
NEURAL REGENERATION RESEARCH  

Volume 8, Issue 16, June 2013 
 

doi:10.3969/j.issn.1673-5374.2013.16.009   [http://www.nrronline.org; http://www.sjzsyj.org] 

Mo DH, Xu HW, Zhou WS, Yang QM, Yang JW, Xiao B, Yang QD. Susceptibility gene for stroke or cerebral infarction in the Han 

population in Hunan Province of China. Neural Regen Res. 2013;8(16):1519-1527. 
 

 

 1519 

www.nrronline.org 

Danheng Mo★, Master, 

Attending physician. 

 

Corresponding author: 

Hongwei Xu, M.D., 

Professor, Department of 

Neurology, Xiangya Hospital, 

Central South University, 

Changsha 410008, Hunan 

Province, China, 

xhwxiangya@sina.com. 

 

Received: 2013-01-24  

Accepted: 2013-05-20  

(N20120915005) 

 

 

 

 
Susceptibility gene for stroke or cerebral infarction 
in the Han population in Hunan Province of China★ 

Danheng Mo1, Hongwei Xu2, Wensheng Zhou1, Qiming Yang1, Jianwen Yang1, Bo Xiao2,  

Qidong Yang2 
 
 

1 Department of Neurology, Hunan Provincial Mawangdui Hospital, Changsha 410016, Hunan Province, China  

2 Department of Neurology, Xiangya Hospital, Central South University, Changsha 410008, Hunan Province, China 

 
 

Abstract  
The scavenger receptor class B type I gene can protect against atherosclerosis; a mononucleotide 

polymorphism is associated with differences in blood lipid metabolism, postprandial serum lipid 

levels, insulin resistance, coronary artery disease and familial hyperlipidemia. In this study, the 

scavenger receptor class B type I gene exon 1 G4A gene polymorphism in atherosclerotic cerebral 

infarction patients, cerebral hemorrhage patients and normal controls was detected using the 

polymerase chain reaction-restriction fragment length polymorphism method. The results showed 

that the GA + AA genotype frequency of scavenger receptor class B type I gene G4A in 

atherosclerotic cerebral infarction patients was similar to that in cerebral hemorrhage patients and 

normal controls; however, the A allele frequency was significantly lower than that in normal controls. 

The serum level of high-density lipoprotein cholesterol in patients with the scavenger receptor class 

B type I gene G4A GA + AA genotype was significantly higher, while the serum level of low-density 

lipoprotein cholesterol was significantly lower than that in patients with the GG genotype, in both the 

atherosclerotic cerebral infarction and cerebral hemorrhage groups. The serum level of high-density 

lipoprotein cholesterol in patients with the scavenger receptor class B type I gene G4A GA + AA 

genotype was significantly higher, while the serum levels of low-density lipoprotein cholesterol and 

total cholesterol were significantly lower than those in normal controls with the GG genotype. Our 

experimental results suggest that the G4A polymorphism of the scavenger receptor class B type I 

gene is a possible predisposing risk factor for atherosclerotic cerebral infarction, and that it has no 

association with cerebral hemorrhage in the Han population in Hunan province of China. The A 

allele is possibly associated with the metabolism of high-density and low-density lipoprotein 

cholesterol. 
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Research Highlights 

(1) The scavenger receptor class B type I gene exon 1 G4A polymorphism locus may be associated 

with atherosclerotic cerebral infarction in the Han population from Hunan province of China, while it 

has no association with cerebral hemorrhage. 

(2) When the scavenger receptor class B type I gene exon 1 G4A polymorphism mutates from G to 

A, leading to amino acid changes, changes in the structure of the protein may affect its functions 

and accordingly affect scavenger receptor class B type I gene expression. This impacts lipid 

metabolism and participates in the development of atherosclerosis, ultimately resulting in 

atherosclerotic cerebral infarction. 

