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ABSTRACT
AIMS: Diabetic nephropathy is one of the major complications of Type 2 diabetes mellitus. In this study, we 
aimed to investigate the effects of angiotensinogen M235T/T174M and angiotensin type 1 receptor A1166C 
gene polymorphisms on the development of diabetic nephropathy in patients with type 2 diabetes mellitus. 
METHODS: This study included 100 type 2 diabetes mellitus patients with diabetic nephropathy patients 
(patient group) and 99 type 2 diabetes mellitus patients without diabetic nephropathy (control group). 
Polymerase chain reaction and restriction fragment length polymorphism methods were used to identify 
polymorphisms in the angiotensinogen M235T/T174M and angiotensin type 1 receptor A1166C genes. 
RESULTS: There was no signifi cant difference in genotype frequencies of M235T gene polymorphism 
between patient and control groups (χ2 = 4.01, df = 2, p = 0.13). There was no signifi cant difference in 
genotype frequencies of T174M gene polymorphism between patient and control groups (X2 = 0.36, df = 2, p 
= 0.83). There was no signifi cant difference in genotype frequencies of A1166C gene polymorphism between 
patient and control groups (χ2 = 0.51, df = 2, p = 0.77).
CONCLUSIONS: The results showed no signifi cant difference in angiotensinogen M235T/T174M and 
angiotensin type 1 receptor A1166C gene polymorphisms between the patient and control groups. Future 
studies are needed to validate the results of this study and to explore underlying mechanisms (Tab. 3, Fig. 3, 
Ref. 35). Text in PDF www.elis.sk
KEY WORDS: type 2 diabetes mellitus, diabetic nephropathy, angiotensinogen gene polymorphism, 
angiotensin type 1 receptor, gene polymorphism.
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Introduction

Type 2 diabetes mellitus (DM) is a serious public health prob-
lem that can lead to both microvascular and macrovascular compli-
cations (1). One of the most serious microvascular consequences 
of diabetes is diabetic nephropathy (DN), which is manifested by 
proteinuria (1, 2). DN is a clinical syndrome that affects about 
20–30 % of diabetic individuals, advances slowly and leaves the 
patient dependent on renal replacement therapy (3). It is also con-
sidered the primary cause of end-stage renal disease (ESRD) in 
developed countries (4). The pathogenesis of diabetic nephropathy 

is not fully understood, but present evidence indicates that many 
factors such as metabolic abnormalities, various growth factors, 
hemodynamic changes and genetic factors contribute to the patho-
genesis of diabetic nephropathy (5).

It is known that the renin-angiotensin system (RAS) plays an 
important role in renal hemodynamic alterations in DN and that 
genes involved in the RAS predispose to the development of DN 
(5, 6). Renin, angiotensinogen (AGT), angiotensin-converting 
enzyme (ACE), ACE2, angiotensin II type 1 receptor (AT1R), 
and angiotensin II type 2 receptor (AT2R) are the components of 
the renin-angiotensin system (RAS) (7). The AT1R, a G-protein-
coupled receptor, mediates the impact of angiotensin II on vaso-
constriction and cell transport of molecules (8). The AT1R gene 
is located on chromosome 3q24 and consists of 5 exons and 4 
introns (9). Although many polymorphisms have been identifi ed 
in this gene, the most studied of these is the A1166C variant (10). 
The A1166C polymorphism in the 3′-untranslated region of the 
AT1R gene corresponds to adenine (A) to cytosine (C) transversion 
at position 1166 (11). According to several studies, the A1166C 
gene polymorphism has been linked to a variety of diseases, in-
cluding hypertension, left ventricular hypertrophy, coronary heart 
disease, and DN (12). However, the results obtained from studies 
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conducted so far to investigate the relationship between A1166C 
polymorphism and nephropathy are not consistent with each other 
(13, 14). One of the components of RAS is AGT which combines 
with renin to generate angiotensin I, the precursor of angiotensin 
II (15). The human AGT gene, which is located on chromosome 
1q42–43 and consists of 5 exons and 4 introns, encodes angioten-
sinogen (16, 17). AGT genetic variations may infl uence the RAS 
activity which in turn infl uences the onset and progression of DN 
(4). Common polymorphisms of the AGT gene include M235T 
which encodes threonine instead of methionine at position 235 in 
exon 2, and T174M which encodes methionine for threonine in 
exon 2 (3, 12).

