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Abstract. – OBJECTIVE: To explore the cor-
relation between angiotensin II type 1 receptor 
(AT1R) gene polymorphism and epilepsy sec-
ondary to cerebral infarction and its signifi-
cance for the diagnosis of this disease.   

PATIENTS AND METHODS: A total of 200 
patients with epilepsy secondary to cerebral 
infarction were enrolled from our hospital as 
observation group, and 200 patients without 
epilepsy after cerebral infarction as control 
group. Genomic deoxyribonucleic acids (DNAs) 
were extracted from the peripheral blood of the 
subjects, and the polymorphic regions at AT1R 
gene loci rs380400, rs1799870, rs12721273, and 
rs55707609 were amplified via polymerase chain 
reaction (PCR) and sent to the company for se-
quencing. The concentration of farnesyl diphos-
phate synthase (FDPS) was determined using 
enzyme-linked immunosorbent assay (ELISA) 
kit, and activated partial thromboplastin time 
(APTT) and prothrombin time (PT) were mea-
sured in the Laboratory Department.   

RESULTS: There were no differences 
in the allele distributions at AT1R gene loci 
rs380400 (p=0.070), rs179987 (p=0.0.280), and 
rs55707609 (p=0.046), but in the allele distribu-
tion at rs12721273 (p=0.001) between control 
group and observation group, and observation 
group exhibited a significantly lower frequen-
cy of allele G in cerebral infarction patients 
than control group [153 (0.383) vs. 198 (0.495)]. 
The frequency of genotype GT at rs12721273 
was lower [71 (0.355)] and that of genotype TT 
was evidently higher [88 (0.440)] in observation 
group (p=0.000). Control group showed a nota-
bly lower frequency of genotype AA [47 (0.235)] 
and a markedly higher frequency of genotype 
AT [110 (0.550)] at rs55707609 (p=0.000). Obser-
vation group exhibited a substantially lower fre-
quency of recessive model AG+GG [128 (0.640)] 
(p=0.037), and a notably higher frequency of 
homozygous model AA [72 (0.360)] (p=0.048) at 
AT1R gene locus rs380400, a remarkably low-

er frequency of dominant model GG+GT [112 
(0.560)] (p=0.002) at rs12721273, and a signifi-
cantly lower frequency of recessive model AT+TT 
[126 (0.630)] (p=0.000) and a considerably lower 
frequency of heterozygous model AT [84 (0.420)] 
(p=0.026) at rs55707609. The frequencies of 
AT1R gene haplotypes ACGA (p=0.001), ACGT 
(p=0.045), ACTT (p=0.000), ATTT (p=0.048), GC-
TA (p=0.000), and GTGA (p=0.005) in observa-
tion group were distinctly higher than those in 
control group, and the frequencies of the haplo-
types ACTA (p=0.000) and ATTA (p=0.029) were 
evidently lower than those in control group. The 
loci rs12721273 and rs1799870 showed a sig-
nificant association (D’=0.783), and APTT was 
considerably correlated with genotype AG at 
rs380400 (p=0.042), PT with genotype CC at 
rs1799870 (p=0.002) and FDPS with genotype 
AA at rs55707609 (p=0.015).

CONCLUSIONS: The polymorphisms of AT1R 
gene loci rs380400, rs1799870, rs12721273, and 
rs55707609 are correlated with the susceptibili-
ty to epilepsy secondary to cerebral infarction.
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Introduction

Cerebral infarction is mainly attributed to high 
blood viscosity and chronic vascular diseases, 
and its incidence rate is higher in the middle-aged 
and elderly, as the high-risk population for cere-
brovascular disease, than that in other groups1,2. 
With the changes in people’s diet habits and life 
routines, increasingly younger people suffer from 
cerebral infarction, and the cases of cerebral in-
farction in China are generally more than those 
in Western countries3,4. Due to the special onset 
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site of cerebral infarction, its complications or se-
quelae tend to be correlated with nervous system 
diseases among which, epilepsy has the highest 
incidence rate after cerebral infarction5. Epilepsy 
after cerebral infarction greatly disturbs the life 
of patients and affects the treatment of primary 
diseases, constantly aggravating the diseases. 
Therefore, it is of great significance to research 
the causes and susceptibility factors for epilepsy 
after cerebral infarction.