(3) Scavenger receptor class B type I gene may influence high-density and low-density lipoprotein 

metabolism, thus affecting the development of diseases relevant to atherosclerosis. 
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INTRODUCTION 

    

The scavenger receptor class B type I gene was first 

identified in 1993, is located at 12q24.2-qter, is about  

75 kb in length, and contains 13 exons and 12 introns. 

The protein it encodes contains 509 amino acids
[1-2]

. 

Scavenger receptor class B type I is mainly involved in 

the initial steps (high-density lipoprotein cholesterol 

outflow from the arterial wall and its removal) and final 

steps (selective uptake of high-density lipoprotein 

cholesterol in liver) of reverse cholesterol transport
[3-12]

. 

Furthermore numerous studies using transgenic and 

knockout animals have shown that scavenger receptor 

class B type I has a protective effect against 

atherosclerosis
[13-19]

. Atherosclerosis is widely 

recognized as an independent risk factor for stroke
[20-22]

, 

and its occurrence is closely related to lipid 

metabolism
[23-26]

. Structural changes trigger changes in 

gene functions. Previous studies of scavenger receptor 

class B type I gene polymorphisms have focused on the 

exon 1 G4A polymorphism and the exon 8 C1050T 

polymorphism, and these polymorphic loci impact blood 

lipid levels and are involved in the dyslipidemia in 

diabetes patients
[27]

. Unfortunately there has been no 

report on the correlation between the scavenger receptor 

class B type I exon 1 G4A polymorphism (hereinafter 

scavenger receptor class B type I gene G4A 

polymorphism) and stroke in China. This study aimed to 

explore the association of the scavenger receptor class B 

type I gene G4A polymorphism with lipid metabolism and 

stroke in the Han population from Hunan province of 

China.   

 

 

RESULTS 

 

Quantitative analysis of subjects 

One-hundred and fifty patients with atherosclerotic 

cerebral infarction were included in this study, among 

which DNA could not be extracted from one owing to 

peripheral blood hemolysis. Another 150 patients with 

cerebral hemorrhage were also used, among which nine 

patients were excluded because of peripheral blood 

hemolysis in two and low levels of extracted DNA in 

seven (three of which showed loss of DNA during the 

PCR amplification process and four of which showed 

loss of DNA during the enzymatic digestion process). 

Ultimately 149 patients with atherosclerotic cerebral 

infarction and 141 patients with cerebral hemorrhage 

entered the analysis. In addition, 120 normal controls 

were included. 

Clinical information on stroke patients  

There were no significant differences in age, gender 

ratio, triglycerides, and smoking history between the 

atherosclerotic cerebral infarction group and the control 

group (P > 0.05). In atherosclerotic cerebral infarction 

patients, the body mass index, total cholesterol, 

low-density lipoprotein cholesterol, and blood glucose 

levels were higher, while high-density lipoprotein 

cholesterol levels were lower than those in controls. In 

addition, a history of hypertension and diabetes mellitus 

was more prevalent in atherosclerotic cerebral 

infarction patients than in the control group (P < 0.05). 

There were no significant differences in age, gender 

ratio, low-density lipoprotein cholesterol, body mass 

index, blood glucose levels, smoking history, and 

history of diabetes mellitus between the cerebral 

hemorrhage group and the control group (P > 0.05). In 

cerebral hemorrhage patients, total cholesterol levels 

were higher, while high-density lipoprotein cholesterol 

levels were lower than those in the controls. Previous 

history of hypertension was more prevalent in the 

cerebral hemorrhage group than in the control group  

(P < 0.05). No significant difference was found in age, 

gender ratio, triglycerides, total cholesterol, blood 

glucose, high-density lipoprotein cholesterol, and 

smoking history between the atherosclerotic cerebral 

infarction group and the cerebral hemorrhage group  

(P > 0.05). The atherosclerotic cerebral infarction 

patients had a higher level of low-density lipoprotein 

cholesterol and more prevalent complications of 

diabetes mellitus than did the cerebral hemorrhage 

patients (P < 0.05; Table 1). 

