroke, the TT and MT genotype 
M235T AGT gene polymorphism has OR=6,4 and OR = 1,3 respectively, against MM genotype. 
TT genotype M235T AGT gene polymorphism, diabetes mellitus and dyslipidemia together as 
risk factors accounted 32.1% for acute ischemic stroke event in this study, with OR of 20.5 for 
diabetes mellitus; 10.9 for the TT genotype of AGT M235T gene; and 4.8 for dyslipidemia.  In 
conclucion, we found that TT genotype M235T AGT gene polymorphism maybe a risk factor of 
acute ischemic stroke in addition to diabetes mellitus and dyslipidemia.

cardiovascular cells. Molecular genetics studies reveal that 
RAS also takes part in the pathogenesis of cardio-cerebrovascular 
diseases. Consequently angiotensinogen gene (AGT), the only 
incipient substrate of angiotensin precursor, is widely observed as 
one of the genes associated to cerebrovascular diseases. The gene 
that encodes angiotensinogen is found on chromosome 1q42 to 43 
where a tyrosine for cytosine substitution in the second exon 
results in the substitution of threonine for methionine at amino 
acid position (Met235Thr) in the translated protein. In humans, 
the Thr235 allele has been reported to elevate the serum level of 
AGT, causing an increase in blood pressure. In the renin-
angiotensin system, AGT is converted into angiotensin I by renin 
and subsequently into angiotensin II, a vasoconstrictor, by 
angiotensin-converting enzymes (Bis JC et al. 2003). 

Therefore, we investigated whether that the AGT gene 
polymorphism may be a risk factor of ischemic stroke in 
hypertensive subjects.
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STUDY METHOD

This case-control study took place in Wahidin Sudirohusodo 
General Hospital, Makassar, Indonesia. All cases subject 
(hypertensive subjects with acute ischemic stroke) and controls 
subject (hypertensive subjects without acute ischemic stroke) 
with similar range of age and gender, all agreed to provide blood 
sample. Hypertension (> 140 mmHg systolic, > 90 mmHg diastolic 
or currently prescribed antihypertensive medication), diabetes 
mellitus (spontaneous blood sugar level > 200 mg/dL or currently 
prescribed anti-diabetic medication), hyperlipidemia (> 220 
mg/dL total cholesterol or > 150 mg/dL triglyceride) and smoking 
(current or previous smoker) were assessed as major clinical risk 
factors of stroke. Multisliced Computed Tomography were 
performed to determined the hypodens or isodens lesion as the 
sign of acute ischemic stroke. 

Blood samples using EDTA were prepared using a combined 
extraction and isolation DNA (Roche Applied Science, Cat: 
11796828001, Lot: 14767200) and amplification using 
polymerase chain reaction (PCR) technique (Roche Applied 
Science, Cat: 03515575001, Lot: 14115300) and the AGT M235T 
gene polymorphism was detected by agar electrophoresis and 
restriction fragment length polymorphism. 

It shows in this study that of 88 hypertensive subjects with 
acute ischemic stroke in the case group, 42 were female and 46 
were men. The subject's age ranges from 40-82 years old with the 
mean age was 58.1. In control group, of 88 hypertensive subjects, 
48 subjects were female and the rest 40 were men. The age of the 
subject in control group ranges from 32-80 years old with the 
mean age was 59.1 years old.  If we perform a demographical 
characteristic analysis (age and sex) between the two groups, the 
result shows that there is no significant difference between groups 
(p>0.05). The similar insignificant result was found in smoking 
factor. However, different result was found in diabetes mellitus 
and dyslipidemia. Both stroke and control groups are different 
significantly (p<0.05). In acute ischemic stroke group, there are 22 
subjects (25.0%) have diabetes mellitus compared with control 
(n=2; 2.3%) and 53 subjects (60.2%) have dyslipidemia compared 
with control (n=26; 76.5%) (Table 1). Table 1 reveals that both 
diabetes mellitus and dyslipidemia significantly contributed to 
the occurrence of acute ischemic stroke in this study. This interfere 
the contribution of  M235T AGT gene polymorphism in the 
occurrence of stroke event. Based on this data, we performed 
multivariate analysis to ensure the role of M235T AGT gene 
polymorphism in the occurrence of acute ischemic stroke by 
taking that confounding variable. 

To evaluate the role of M235T AGT gene polymorphism in the 
occurence of acute  ischemic stroke, we use X2 test and determine 
the odd ratio of TT and MT genotype against MM. The result is 
shown in Table 2.

F or all statistical analyses, we used a computer software 
application, SPSS (software package for statistical analysis). A 

2X  analysis was performed to assess the statistical differences in 
the genotype distribution and other characteristics between 
the two groups. values of p < 0.05 were considered significant.

RESULT 

Subject characteristic

This study was run from April 2013 until June 2014. The 
demographic and clinical characteristic of the study subjects is 
shown in Table 1.
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Tabel 2. Difference of M235T AGT gene polymorphism genotype 
distribution beetwen acute ischemic stroke and control in 
hypertensive subjects 

From the table above reveals that the X2 test shown p=0,218 
(insignificant but p<0,25) with OR=6,4 for TT genotype and OR = 
1,3 for MT genotype against MM genotype. These shown that 
M235T AGT gene polymorphism, especially the TT genotype, play 
a role in acute ischemic stroke however it is not statistically 
significant.