Angiotensin II type 1 receptor (AT1R) influ-
ences the functions of vessels and cells in cardio-
vascular and cerebrovascular diseases through 
the activation of the renin-angiotensin-aldoste-
rone system. AT1R can affect the level of reac-
tive oxygen species in endothelial cells to exert 
an effect on the degree of vascular contraction6. 
AT1R is closely associated with various diseases, 
and it mainly has its expression level regulated to 
change the vascular functions of lesion tissues, 
thereby exerting an effect. AT1R, as the influenc-
ing factor for the prognosis of esophageal squa-
mous cell carcinoma, can affect the proliferation 
of carcinoma cells through the mTOR pathway7. 
Exposed to PM2.5, the activation of the MAPK 
pathway reduces the expression of AT1R, leading 
to vascular endothelial cell dysfunction and ulti-
mately affecting normal vascular function8. Addi-
tionally, AT1R is related to the vascular function 
in spontaneous hypertension9, diabetes-induced 
cardiovascular dysfunction10, as well as other dis-
eases. AT1R gene polymorphism plays a role in 
the cerebrovascular system through the influence 
on its expression, and it may be correlated with 
the susceptibility to epilepsy secondary to cere-
bral infarction, and probably affects coagulation 
indicators in patients, thereby influencing disease 
conditions.

Therefore, this paper explored the correla-
tions of the susceptibility to epilepsy secondary 
to cerebral infarction and its clinical features with 
AT1R1 gene polymorphisms through the research 
of the polymorphisms of AT1R gene loci rs380400, 
rs1799870, rs12721273 and rs55707609, combined 
with haplotype analysis and detection of coagula-
tion indicators in cerebral infarction patients.

Patients and Methods

General Information
A total of 400 cerebral infarction patients ad-

mitted to our hospital from the middle of 2017 to 
now were enrolled, and of them, 200 patients with 

secondary epilepsy were selected as observation 
group, and 200 patients without epilepsy as con-
trol group. The clinical information, including 
name, ID No., age, sex, height, weight, histories 
of diseases, and familial history, were collected 
from the subjects in both observation group and 
control group. The mean age was (58.34±5.12) 
years old in control group and (59.45±6.51) years 
old in observation group. The differences in 
such general information as age between the two 
groups were not statistically significant (p>0.05). 
This study was approved by the Ethics Commit-
tee of Weihai Municipal Hospital.

The diagnostic criteria for cerebral infarction are 
as follows: middle-aged and elderly patients with the 
histories of cerebrovascular disease and hematopa-
thy, such as cerebral atherosclerosis and high blood 
viscosity, those who often had an attack when tak-
ing a quiet rest, those who rapidly exhibited focal 
neurological symptoms that were progressively ag-
gravated, and those whose cranial CT scans showed 
low-density foci within 24 h after onset.

The complicated epilepsy in observation group 
was diagnosed based on the following criteria: 
patients with no medical and familial histories 
of epilepsy and epilepsy after cerebral infarction, 
those with different degrees of abnormalities in 
electroencephalogram, and those with such sei-
zure symptoms as convulsion of the limbs and 
neck stiffness.

Collection and Processing of Samples
A total of 7-8 mL of peripheral blood was col-

lected from observation group and control group. 
After sampling in the Laboratory Department, the 
blood was placed in a centrifuge within 2 h and 
centrifuged at 3,500 rpm for 8 min to separate the 
upper-layer serum and mid-layer nucleated cells. 
Then, they were transferred into new centrifuge 
tubes. Subsequently, the upper-layer serum was 
stored in liquid nitrogen for detection, and ge-
nomic deoxyribonucleic acids (DNAs) were ex-
tracted from the mid-layer nucleated cells.