 

Scavenger receptor class B type I G4A genotype 

analysis 

As shown in Figure 1, the scavenger receptor class B 

type I gene G4A PCR amplification product was 304 bp. 

After PCR products were digested with the restriction 

enzyme AluI, three genotypes were observed, one 

homozygous GG genotype band at 304 bp, three 

heterozygous GA genotype bands at 304, 188 and   

116 bp, and two homozygous AA genotype bands at  

188 and 116 bp (Figure 2). 

 

Scavenger receptor class B type I G4A 

polymorphism distribution in stroke patients 

Only the GG and GA genotypes were detected in    

149 patients with atherosclerotic cerebral infarction, 

while the AA genotype was not detected. The GG, GA 

and AA genotypes were all detected in 141 patients with 

cerebral hemorrhage and 120 normal controls. The 

genotype and allele frequencies are shown in Table 2. A 
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Hardy-Weinberg genetic equilibrium test showed that all 

genotypes in the three groups met a genetic equilibrium, 

indicating a population representation (χ
2
 = 3.92, P < 

0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Blood lipid levels in scavenger receptor class B  

type I G4A polymorphism with different genotypes  

In the control group, high-density lipid protein cholesterol 

levels were lower, while low-density lipoprotein 

cholesterol and total cholesterol levels were higher in the 

scavenger receptor class B type I G4A polymorphism 

GG genotype subgroup than in the scavenger receptor 

class B type I G4A GA + AA genotype subgroup (P < 

0.05; Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The serum level of high-density lipoprotein cholesterol 

in the scavenger receptor class B type I G4A GA + AA 

genotype subgroup was significantly decreased, while 

the serum level of low-density lipoprotein cholesterol 

was significantly increased compared with those in 

atherosclerotic cerebral infarction and cerebral 

hemorrhage patients with the GG genotype (P < 0.05). 

However, there was no significant difference in body 

mass index, and other lipid or lipoprotein levels 

between the two genotype subgroups (P > 0.05; Tables 

4, 5). 

Table 1  Clinical information of stroke patients and normal 
controls 

Item 

Atherosclerotic 

cerebral 

infarction group 

(n = 149) 

Cerebral 

hemorrhage 

group  

(n = 141) 

Control 

group  

(n = 120) 

Age (year) 59.6±9.3 57.4±12.6 59.0±6.9 

Male [n(%)]  94(63.1)  97(68.8)  79(65.8) 

Body mass index 

(kg/m2) 

23.1±2.2a 22.6±2.5 22.3±2.8 

Number of smoker  

[n (%)] 

 44(29.5)  37(26.2)  31(25.8) 

History of hypertension 

[n (%)] 

 86(57.7)a  87(61.7)a 24(2.0) 

History of diabetes 

mellitus [n (%)] 

 31(20.8)ab 6(4.1) 4(3.3) 

Total cholesterol 

(mmol/L) 

4.72±1.16a 4.52±0.98a 4.23±1.01 

Triglycerides (mmol/L) 1.83±1.14 1.75±1.17 1.68±0.63 

High-density lipoprotein 

cholesterol (mmol/L) 

1.25±0.42a 1.27±0.41a 1.51±0.39 

Low-density lipoprotein 

cholesterol (mmol/L) 

 2.76±0.97ab 2.42±0.89 2.29±0.65 

Blood glucose (mmol/L) 6.08±2.34a 6.41±2.38 4.76±1.32 

 

Body mass index = body weight (kg)/height2 (cm2). Body mass 

index normal range: 18.5–23.9, total cholesterol normal range: 

3.4–5.2 mmol/L, triglyceride normal range: 0.45–1.69 mmol/L, 

high-density lipoprotein cholesterol normal range: 0.78–       

1.81 mmol/L, low-density lipoprotein cholesterol normal range: 

0–3.36 mmol/L, blood glucose normal range: 3.89–6.11 mmol/L[28].  