Determining whether genetic polymorphisms associated with 
RAS are associated with diabetic nephropathy may contribute 
signifi cantly to slowing the disease progression. In this study, we 
aimed to investigate the effects of AGT M235T/T174M and AT1R 
A1166C gene polymorphisms on the development of diabetic ne-
phropathy in patients with type 2 diabetes mellitus.

Materials and methods

Study cohort
In our study, the fi les of the patients who were under the fol-

low-up of Trakya University Faculty of Medicine, Nephrology 
and Endocrinology Departments were scanned. It was decided to 
include a total of 199 patients in the study, by taking a total of 100 
patients (patient group) and 99 patients without diabetic nephropa-
thy (control group) who were undergoing dialysis due to occult, 
overt diabetic nephropathy or diabetic nephropathy in two evalu-
ations made at least one month apart. While the mean age of the 
patient group was 62.14 ± 9.35, the mean age of the control group 
was calculated as 60.70 ± 9.85. The age range of the patient group 
was 38‒87, and the age range of the control group was 38‒81. An 
informed consent form was given to the individuals in the patient 
and control groups, and their consent was obtained by informing 
them about the study.

DNA isolation
Peripheral blood samples from the patient and control groups 

were taken into vacuum tubes with ethylenediaminetetraacetic 
acid (EDTA) and stored in the laboratory at + 4 °C. DNA was 
isolated from the blood samples taken using a DNA isolation kit. 
DNA purity and quality were evaluated by absorbance values in a 
spectrophotometer. The isolated DNAs were run in 0.8 % agarose 
gel electrophoresis and the bands formed were observed under 
ultraviolet (UV) light.

Determination of genotypes
AGT M235T and T274M, AT1R A1166C gene polymorphisms
The M235T and T274M polymorphisms of the AGT gene, and 

the A1166C polymorphism of the AT1R gene were determined by 
polymerase chain reaction (PCR) followed by restriction fragment 
length polymorphism (RFLP) analysis. Primers sequences for each 
SNPs, and PCR conditions are listed in Table 1. The products re-
produced by PCR were loaded on a 2 % agarose gel and stained 
with ethidium bromide (EtBr); then, electrophoresis was carried 
out at 110 volts and observed under UV light. The PCR products 
were digested with restriction enzymes Tth111, NcoI and HaeIII, 
respectively, for 1 hour at 37 °C to identify M235T, T74M and 
A1166C gene polymorphisms. Ethidium bromide staining was 
used to visualize digested DNA fragment products separated by 
2.5 % agarose gel electrophoresis.

Statistical analysis
Statistical analysis of the data obtained in this study was per-

formed using the SPSS (Statistics Package of Social Science) v20 
(License No. 10240642) statistical package program. In the evalua-
tion of age, height, weight, body surface area (BSA) and body mass 
index (BMI) variables, the independent t-test was used to determine 
whether there was a difference between the two sample groups in 
terms of means. The chi-square (χ2) analysis method was used to 
test whether the relationship between the variables was statistically 
signifi cant in the comparison of genotype distributions, alcohol, 

M235T T174M A1166C
Primer sequence  (5’3’) F: 5’-CCG TTT GTG CAG GGC 

CTG GCT CTC T-3’

R: 5’-CAG GGT GCT GTC CAC 
ACT GGA CCC C-3’

F: 5’-TGG CAC CCT GGC CTC 
TCT CTA TCT-3’

R: 5’-CAG CCT GCA TGA ACC 
TGT CAA TCT-3’

F: 5’-GCA GCA CTT CAC TAC 
CAA ATG GGC-3’

R: 5’-CAG GAC AAA AGC AGG 
CTA GGG AGA-3’

PCR reaction conditions 95°C for 5 min,
35 cycles of 95°C for 1 min, 68°C 
for 1 min, 72°C for 1 min, 72°C for 
10 min.