Genomic DNA Extraction
Genomic DNAs were extracted from the pe-

ripheral blood in both observation group and con-
trol group using the blood genome extraction kit 
(Tiangen, Beijing, China) strictly according to the 
standard operations in the kit. Specifically, a cen-
trifuge tube was added with 200-250 μL of prote-
ase K solution, peripheral blood sample and 2 mL 
of buffer (GE) based on the volume of the sample, 
and the mixture was mixed using a vortex shaker 
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for 1 min, and let stand at 65°C for 10 min. The 
resulting sample was added with 2 mL of absolute 
alcohol, mixed evenly, and transferred into an ab-
sorption column, and then the absorption column 
was added with 2 mL of buffer, and centrifuged 
at 4,000 rpm for 1 min. Subsequently, buffer was 
added into the absorption column for centrifu-
gation again. After 200 μL of elution buffer was 
added into the absorption column, the solution 
obtained was the genomic DNA of subjects. The 
purity of DNAs was measured using an ultravio-
let spectrophotometer, and the samples with the 
optical density (OD) 260/OD280 ratio of 1.8-2.0 are 
eligible for subsequent research.

Polymerase Chain Reaction (PCR)
Amplification and Analysis of AT1R 
Gene Polymorphism

The polymorphic regions at AT1R gene loci 
rs380400, rs1799870, rs12721273, and rs55707609 
were amplified using a PCR instrument. The to-
tal PCR system (25 μL) comprised 1 μL of for-
ward primers, 1 μL of reverse primers, 0.5 μL of 
DNA template, 12.5 μL of Taq DNA polymerase, 
and 10 μL of dH2O. The conditions of PCR are 
as follows: 95°C for 5 min, (95°C for 30 s, 55°C 
for 40 s, and 72°C for 40 s)×45 cycles, and 72°C 
for 5 min. The following primers of polymorphic 
loci were used in the PCR: rs380400: Forward 
(5’→3’): ATGGCCCACATACCCAGTG [tem-
perature of melting (Tm) =61.6), Reverse (5’→3’): 
CTCCACCTTGCACACGCAATA (Tm=62.8), 
and rs1799870: Forward (5’→3’): CCTACTGGAC-
CGGGATGTTAC (Tm=61.9), Reverse (5’→3’): 
CTCGATCCATCTGCCATTGTT (Tm=60.8). 
Rs12721273: Forward (5’→3’): AATGGCAGAT-
GGATCGAGTACG (Tm=61.2), Reverse (5’→3’): 
TCAAGCACGAACTTCTTGGAG (Tm=60.7). 

rs55707609: Forward (5’→3’): CATCCCCTTG-
GGTTCTCAGTG (Tm=61.6), Reverse (5’→3’): 
GTTGACGGCTGTTTCTGTTCT (Tm=60.2). Fi-
nally, the PCR products were sent to Shanghai Bio-
logical Co., Ltd. (Shanghai, China) for sequencing, 
and the polymorphism at each locus of AT1R gene 
in observation and control groups was analyzed.

Detection of Coagulation Indicators
The coagulation indicators activated partial 

thromboplastin time (APTT) and prothrombin 
time (PT) were determined in the clinical exam-
ination room of the Laboratory Department in 
our hospital, and after routine quality control, 
the automatic coagulation analyzer was used to 
test the peripheral blood of subjects within 1 h. 
Enzyme-linked immunosorbent assay (ELISA) 
was adopted to determine farnesyl diphosphate 
synthase (FDPS). The above operation steps 
were strictly according to the instructions of 
R&D ELISA kit (R&D Systems, Minneapolis, 
MN, USA). The upper-layer serum of the periph-
eral blood in both observation group and con-
trol group was used for detection, followed by 
the reading of absorbance in a microplate reader, 
with the mean sensitivity in the trial<0.52 pg/
mL, and the inter-batch coefficient of variation 
as 6.4%.

Statistical Analysis
IBM Statistical Product and Service Solutions 

(SPSS) 23.0 software (IBM, Armonk, NY, USA) 
was employed for statistical analysis. Enumer-
ation data were compared using χ2-test, and the 
Hardy-Weinberg equilibrium test was performed. 
Haplotype analysis was completed at the SHEsis 
website. p<0.05 was considered to be statistically 
significant.

Table I. Allele distributions at AT1R gene loci rs380400, rs1799870, rs12721273, and rs55707609.