Measurement data (mean ± SD) between the two groups were 

compared using a group t-test, and homogeneity test for variance 

was used to compare among more than two groups in line with the 

normal distribution, and a completely randomized design analysis 

of variance was performed. aP < 0.05, vs. control group; bP < 0.05, 

vs. cerebral hemorrhage group. 

Figure 1  PCR products of scavenger receptor class B 
type I gene spanning the G4A polymorphic locus.  

M: SSR DNA marker I; 1–10: PCR products. PCR analysis 
showed that the amplified product was 304 bp. 

M     1     2    3     4    5    6     7    8     9    10 

304 bp 300 bp 
200 bp 

150 bp 
100 bp 

Figure 2  AluI enzymatic digestion of scavenger receptor 
class B type I PCR products at the G4A polymorphic locus.  

M: SSR DNA marker II; 1, 3, 5–9: GG homozygotes; 2, 4: 
GA heterozygotes; 10: AA homozygote. 

M     1     2    3     4    5    6     7    8     9    10 

304 bp 

188 bp 

116 bp 

300 bp 

200 bp 
150 bp 
100 bp 

Table 2  Scavenger receptor class B type I G4A 
polymorphism genotype and allele frequency distributions 

in stroke patients and normal controls 

Group n 
Genotype [n(%)] Allele frequency (%) 

GG GA+AA G A 

Stroke       

Atherosclerotic 

cerebral 

infarction 

149 127(85.2) 22(14.8) 0.926 0.074a 

Cerebral 

hemorrhage 

141 116(82.3) 25(17.7) 0.908 0.092 

Control 120  91(75.8) 29(24.2) 0.871 0.129 

 
Data were compared using the chi-square test. aP < 0.05, vs. 

control group. 
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DISCUSSION 

 

Many studies using scavenger receptor class B type I 

gene transfection and scavenger receptor class B type I 

gene knockout mouse models have confirmed that high 

levels of scavenger receptor class B type I can prevent 

atherosclerosis
[2, 13-19, 29-34]

. Rodríguez-Esparragón et al 
[35] 

found that homozygous human scavenger receptor class 

B type I gene C8C8 was associated with coronary 

atherosclerotic heart disease in males. No studies to 

date have focused on the correlation between scavenger 

receptor class B type I gene G4A polymorphisms and 

stroke. The results of the present study showed that the 

scavenger receptor class B type I gene G4A A allele 

frequency in patients with atherosclerotic cerebral 

infarction was significantly higher than that in controls, 

while cerebral hemorrhage patients showed no 

significant difference in genotype frequency or allele 

frequency compared with the control group.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It can be speculated that the scavenger receptor class B 

type I gene G4A polymorphism locus may be associated 

with atherosclerotic cerebral infarction in the Han 

population from Hunan province of China, but not with 

cerebral hemorrhage in this population. The A allele may 

be protective against atherosclerotic cerebral infarction. 

Yamada et al 
[36]

 performed a large-scale population 

screening study for myocardial infarction candidate 

genes and found that the scavenger receptor class B 

type I G4A polymorphic locus and G403A (Val135Ile) 

polymorphic locus had no impact on myocardial 

infarction. The following reasons explain the observed 

discrepancies between their and our findings: (1) ethnic 

differences of the subjects; (2) variations in anatomical 

structures and cell types lead to different risk factors for 

myocardial infarction and stroke, although they were 

both pathologically based on atherosclerosis, and 

abundant evidence supports the inconsistency of 

susceptibility genes between the two diseases; (3) the 

sample size in this study was too small to fully reflect the 

disease characteristics. Based on mutual support 

between theoretical research and animal studies of 

scavenger receptor class B type I, as well as scavenger 

receptor class B type I gene polymorphism and disease 

association studies, it can be concluded that, when the 

scavenger receptor class B type I gene G4A 

polymorphism mutates from G to A, leading to amino 

acid changes, change in the structure of the protein 

Table 4  Blood lipid levels in atherosclerotic cerebral 

infarction patients with different scavenger receptor class B 
type I G4A genotypes 