95°C for 5 min
38 cycles of 94°C for 15 s, 64°C 
for 45 s, 72°C for 45 s, 72°C for 
10 min.

95°C for 5 min
35 cycles of 94°C for 1 min, 55°C 
for 1 min, 72°C for 1 min, 72°C for 
7 min.

PCR product size 165 bp 353 bp 255 bp
Restriction enzyme,
incubation conditions

Tth111I
37°C for 1 h

NcoI
37°C for 1 h

HaeIII
37°C for 1 h

Fragment length (bp) TT: 24 bp - 141 bp
TM: 24 bp - 141 bp - 165 bp
MM: 165 bp

MM: 155 bp - 198 bp
TM: 155 bp - 198 bp - 353 bp
TT: 353 bp

CC: 24 bp - 231 bp
AC: 24 bp - 231 bp - 255 bp
AA: 255 bp

Tab. 1. Summary of conditions for M235T, T174M and A1166C genetic analyses.
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smoking, disease history, hypertension and active ingredients of 
the drugs used in the patient and control groups. In the evaluation 
of diabetes age, systolic and diastolic blood pressure, protein in 
24-hour urine, total protein in 24-hour urine, microalbumin, urine 
volume, 24-hour urine creatinine clearance, drug history, HDL-C, 
LDL-C and HbA1c variables in patient and control groups, the 
Mann-Whitney U test was used. The found results were expressed 
as a percentage or mean standard deviation. A value of p ≤ 0.05 
was accepted as the statistical signifi cance limit.

Results

Information on the research population’s 
demographics

Out of 199 studied subjects, 100 cases 
with DN disease and 99 controls were en-
rolled in this study. Demographic and clini-
cal fi ndings from the groups participating 
in the study were examined. The results 
obtained are shown in Table 2. When the 
patient and control groups were examined 
in terms of age, weight, BMI, DBP, LDL-
C, HbA1c, diabetes age, family history, no 
signifi cant difference was found (p > 0.05). 
However, when these two groups are evalu-
ated according to gender, height, BSA, SBP, 
HDL-C, microalbuminuria, creatinine clear-
ance in urine, total protein, protein in 24-
hour urine, urine volume, drug history, hy-
pertension, smoking and insulin use, there 
is a risk against the disease that could be 
considered to be factors (p < 0.05).

The electrophoretogram of angiotensino-
gen M235T/T174M and AT1R A1166C 
gene polymorphisms in the restriction en-
zyme digestion

Figures 1, 2, and 3 show patient and 
control truncation products for the AGT 
M235T/T174M and AT1R A1166C gene 
polymorphisms, run on 2.5 % agarose gel 
and viewed under ultraviolet light.

The frequencies of AGT gene M235T and T174M and AT1R gene 
A1166C genotype and allele among studied groups

Table 3 summarizes the genotype and allele frequencies of the 
examined AGT gene M235T and T174M and AT1R gene A1166C 
polymorphisms in DN and control groups. There was no signifi cant 
difference in genotype frequencies of AGT gene M235T poly-
morphism between DN and control groups (χ2 = 4.01, df = 2, p = 
0.13). The frequency of TT genotype was very low (27.8 %) and 
the frequencies of the TM and MM genotypes were higher in the 
DN group as compared to the control group (52.2 % and 53.3 %, 

Clinical fi ndings of patient 
and control groups

Diabetic nephropathy group
(100)