 Allele Control  Observation Odd ratio 95% χ2 p-value
  group group (OR) confidence 
     interval (CI)   

rs380400 A 211 (0.527) 236 (0.590) 1.28 0.97-1.70 3.16 0.070 
 G 189 (0.472) 164 (0.410)    
rs1799870 C 206 (0.515) 191 (0.477) 0.86 0.65-1.13 1.12 0.280 
 T 194 (0.485) 209 (0.522)    
rs12721273 G 198 (0.495) 153 (0.383) 0.63 0.47-0.83 10.27 0.001 
 T 202 (0.505) 247 (0.618)    
rs55707609 A 232 (0.580) 232 (0.580) 1.32 1.00-1.75 3.95 0.046 
 T 204 (0.510) 168 (0.420)
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Results

Allele Distributions at AT1R Gene 
Loci rs380400, rs1799870, rs12721273, 
and rs55707609

As shown in Table I, the allele distributions at 
AT1R gene loci rs380400 (p=0.070), rs1799870 
(p=0.0.280), and rs55707609 (p=0.046) were not 
different between control group and observation 
group, but there was a difference in the allele dis-
tribution at rs12721273 (p=0.001) between the 
two groups. Observation group exhibited a sig-
nificantly lower frequency of allele G in cerebral 
infarction patients than control group [153 (0.383) 
vs. 198 (0.495)].

Genotype Distributions at AT1R Gene 
Loci rs380400, rs1799870, rs12721273, 
and rs55707609

The frequency of genotype GT at rs12721273 
was lower [71 (0.355)] and that of genotype TT 
was evidently higher [88 (0.440)] in observation 
group (p=0.000), while control group showed 
a notably lower frequency of genotype AA [47 
(0.235)] and a markedly higher of genotype AT 
[110 (0.550)] at rs55707609 (p=0.000; Table II).

Analysis of Polymorphisms at AT1R Gene 
Loci rs380400, rs1799870, rs12721273, 
and rs55707609 and Modeling

As shown in Table III, observation group ex-
hibited a substantially lower frequency of reces-
sive model AG+GG [128 (0.640)] (p=0.037), and 
a notably higher frequency of homozygous model 
AA [72 (0.360)] (p=0.048) at AT1R gene rs380400, 
a remarkably higher frequency of dominant mod-
el GG+GT [112 (0.560)] at rs12721273 (p=0.002), 
and a significantly lower frequency of recessive 
model AT+TT [126 (0.630)] (p=0.000) and a con-

siderably lower frequency of heterozygous model 
AT [84 (0.420)] (p=0.026) at rs55707609.

Analysis of Haplotypes at AT1R 
Gene Loci rs380400, rs1799870, 
rs12721273, and rs55707609

According to the analysis results (Table IV), 
the frequencies of AT1R gene haplotypes ACGA 
(p=0.001), ACGT (p=0.045), ACTT (p=0.000), 
ATTT (p=0.048), GCTA (p=0.000), and GTGA 
(p=0.005) in observation group were distinctly 
higher than those in control group, and the fre-
quencies of the haplotypes ACTA (p=0.000) 
and ATTA (p=0.029) were evidently lower than 
those in control group. There was a significant 
association between rs12721273 and rs1799870 
(D’=0.783) (Table V).

Analysis of Correlations of 
Coagulation Indicators With 
the Genotypes at AT1R Gene Loci 
rs380400, rs1799870, rs12721273,
and rs55707609

The loci rs12721273 and rs1799870 showed 
a significant association (D’=0.783), and APTT 
was considerably correlated with genotype AG 
at rs380400 (p=0.042), PT with genotype CC at 
rs1799870 (p=0.002), and FDPS with genotype 
AA at rs55707609 (p=0.015; Table VI).

Discussion

As a relatively common disease secondary to 
cerebral infarction, epilepsy greatly impairs the 
nervous system functions of patients and affects 
their subsequent treatment as well11,12. The inci-
dence of epilepsy is associated with the site extent, 
ischemia duration and reperfusion in cerebral in-

Table II. Genotype distributions at AT1R gene loci rs380400, rs1799870, rs12721273, and rs55707609.