Item 
Genotype 

P 
GG (n = 127) GA+AA (n = 22) 

Body mass index (kg/m2) 

Total cholesterol (mmol/L) 

Triglycerides (mmol/L) 

Low-density lipoprotein 

cholesterol (mmol/L) 

High-density lipoprotein 

cholesterol (mmol/L) 

23.07±2.24 

4.74±1.20 

1.78±1.22 

3.07±0.83 

 

1.23±0.35 

23.17±1.74 

4.63±0.91 

1.60±0.80 

2.46±0.70 

 

1.39±0.38 

0.84 

0.67 

0.52 

0.00 

 

0.04 

 
Body mass index = body weight (kg)/height2 (cm2). Measurement 

data are expressed as mean ± SD and the significance of 

differences between the two groups was assessed using a group 

t-test. The homogeneity test for variance was used to compare 

more than two groups in line with the normal distribution, and a 

completely randomized design analysis of variance was 

performed. 

Table 3  Blood lipid levels in healthy controls with different 
scavenger receptor class B type I G4A genotypes 

Item 
Genotype 

P 
GG (n = 91) GA+AA (n = 29) 

Body mass index (kg/m2) 

Total cholesterol (mmol/L) 

Triglycerides (mmol/L) 

Low-density lipoprotein 

cholesterol (mmol/L) 

High-density lipoprotein 

cholesterol (mmol/L) 

22.24±2.87 

 4.79±1.13 

 1.48±0.66 

 2.42±0.62 

  

1.44±0.37 

22.48±2.86 

 4.22±0.97 

 1.45±0.54 

 2.16±0.48 

  

1.62±0.35 

0.70 

0.02 

0.80 

0.04 

 

0.03 

 
Body mass index = body weight (kg)/height2 (cm2). Measurement 

data are expressed as mean ± SD and the significance of 

differences between the two groups was assessed using a group 

t-test. The homogeneity test for variance was used to compare 

more than two groups in line with the normal distribution, and a 

completely randomized design analysis of variance was 

performed. 

Table 5  Blood lipid levels in cerebral hemorrhage patients 
with different scavenger receptor class B type I G4A 
genotypes 

Item 
Genotype 

P 
GG (n = 116) GA+AA (n = 25) 

Body mass index (kg/m2) 

Total cholesterol (mmol/L) 

Triglycerides (mmol/L) 

Low-density lipoprotein 

cholesterol (mmol/L) 

High-density lipoprotein 

cholesterol (mmol/L) 

22.55±2.46 

 4.51±1.00 

 1.76±1.08 

 2.62±0.77 

  

 1.26±0.36 

22.96±2.75 

 4.57±0.91 

 2.15±1.36 

 2.12±0.73 

  

 1.44±0.49 

0.46 

0.77 

0.12 

0.00 

 

0.04 

 
Body mass index = body weight (kg)/height2 (cm2). Measurement 

data are expressed as mean ± SD and the significance of 

differences between the two groups was assessed using a group 

t-test. The homogeneity test for variance was used to compare 

more than two groups in line with the normal distribution, and a 

completely randomized design analysis of variance was 

performed. 
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affects its functions and accordingly affects scavenger 

receptor class B type I gene expression. This impacts 

lipid metabolism and participates in the development of 

atherosclerosis, ultimately resulting in atherosclerotic 

cerebral infarction. At the same time, cerebral 

hemorrhage, for which the pathological basis is also 

atherosclerosis, was not associated with the scavenger 

receptor class B type I gene G4A polymorphism. The 

reason for this may be that the scavenger receptor class 

B type I gene polymorphism has less impact on cerebral 

hemorrhage than on atherosclerotic cerebral infarction. 

 

Both in vitro and in vivo studies have demonstrated that, 

scavenger receptor class B type I is involved in the 

metabolism of plasma lipoproteins, including 

high-density and non-high-density lipoproteins. 