Control group
(99) p

Male/female (n%) 51 (% 50.5)/ 50 (% 49.5) 33 (% 33.0)/ 67 (% 67.0) 0.012***
Age (year) 62.14±9.35 60.70±9.85 0.290*
Height (cm) 164.09±9.54 161.53± 8.38 0.045*
Weight (kg) 84.85±14.31 81.42±15.50 0.105*
BSA (m2) 1.93±0.17 1.87±0.19 0.043*
BMI (kg/m2) 31.70± 5.89 31.27± 5.89 0.599*
SBP (mmHg) 138.55±18.27 123.94±15.67 0.000**
DBP (mmHg) 79.35±13.22 75.00 ±10.52 0.088**
HDL-C (mg/dl) 46.20±13.28 51.95±16.35 0.043**
LDL-C (mg/dl) 112.72±37.43 113.01±34.15 0.911**
HbA1c (%) 7.20±1.35 8.14±7.98 0.908**
Diabetes duration (years) 12.17±7.63 11.02±7.71 0.192**
Microalbuminuria (mg/dl) 27.60±36.29 0.50±0.80 0.000**
Creatine clearance (mg/min) 78.69±57.42 106.34±39.02 0.000**
Total protein (mg/dl) 51.76±76.56 6.70±23.62 0.000**
Total protein result (mg/day) 1202.77±1637.13 85.20±55.33 0.000**
Urine volume (ml) 2649.50±952.22 2412.96±1017.10 0.050**
Drug story 8.77±7.72 7.05±8.85 0.035**
Hypertension

Yes/No (n%) 60 (% 90.9)/ 6 (% 9.1) 41 (% 63.1)/ 24 (% 36.9) 0.001***
Smoking

Yes/No (n%) 20 (% 19.8)/ 81 (% 80.2) 7 (% 7.0)/ 93 (% 93.0) 0.014***
Family story

Yes/No (n%) 66 (%65.3)/ 35 (%34.7) 53 (%53.0)/ 47 (%47.0) 0.075***
Insulin use

Yes/No (n%) 47 (% 46.5)/ 54 (% 53.5) 31 (% 31.0)/ 69 (% 69.0) 0.024***
*Student-t test. **Mann-Whitney U test. *** Chi-square (χ2) test.
BSA: body surface area, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, 
HDL-C: high-density lipoprotein, LDL-C: low-density lipoprotein, Hb: hemoglobin.

Tab. 2. The clinical characteristics of control and diabetic nephropathy groups.

Fig. 1. Gel electrophoresis of PCR amplifi ed product of AGT M235T 
gene polymorphism.

Fig. 2. Gel electrophoresis of PCR amplifi ed product of AGT T174M 
gene polymorphism.
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respectively). The risk of developing DN in individuals with the 
MM genotype is 2.97 times higher than in individuals with the 
TT genotype (OR = 2.97, 95% CI = 0.91‒2.73, p = 0.06). There 
was no signifi cant difference in allele frequencies of AGT gene 
M235T polymorphism between DN and control groups (χ2 = 1.20, 
df = 1, p = 0.27). The T allele had a very low frequency (47.1 %) 
while that of the M allele in the DN group was higher (52.7 %) as 
compared to the control group (52.9 % and 47.3 %, respectively). 
Individuals with the M allele are 1.25 times more likely to develop 
DN than those with the T allele (OR = 1.25, 95% CI = 0.84‒1.86, 
p = 0.27) (Tab. 3).

There was no signifi cant difference in genotype frequencies of 
AGT gene T174M polymorphism between DN and control groups 
(χ2 = 0.36, df = 2, p = 0.83). Compared to the control group, the 
frequency of the TT genotype in the DN group was very low 
(49.0 %), and the frequencies of the TM and MM genotypes were 
53.8 % and 50.0 %, respectively. The risk of developing DN in 
individuals with the TM genotype is 1.22 times higher than in 

those with the TT genotype (OR = 1.22, 95% CI = 0.64‒2.29, p 
= 0.54). There was no statistically signifi cant difference in the 
AGT gene T174M polymorphism allele frequencies between the 
DN and control groups (χ2 = 0.28, df = 1, p = 0.59). The T allele 
had a very low frequency (46.7 %) and the frequency of the M 
allele in the DN group was higher (53.6 %) as compared to the 
control group (50.3 % and 46.4 %, respectively). The probability 
of developing DN in individuals with T allele is 1.14 times higher 
than in those with M allele (OR = 1.14, 95% CI = 0.65‒2.01, p 
= 0.64) (Tab. 3).