 Genotype Control  Observation OR 95% CI χ2 p-value
  group group  

rs380400 AA 59 (0.295) 72 (0.360) 1.22 0.89-1.39 3.01 0.222 
 AG 93 (0.465) 92 (0.460)    
 AG 48 (0.240) 36 (0.180)    
rs1799870 CC 51 (0.255) 40 (0.200) 0.98 0.7-1.08 1.72 0.420 
 CT 104 (0.520) 111 (0.555)    
 TT 45 (0.225) 49 (0.245)    
rs12721273 AA 43 (0.215) 41 (0.205) 1.66 1.23-1.87 23.13 0.000 
 GT 112 (0.560) 71 (0.355)    
 TT 45 (0.225) 88 (0.440)    
rs55707609 AA 47 (0.235) 74 (0.370) 1.02 0.78-1.35 25.01 0.000 
 AT 110 (0.550) 84 (0.420)    
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farction, and mainly influenced by cerebrovascu-
lar function and blood viscosity13. Enhancements 
in the contraction and other functions of cerebro-
vascular smooth muscle cells increase the amount 
of blood flowing through the brain, so that the ce-
rebral tissues after cerebral infarction can rapidly 
acquire oxygen and nutrients from the blood via 
other pathways, reducing the risk of secondary 
epilepsy11,14. Moreover, AT1R has a significant 
effect on cerebral vessels and smooth muscles15, 
and may be correlated with the susceptibility to 
epilepsy secondary to cerebral infarction. 

AT1R gene polymorphism is correlated with 
the development of some diseases and may be the 
key susceptibility factor for them, including hyper-
tension16, acute coronary syndrome17, breast can-
cer18, and heart failure19. According to the findings 
in this study, there were no differences in the allele 
distribution at AT1R gene loci rs380400 (p=0.070), 
rs179987 (p=0.0.280), and rs55707609 (p=0.046), 
but in the allele distribution at rs12721273 

(p=0.001) between control group and observation 
group, and observation group exhibited a signifi-
cantly lower frequency of allele G in cerebral in-
farction patients than control group [153 (0.383) vs. 
198 (0.495)], suggesting that the allele G at AT1R 
gene locus rs12721273 plays a notably protective 
role in cerebral infarction patients to make them 
more insusceptible to epilepsy. Meanwhile, the fre-
quency of genotype GT at rs12721273 was lower 
[71 (0.355)] and that of genotype TT was evidently 
higher [88 (0.440)] in observation group (p=0.000), 
while control group showed a notably lower fre-
quency of genotype AA [47 (0.235)] and a marked-
ly higher frequency of genotype AT [110 (0.550)] 
at rs55707609 (p=0.000). These results imply that 
AT1R gene locus rs12721273 can significantly af-
fect the risk of epilepsy after cerebral infarction, 
and that the patients with genotype GT is more in-
susceptible to epilepsy, while those with genotype 
TT is more prone to epilepsy, which corroborates 
the foregoing protective effect of the allele G on 

Table III. Analysis of polymorphisms at AT1R gene loci rs380400, rs1799870, rs12721273, and rs55707609 and modeling.