Adenovirus-mediated gene transfection induces 

scavenger receptor class B type I over-expression in rat 

liver and a transient increase in scavenger receptor class 

B type I levels on the sinusoid and tubular liver cell 

surfaces, while plasma levels of high-density lipoprotein 

cholesterol and apolipoprotein A–I were transiently 

decreased, and the cholesterol concentration in liver bile 

was elevated
[37]

. The role of scavenger receptor class B 

type I in high-density lipoprotein metabolism in 

scavenger receptor class B type I knockout mice was 

also investigated. Compared with wild-type control rats, 

an increase of 2–2.5 times total cholesterol level was 

observed in scavenger receptor class B type I knockout 

rats, and the majority of this was high-density lipoprotein 

cholesterol. The high-density lipoprotein particles were 

larger than those in wild-type rats. Despite the increase 

in the plasma levels of high-density lipoprotein 

cholesterol, plasma apolipoprotein A-I levels were similar 

between the two groups, indicating that the increased 

level of high-density lipoprotein cholesterol contributes to 

the impairment of selective uptake of high-density 

lipoprotein cholesterol
[38]

. Scavenger receptor class B 

type I binds high-density lipoprotein and selectively 

uptakes high-density lipoprotein cholesterol. It also binds 

non-high-density lipoproteins, such as low-density 

lipoprotein and extremely low-density lipoprotein, and 

mediates the selective uptake of low-density lipoprotein 

cholesterol. These findings suggest that scavenger 

receptor class B type I is involved in non-high-density 

lipoprotein metabolism
[17, 39-46]

. Acton et al 
[47]

 found that 

the scavenger receptor class B type I gene was 

associated with lipid metabolism in Southern European 

Caucasians, and that scavenger receptor class B type I 

G4A mutations triggered an increase in levels of 

high-density lipoprotein cholesterol and a decrease in 

levels of low-density lipoprotein cholesterol in males. 

Subsequently Osgood et al 
[48]

 revealed no differences in 

blood lipid and lipoprotein levels in non-diabetic patients 

with different scavenger receptor class B type I G4A 

genotypes; however, the scavenger receptor class B 

type I G4A A allele causes a reduction in extremely 

low-density lipoprotein cholesterol levels, and in the 

diameter of low-density and high-density lipoprotein 

cholesterol particles in diabetic patients. Pérez-Martínez 

et al 
[49]

 detected the responses of different genotypes to 

diet intervention in healthy population, and the results 

showed a correlation between scavenger receptor class 

B type I G4A GA and postprandial low blood lipids. This 

is evidence that the A allele may increase intrahepatic 

scavenger receptor class B type I gene expression and 

accelerate the scavenging of triglyceride-rich small 

particles. Liao and Xu
[27]

 detected scavenger receptor 

class B type I gene exon 1 G4A mutated genotypes in  

150 patients with type 2 diabetes mellitus and 120 controls 

with normal glucose tolerance using the PCR-restriction 

fragment length polymorphism method, and statistical 

analysis showed that the A allele subgroup had lower 

levels of low-density lipoprotein cholesterol than the GG 

genotype subgroup, and that diabetic patients carrying the 

A allele also had lower levels of high-density lipoprotein 

cholesterol. In this study, high-density lipoprotein 

cholesterol levels in the GG genotype subgroup were 

significantly lower while low-density lipoprotein cholesterol 

levels were significantly higher than those in the GA + AA 

genotype subgroup among atherosclerotic cerebral 

infarction patients, cerebral hemorrhage patients and 

normal controls. In the control group, total cholesterol 

levels were significantly higher in the GG genotype 

subgroup compared with the GA + AA genotype subgroup. 