Table 3 shows that TT genotype M235 AGT gene, diabetes 
mellitus and dyslipidemia together as risk factors accounted 
32.1% for acute ischemic stroke event in this study, with OR of 20.5 
for diabetes mellitus; 10.9 for the TT genotype of AGT M235T 
gene; and 4.8 for dyslipidemia. 

DISCUSSION 

In addition to genetic factors, there are other factors such as 
hypertension, diabetes mellitus, dyslipidemia, smokers  that 
influence the incidence of acute ischemic stroke. All subjects of  
this study are hypertensive subject. In the study, variables such as 
age, gender, and smoking status show no difference between case 
and control group (p > 0.05). However, diabetes mellitus and 
dyslipidemia is more likely in case group than control group (p 
<0.05). 

RAS is a neurohumoral cascade that plays an important role in 
the regulation of body fluid homeostasis and cell proliferation. 

RAS is generated from the conversion of Angiotensionogen 
(AGT), which is mainly synthesized in the liver, to Angiotensin-I 
(Ang-I). This conversion process is influenced by the kidney-
secreted rennin. Next, the angiotensin converting enzyme (ACE) 
will then convert Ang-I to Ang-II. Ang-II is well known as the most 
potent biological of RAS after it is bound with angiotensin 
receptors. The AT1R – Ang II binding causes the sympathetic tonus 
to increases, vasoconstriction, sodium and water retension, 
endotel dysfunction, increase in oxidative stress and 
inflammation as well as cell fibrotic and proliferation (Horiuchi M 
et al 2010).

This study found that the AGT gene M235T polymorphism TT 
genotype primarily a risk factor for acute ischemic stroke (OR 6.4, 
p = 0.218 but p <0.25). Several studies have found the same result. 
Saidi S, et al (2009) in the Tunisian population was found that the 
TT genotype is a risk factor for acute ischemic stroke (OR 2.35, p 
<0.001). Wang et al, 2012, in Han's population in China reported 
that acute ischemic stroke increased  2 folded  in  TT genotype. In 
contrast, some studies showed that M  genotype is a risk factor for 
acute ischemic stroke.  Nakase study (2005) on  the male 
population in Japan M genotype  has the risk of lacunar infarction.

Angiotensinogen gene encodes a precursor of the vasoactive 
hormone Ang-II which is the effector peptide of the RA system. In 
addition to essential hypertension, M235T AGT gene 
polymorphism has also been associated with diabetic 
nephropathy and coronary heart disease. 

This study and others  have inconsistent results in terms of the 
above-mentioned gene polymorphisms with incidence of acute 
ischemic stroke. This is probably caused by differences in race, the 
selection of subjects, the presence of other risk factors such as 
diabetes mellitus, hypertension, dyslipidemia, smoking, and 
obesity plays dominant  roles.

In logistic regression analysis showed that the most 
consecutive plays main role  in the incidence of acute ischemic 
stroke is diabetes mellitus (OR 20.5; p 0.000), dyslipidemia (OR 
4.8, p 0.000), and AGT gene TT genotype (OR 10,9; p 0,041).

Diabetes mellitus is a known major risk factor for ischemic 
stroke. There are four  main hypotheses which make 
hyperglycemia due to  microvascular and macrovascular various 
pathologies: 1) An increase in the flow of polyol pathway 2) 
Advanced glycation end product enhancements 3) Activation of 
protein kinase C isoforms, and 4) An increase in the hexosamin 
pathway. According to Baliga (2006) that the main cause of stroke 
in people with diabetic is frequently microvascular disease from 
fibrinoid necrosis which causes small subcortical infarcts 
designated as lacunar strokes. Diabetics also have an increased 
incidence of large vessels intracranial vascular disease. Baltimore 
Washington Cooperative Young Stroke Study found that the risk of 
stroke increased 10 fold  in diabetic subjects under age 44 years, 
average range from 23 fold in white  young men  (Baliga et.al, 
2006).

Dyslipidemia is a known risk factor for ischemic stroke. Togha 
(2010), concluded that the levels of low density lipoprotein (LDL) 
is a risk factor for ischemic stroke. Laloux (2004) distinct that 
hypercholesterolemia and hipertrigeliseridemia is a risk factor for 
ischemic stroke. 

There are several potential limitations of this study. First, a 
small sample population and some risk factors are  
inhomogeneous in both groups. Secondly, all the subjects involved 
in this study with varying neurological deficits. It would be ideal 
and more better to take a consecutive sampling of subjects with  

Table 3. Summary of logistic regression genetic factors and 
other risk factors for ischemic stroke
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symptoms of similary stroke lesion and location. At last, the 
duration of exposure to risk factors of hypertension, diabetes 
mellitus and dyslipidemia is unknown.

In conclucion, we found that TT genotype M235T AGT gene 
polymorphism maybe a risk factor of acute ischemic stroke in 
addition to diabetes mellitus and dyslipidemia.

Copyright 2010 BioMedSciDirect Publications IJBMR - ISSN: 0976:6685. 
All rights reserved.

c

Nadra Maricar et al. 4953-4956  Int J Biol Med Res. 2015; 6(2): 


	Page 1
	Page 2
	Page 3
	Page 4