 Locus Genotype Control  Observation OR 95% CI χ2 p-value
   group group  

Dominant rs380400 AA+AG 152 (0.760) 164 (0.820) 0.88 0.65-1.01 2.81 0.216
 model rs1799870 CC+CT 155 (0.775) 151 (0.755) 0.83 0.63-0.98 3.76 0.098 
  TT 45 (0.225) 49 (0.245)    
 rs12721273 GG+GT 155 (0.775) 112 (0.560) 1.25 1.08-1.67 11.41 0.002 
  TT 45 (0.225) 88 (0.440)    
 rs55707609 AA+AT 157 (0.785) 158 (0.790) 0.92 0.81-1.21 1.26 0.651 
  TT 43 (0.215) 42 (0.210)    
Recessive rs380400 AA 59 (0.295) 72 (0.360) 1.23 0.98-1.41 5.23 0.037 
 model  AG+GG 141 (0.705) 128 (0.640)    
 rs1799870 CC 51 (0.255) 40 (0.200) 0.93 0.8-1.04 2.74 0.263 
  CT+TT 149 (0.745) 160 (0.800)    
 rs12721273 GG 43 (0.215) 41 (0.205) 0.67 0.43-0.78 0.98 0.816 
  GT+TT 157 (0.785) 159 (0.795)    
 rs55707609 AA 47 (0.235) 74 (0.370) 1.34 1.28-1.78 15.98 0.000 
  AT+TT 153 (0.765) 126 (0.630)    
Heterozygous rs380400 AA 59 (0.295) 72 (0.360) 0.76 0.52-0.83 2.14 0.325 
 model  AG 93 (0.465) 92 (0.460)    
 rs1799870 CC 51 (0.255) 40 (0.200) 0.84 0.65-0.94 2.13 0.304 
  CT 104 (0.520) 111 (0.555)    
 rs12721273 GG 43 (0.215) 41 (0.205) 0.65 0.56-0.76 3.45 0.063 
  GT 112 (0.560) 71 (0.355)    
 rs55707609 AA 47 (0.235) 74 (0.370) 1.25 0.94-1.36 5.87 0.026 
  AT 110 (0.550) 84 (0.420)    
Homozygous rs380400 AA 59 (0.295) 72 (0.360) 1.13 1.02-1.25 4.22 0.048 
 model  GG 48 (0.240) 36 (0.180)    
 rs1799870 CC 51 (0.255) 40 (0.200) 0.74 0.53-0.73 1.24 0.543 
  TT 45 (0.225) 49 (0.245)    
 rs12721273 GG 43 (0.215) 41 (0.205) 0.76 0.57-0.82 2.14 0.376 
  TT 45 (0.225) 88 (0.440)    
 rs55707609 AA 47 (0.235) 74 (0.370) 1.56 1.45-1.74 3.53 0.121 
  TT 43 (0.215) 42 (0.210)
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the nervous system in cerebral infarction patients. 
Conversely, genotype AT at rs55707609 has a pro-
tective effect on cerebral infarction patients, while 
genotype GT is the susceptible genotype to epilep-
sy secondary to cerebral infarction.

Since it may be a holistic concept that AT1R 
gene polymorphism affects the incidence of epilep-

sy secondary to cerebral infarction, the polymor-
phic models were established in the present study. 
It was found that observation group exhibited a 
substantially lower frequency of recessive mod-
el AG+GG [128 (0.640)] (p=0.037), and a nota-
bly higher frequency of homozygous model AA 
[72 (0.360)] (p=0.048) at AT1R gene rs380400, a 

Table IV. Haplotype analysis results of AT1R gene loci rs380400, rs1799870, rs12721273, and rs55707609.

Haplotype Control  Observation OR 95% CI χ2 p-value
 group group  
        
ACGA 14.32 (0.036) 37.09 (0.093) 0.363 0.194-0.680 10.779 0.001034
ACGT 11.62 (0.029) 23.20 (0.058) 0.486 0.237-0.997 4.025 0.044884
ACTA 71.09 (0.178) 10.59 (0.026) 7.949 4.100-15.411 49.91 1.84E-12
ACTT 13.62 (0.034) 36.66 (0.092) 0.349 0.185-0.662 11.259 0.000798
ATGA 15.50 (0.039) 15.38 (0.038) 1.008 0.491-2.069 0 0.983366
ATGT 33.21 (0.083) 20.16 (0.050) 1.706 0.963-3.022 3.419 0.064494
ATTA 63.07 (0.158) 42.28 (0.106) 1.584 1.044-2.403 4.723 0.0298
ATTT 13.57 (0.034) 25.65 (0.064) 0.513 0.262-1.005 3.907 0.048151
GCGA 22.96 (0.057) 23.32 (0.058) 0.984 0.543-1.781 0.003 0.956472 
GCGT 16.08 (0.040) 22.33 (0.056) 0.708 0.367-1.366 1.069 0.301166
GCTA 6.81 (0.017) 29.32 (0.073) 0.219 0.094-0.510 14.683 0.000129
GCTT 34.50 (0.086) 23.50 (0.059) 1.512 0.878-2.605 2.25 0.133716
GTGA 12.89 (0.032) 30.88 (0.077) 0.398 0.205-0.774 7.821 0.005185
GTGT 26.43 (0.066) 25.65 (0.064) 1.033 0.589-1.811 0.013 0.910451
GTTA 25.37 (0.063) 15.15 (0.038) 1.721 0.896-3.303 2.717 0.099328
GTTT 18.96 (0.047) 18.86 (0.047) 1.005 0.523-1.932 0 0.986976

Table V. Analysis results of correlations among AT1R gene loci rs380400, rs1799870, rs12721273, and rs55707609.