We concluded that the A allele may induce the increase in 

levels of high-density lipoprotein cholesterol and the 

decrease in levels of low-density lipoprotein cholesterol in 

normal controls, atherosclerotic cerebral infarction 

patients and cerebral hemorrhage patients. Our findings 

are consistent with the results observed by Acton et al
 [50]

 

in a healthy population, but inconsistent with those of 

Osgood et al 
[48]

. Minor inconsistencies may be explained 

on the basis of racial differences and inclusion criteria of 

the involved subjects, because the non-diabetic controls 

that Osgood et al mentioned are not necessarily healthy. 

Our findings are not in agreement with the results of 

animal experiments, mainly due to differences in the in 

vivo environments of human and animals, and the fact that 

the major cholesterol carrier in mice and other animals is 

high-density lipoprotein, but the major carriers in humans 

are low-density lipoprotein and extremely low-density 

lipoprotein
[51]

. Furthermore, all subjects involved in this 

study showed the same association between scavenger 
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receptor class B type I and blood lipid levels, indicating 

that the scavenger receptor class B type I gene may 

influence high-density and low-density lipoprotein 

metabolism, thus affecting the development of diseases 

relevant to atherosclerosis. 

 

The scavenger receptor class B type I gene has been 

comprehensively studied in animal models, and its 

expression and polymorphisms in the human body 

remain elusive. The results of the few existing studies 

are controversial. Therefore, more studies are needed, 

especially studies focused on scavenger receptor class 

B type I gene polymorphisms in different races and 

geographical populations, in a broader attempt to 

analyze the role of the scavenger receptor class B type I 

gene in humans. 

 

 

SUBJECTS AND METHODS 

 

Design 

A case-control study. 

 

Time and setting 

Experiments were performed from October 2005 to 

February 2007 in the Department of Neurology, Xiangya 

Hospital of Central South University, China. 

 

Subjects 

Three-hundred hospitalized stroke patients were 

selected from the Department of Neurology, Xiangya 

Hospital of Central South University, China between 

October 2005 and February 2007. All patients were 

diagnosed according to the diagnostic criteria of the 

Fourth Academic Conference of National Cerebral 

Vascular Disease, as revised in 1995
[52]

, using head CT 

and (or) MRI. Patients with stroke caused by cardiogenic 

lesions, arteritis, trauma, blood diseases, drugs, tumor, 

cerebral vascular malformations or aneurysms were 

excluded; patients presenting bleeding after infarction 

and a history of coronary heart disease were also 

excluded. The involved 300 patients were divided into an 

atherosclerotic cerebral infarction group (n = 150) and a 

cerebral hemorrhage group (n = 150) according to their 

disease pathogenesis. 

 

One hundred and twenty healthy controls were 

recruited from the Medical Examination Center of 

Xiangya Hospital, Central South University, China with 

no familial history of coronary heart disease, 

cerebrovascular disease, or cardiovascular disease. 

None of the involved subjects had liver or kidney 

diseases, autoimmune diseases, pregnancy, 

lipid-lowering therapy within the previous 6 months, and 

all were unrelated Han from Hunan province of China. 

They were well matched in terms of age and gender. The 

participants and their families gave informed consent. 

 

Methods 

Determination of blood lipid levels 

Blood lipid levels were obtained through medical records 

from the Department of Clinical Laboratory, Xiangya 

Hospital, China. In brief, serum levels of triglycerides and 

total cholesterol were assayed using the oxidase method. 

Serum high-density lipoprotein cholesterol was 

precipitated and then the level of cholesterol in the 

supernatant was determined as follows: low-density 

lipoprotein cholesterol = total cholesterol – high-density 

lipoprotein cholesterol – (triglycerides/5). Serum 

apolipoprotein A–I and B levels were assayed using the 

immune turbidimetric method. 