There was no signifi cant difference in genotype frequencies 
of AT1R gene A1166C polymorphism between DN and control 
groups (χ2 = 0.51, df = 2, p = 0.77). Among the DN and control 
groups, the frequencies of AA genotype were 48.7 % and 21.3 %, 
respectively, those of AC genotype were 53.7 % and 46.3 %, respec-
tively, while CC genotype frequencies were 46.7 % and 53.3 %,
respectively. The risk of developing DN in individuals with the 
AC genotype is 1.22 times higher than in those with the AA geno-
type (OR = 1.22, 95% CI = 0.67‒2.23, p = 0.51). In addition, the 
risk of developing DN in individuals with CC genotype is 0.08 
(1‒0.92) times lower than in those with AA genotype (OR = 0.92, 
95% CI = 0.31‒2.70, p = 0.88). There was no signifi cant differ-
ence in allele frequencies of AT1R gene A1166C polymorphism 
between the DN and control groups (χ2 = 0.86, df = 1, p = 0.76). 
The A allele had a very low frequency (49.8%) and the frequency 
of the C allele in the DN group was higher (51.5 %) in the DN 
group than its frequency in the control group (50.2 % and 48.5 %, 

respectively). Individuals with the A allele 
are 1.07 times more likely to develop DN 
than those with the C allele (OR = 1.07, 95% 
CI = 0.68‒1.69, p = 0.76) (Tab. 3).

Discussion

Diabetes mellitus is a complex syn-
drome that leads to various metabolic dys-
functions. These metabolic dysfunctions 
manifest as microvascular complications 
such as diabetic nephropathy, retinopathy, 
and neuropathy. DN is an important com-
plication of diabetes, affecting approxi-
mately 40 % of diabetic patients. Clini-
cally, it is characterized by proteinuria, 
decreased rate of glomerular fi ltration, hy-
pertension, increased cardiovascular mor-
bidity and mortality. An individual with 
diabetic nephropathy may be predisposed 
to several risk factors such as hyperglyce-
mia, increased blood pressure, and genetic 
changes (18). DN pathogenesis has been 
linked to many molecular and biochemical 
pathways. The RAS is regarded as a key 
pathway among these. RAS includes dif-
ferent subsystems that contribute to the de-
velopment of DN (19). Renin, AGT, ACE, 

AGT and AT1R 
Polymorphic sites

Control Diabetic 
nephropathy OR (95%C)    p

 n=99 % n=100 %
TT 13 72.2 5 27.8 1   ‒ ‒
TM 65 47.8 71 52.2 2.84 0.96‒8.40 0.05
MM 21 46.7 24 53.3 2.97 0.91‒2.73 0.06

AGT M235T χ2=4.01 df=2 p=0.13
T allele 91 52.9 81 47.1 1   ‒ ‒
M allele 107 47.3 119 52.7 1.25 0.84‒1.86 0.27

χ2=1.20 df=1 p=0.27
TT 74 51 71 49 1    ‒ ‒
TM 24 46.2 28 53.8 1.22 0.64‒2.29 0.54
MM 1 50 1 50 1.04 0.06‒16.98 0.97

AGT T174M χ2=0.36 df=2 p=0.83
T allele 172 50.3 170 46.7 1.14 0.65‒2.01 0.64
M allele 26 46.4 30 53.6 1    ‒ ‒

χ2=0.28 df=1 p=0.59
AA 60 51.3 57 48.7 1 ‒ ‒
AC 31 46.3 36 53.7 1.22 0.67–2.23 0.51
CC 8 53.3 7 46.7 0.92 0.31‒2.70 0.88

AT1R A1166C χ2=0.51 df=2 p=0.77
A allele 151 50.2 150 49.8 1 ‒ ‒
C allele 47 48.5 50 51.5 1.07 0.68‒1.69 0.76

χ2=0.86 df=1 p=0.76

Tab. 3. Distribution of genotypes and allele frequencies of AGT M235T and T174M and AT1R 
A1166C gene polymorphisms in diabetic nephropathy and control groups.