D' rs380400 rs1799870 rs12721273 rs55707609 

rs380400 — 0.023 0.153 0.074
rs1799870 0.023 — 0.783 0.128
rs12721273 0.153 0.783 — 0.216
rs55707609 0.074 0.128 0.216 —

Table VI. Haplotype analysis results of AT1R gene loci rs380400, rs1799870, rs12721273, and rs55707609.

   APTT (s)   PT (s)   FDPS (mg/L)

 Genotype Control  Observation p-value Control  Observation p-value Control  Observation p-value
  group group  group group  group group  

rs380400 AA 23.24 22.67 0.042  8.78 8.22 0.126  4.34 4.22 0.271 
 AG 25.75 19.35  8.41 7.24  4.65 4.01 
 GG 22.35 21.08  8.86 7.87  4.41 4.26 
rs1799870 CC 24.15 23.51 0.263  8.25 7.41 0.002  4.26 4.65 0.348 
 CT 22.35 22.85  8.35 8.21  4.75 4.22 
 TT 22.74 21.83  8.01 7.56  4.87 4.75 
rs12721273 GG 24.87 23.61 0.226  8.74 8.02 0.261  4.85 4.75 0.745 
 GT 22.54 22.84  7.98 8.13  4.75 4.13 
 TT 22.65 21.98  8.05 7.87  4.57 4.57 
rs55707609 AA 22.16 23.51 0.098  8.13 7.53 0.563  4.09 4.98 0.015 
 AT 21.51 21.74  8.22 8.01  4.55 4.76 
 TT 22.74 21.85  8.64 8.23  4.26 4.44 
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remarkably higher frequency of dominant model 
GG+GT [112 (0.560)] at rs12721273 (p=0.002), 
and a significantly lower frequency of recessive 
model AT+TT [126 (0.630)] (p=0.000) and a con-
siderably lower frequency of heterozygous model 
AT [84 (0.420)] (p=0.026) at rs55707609, illus-
trating that AT1R gene polymorphism depends 
not only on a single genotype, but also on the re-
cessive or dominant model combining two geno-
types to influence epilepsy secondary to cerebral 
infarction, which deepens the understanding of 
the influence of single polymorphic AT1R gene 
loci on epilepsy secondary to cerebral infarction.

AT1R haplotypes were also detected to af-
fect the development of epilepsy secondary to 
cerebral infarction. The haplotype analysis re-
sults revealed that the frequencies of AT1R gene 
haplotypes ACGA (p=0.001), ACGT (p=0.045), 
ACTT (p=0.000), ATTT (p=0.048), GCTA 
(p=0.000), and GTGA (p=0.005) in observation 
group were distinctly higher than those in con-
trol group, and the frequencies of the haplotypes 
ACTA (p=0.000) and ATTA (p=0.029) were ev-
idently lower than those in control group. The 
loci rs12721273 and rs1799870 were notably as-
sociated (D’=0.783), suggesting that the protec-
tive effect on the nervous system after cerebral 
infarction may vary among specific haplotypes. 
Therefore, the haplotypes of patients, which are 
obtained after clinically comprehensively ana-
lyzing AT1R gene polymorphisms at rs380400, 
rs1799870, rs12721273 and rs55707609, can be 
used to make a holistic and effective prediction 
for the risk of epilepsy secondary to cerebral in-
farction in patients, and screen efficacious treat-
ment means in advance and increase the rescue 
opportunity for high-risk patients.

Conclusions

The relationships of clinical coagulation fea-
tures with AT1R gene polymorphism were ex-
plored in the present study, and it was found that 
APTT was considerably correlated with genotype 
AG at rs380400 (p=0.042), PT with genotype CC 
at rs1799870 (p=0.002), and FDPS with genotype 
AA at rs55707609 (p=0.015). The above results 
serve as the stronger evidence that AT1R gene 
polymorphism may contribute to epilepsy sec-
ondary to cerebral infarction, and aggravate the 
disease through affecting coagulation indicators, 
providing effective references for clinicians to 
monitor disease conditions in patients.
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