 

Preparation of DNA 

Genomic DNA was extracted by the conventional 

phenol/chloroform extraction method. Briefly, blood 

from the cubital vein was placed in a 50 mL 

centrifugation tube and mixed with 5 volumes (25 mL) of 

1 × erythrocyte lysis buffer, placed on ice for 30 minutes 

until the mixture became transparent, and then 

centrifuged at 4°C at 3 000 r/min for 10 minutes. The 

supernatant was discarded, and the leukocytic cream in 

the tube bottom was reserved. Then, 3 mL of nuclei 

lysing solution, 150 μL of 20% sodium dodecyl sulfate 

solution and 20 μL of Proteinase K (20 mg/mL) solution 

were successively added, and the mixture was digested 

overnight at 37°C. The next day, 3 mL of saturated 

redistilled phenol was added and the tube was well 

shaken for 10 minutes, after which the mixture was 

centrifuged at 4°C, 3 000 r/min for 10 minutes and the 

upper aqueous phase was transferred to another 15 mL 

sterile centrifugation tube. Next, 3 mL of 

phenol/chloroform (v/v) was added and well shaken for 

10 minutes, the mixture was centrifuged at 4°C,       

3 000 r/min for 10 minutes, and the upper aqueous 

phase was transferred to another 15 mL sterile 

centrifugation tube. After adding two volumes of absolute 

ethanol, a white flocculent precipitate from the peripheral 

blood extracts was visible, that is, genomic DNA. Using a 

clean glass hooked needle, white flocculent precipitates 

were obtained and rinsed twice with 70% ethanol, and 

dried at room temperature for 2–3 minutes. Then, the 

genomic DNA was dissolved in 500 μL of 1 × TE buffer 

and maintained overnight at room temperature, then 

preserved at –70°C for further use. 
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PCR analysis of the scavenger receptor class B type 

I gene G4A polymorphism 

Scavenger receptor class B type I gene G4A polymorphic 

locus primers were designed using Primer3 software: 

upstream 5'-CGA TGG GGC ATA AAA CCA C-3', 

downstream 5'-GGA CCT GCT GCT TGA TGA G-3'. The 

total volume of the PCR reaction system was 25 μL, 

including 16 μL of ddH2O, 2.5 μL of 10 × PCR Buffer,  

0.5 μL of 10 mmol/L dNTPs, 1.5 μL of 25 mmol/L MgCl2, 

1 μL of each primer at 10 pmol/μL, 1.5 μL of Taq enzyme    

(1 U/μL), and 1 μL of 100 ng/μL template (genomic DNA). 

The steps were 30 cycles of pre-denaturation at 94°C for 

5 minutes, denaturation at 94°C for 30 seconds, 

annealing at 58°C for 30 seconds, and extension at 72°C 

for 45 seconds, followed by a 10-minute extension at 

72°C. 

 

Genotype analysis 

The genotype analysis was performed using restriction 

fragment length polymorphism analysis. The enzymatic 

digestion system consisted of 8 μL of PCR products, 1 μL 

of restriction enzyme AluI (Biolabs, UK), 2 μL of 10 × 

buffer, and 9 μL of double distilled water at 37°C 

overnight (12 hours). Then, 5 μL of the amplification 

product was mixed with 1 μL of 6 × neutral loading buffer 

and loaded onto a 2.5% agarose gel (containing      

0.5 μg/mL ethidium bromide), and electrophoresed in  

0.5 × TBE electrophoresis buffer at 110 V for 30 minutes. 

The electrophoresis results were observed using a gel 

image analysis system (Tanon Science & Technology 

Co., Ltd., Shanghai, China) and the genotype was 

determined. 

 

Statistical analysis 

Measurement data were expressed as mean ± SD and 

statistically analyzed using SPSS 11.50 software (SPSS, 

Chicago, IL, USA). The representation of samples was 

assayed according to the Hardy-Weinberg equilibrium. 

The genotype and allele frequencies of stroke patients 

and normal controls were calculated using the gene 

counting method. Count data were compared using the 

chi-square test or Fisher’s exact probability test. 

Measurement data from the two groups were compared 

using a group t-test, and comparisons among groups 

were performed using a homogeneity test for variance in 

line with the normal distribution, and a completely 

randomized design analysis of variance was used. A P 

value < 0.05 was considered significantly different.  
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