Fig. 3. Gel electrophoresis of PCR amplifi ed product of ATIR A1166C 
gene polymorphism.
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ACE2, AT1R, and AT2R are the components of RAS (7). Single 
nucleotide polymorphisms of DN associated genes have been 
found to have a major impact on the outcome of the disease, but 
no gene has been identifi ed to be conclusively indicating the pres-
ence of DN (20). The angiotensinogen gene, which has fi ve exons 
and four introns covering 12 kb, is found on human chromosome 
1q42–43 (12). M235T and T174M are two frequent polymor-
phisms of the AGT gene (21).

Chang et al investigated the effect of the AGT M235T gene 
polymorphism in type 2 DM patients with end-stage renal disease 
in Taiwan and discovered that the polymorphism had no effect on 
this condition (22). Chen et al investigated the combined effects 
of ACE, AGT, AT1R and CYP11B2 gene polymorphisms and ar-
senic on chronic kidney disease in an arsenic-free zone in their 
patients, of whom 233 suffered from chronic kidney disease and 
449 were included in control groups. In terms of AGT M235T 
genotype distributions and allele frequencies, they found no sta-
tistically signifi cant difference (23). Tang et al conducted a meta-
analysis study in Asian whites to determine the susceptibility of 
type 1 and type 2 DM patients developing DN to the M235T gene 
polymorphism. They arrived at the conclusion that the M235T 
polymorphism had no effect on these populations (24). The rela-
tionship between end-stage renal disease and AGT M235T gene 
polymorphism was investigated in an Indian study. It was deter-
mined that this polymorphism is a risk factor for the disease (25).

Combinations of gene polymorphisms have been investigated 
in the studies we reviewed above, and inconsistent results have 
been reported in different populations. In this study, we looked at 
genotype distributions for the AGT M235T gene polymorphism. 
When the TT, TM, and MM genotypes in type 2 DM patients and 
controls were compared, no signifi cant differences were found. We 
found no statistically signifi cant difference in AGT M235T geno-
types between the patient and control groups. Our fi ndings are in 
contradiction with those of the study conducted by Sarkar et al in 
India, which concludes that M235T gene polymorphism increases 
the risk of ESRD. On the other hand, our study is compatible with 
the views that M235T gene polymorphism in different populations 
is not associated with the disease (22, 23, 24). The AGT T174M 
gene polymorphism is a single nucleotide polymorphism charac-
terized by the displacement of threonine and methionine residues 
at position 174 in AGT exon 2 (26). There were few studies on 
T174M gene polymorphism and DN in our review of the literature. 
Tarnow et al were the fi rst to document the association between 
the AGT T174M polymorphism and DN in a population-based 
case-control research. Their study included 195 people who had 
survived DN and 185 people with diabetes who still had normo-
albuminuria, and they found that the AGT locus had no discern-
ible effect on the risk of DN. (27). A meta-analysis research that 
combined 18 case-control studies and involved 8,147 people with 
coronary artery disease and 5,344 healthy controls was carried 
out in Russia. The T174M gene polymorphism may increase the 
risk of coronary artery disease in white people, according to the 
meta-analysis, while Asians did not show any correlation with 
the condition. This suggests that the Asian and Caucasian races 
stem from the differences in their ethnic backgrounds and the 

environment in which they live (28). Jakubiak et al conducted a 
meta-analysis study aimed at investigating the RAS gene poly-
morphism in Canadian Caucasians with heart failure. They dis-
covered a signifi cant increase in the 235TT genotype, T235, and 
M174 alleles in patients with heart failure as a result of the study 
(29). Another study conducted on chronic kidney disease patients 
in an arsenic-free zone found no association between the T174M 
polymorphism and disease (23). In a study conducted by Freitas 
et al in Portugal, the effect of AGT T174M gene polymorphism 
on coronary artery patients was examined and it was determined 
that the polymorphism had no effect on this condition. However, 
they reported a signifi cant relationship between the disease and 
parameters such as gender, smoking, SBP, DBP, HDL-C, HT, 
DM, and dyslipidemia (30). Agachan et al investigated ACE I/D, 
AT1R and AGT gene polymorphisms in hypertensive patients in 
Turkey. They concluded that parameters such as BMI, SBP, DBP, 
LDL-C between the patient and control groups were statistically 
signifi cant. While they found the M allele in hypertensive patients 
to be higher than the control group, they could not fi nd a signifi -
cant difference between MM genotype and hypertension (31). 
We found no statistically signifi cant difference in AGT T174M 
genotypes between the patient and control groups. Since there is 
limited literature information on T174M gene polymorphism and 
DN, we had to examine the studies that included the relationship 
of T174M gene polymorphism with various diseases in our discus-
sion. We discovered a signifi cant relationship between the disease 
and parameters such as height, BSA, gender, SBP, HDL-C, HT, 
and smoking in our study, which is consistent with the fi ndings of 
Freitas et al and Agachan et al In addition, we correlated the dif-
ferences between the patient and control groups with DN in terms 
of total protein result, total protein, microalbuminuria, creatinine 
clearance, urine volume, drug history, and insulin use.

The AT1R gene, which is located on the third chromosome’s 
long arm, is more than 55 kb long and contains 5 exons and 4 in-
trons. The AT1R gene has been linked to a number of polymor-
phisms (32), of which, the A1166C gene polymorphism has been 
the most thoroughly examined so far. Various studies have linked 
the A1166C gene polymorphism to disease processes such as HT, 
left ventricular hypertrophy, coronary heart disease and DN (12). 
Although the A1166C gene polymorphism and DN susceptibil-
ity have been studied, a consensus perspective has not yet been 
achieved. Gallego et al found no signifi cant association between 
AGTR1 A1166C gene polymorphism and DN risk in Caucasian 
populations (33). In a case-control research carried out in Taiwan, 
A1166C gene polymorphism genotype distributions were shown 
to be unrelated to the likelihood of developing chronic renal dis-
ease (23). It was shown that the A1166C gene polymorphism’s 
CC genotype was related to the general population, and the C al-
lele was associated with the Asian population in a meta-analysis 
research that included nine studies on diabetics with diabetic 
nephropathy (34). In their study of the relationship between the 
AT1R A1166C gene polymorphism and likelihood of develop-
ing diabetic nephropathy, Yin et al discovered that patients with 
diabetic nephropathy had greater frequencies of the C allele than 
simple diabetes patients and healthy controls (35). 
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It is yet unclear how the AGTR1 A1166C gene polymorphism 
impacts the onset of renal illnesses, particularly that of DN. In-
consistencies in the fi ndings can be attributed to different genetic 
backgrounds of study participants, different study sample selec-
tion criteria, and unequal sample sizes. Our fi ndings are consistent 
with the literature, particularly in the fact that we discovered more 
C alleles in the DN group. However, statistical analysis revealed 
no signifi cant difference in AGT A1166C genotypes between the 
patient and control groups (p > 0.05).

Conclusion

The current study found out that DN patients did not differ 
from healthy subjects in terms of AGT M235T/T174M and AT1R 
A1166C gene polymorphisms. More research is needed to be con-
ducted on the Turkish population to understand the role of RAS 
genes in diabetic nephropathy.
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