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Abstract: A relationship of the CXCL12 gene rs1746048 SNPs with AMI has been reported in American, European,
Caucasian, and Pakistani populations. However, little is known about this association in the Guangxi Han popula-
tion. In this study, we detect associations between rs1746048 SNPs and susceptibility, risk factors, clinical char-
acteristics, and gene-environment interactions for AMI. 300 AMI patients and 300 healthy controls of Chinese Han
were enrolled. Genotyping of rs1746048 SNPs was performed using polymerase chain reaction and restriction
fragment length polymorphism (PCR-RFLP) and then confirmed by direct sequencing. Significant differences in both
genotypic and allelic frequencies of rs1746048 SNPs between AMI and the control group were not detected (P >
0.05 for each). The frequency of CC genotypes of rs1746048 SNPs was the highest in the 2 h < DT < 6 h subgroup
(P < 0.05). The frequencies of the CT genotype and the T allele were significantly higher in the severe complications
subgroup of AMI (P < 0.05). There were interactions between the subjects with rs1746048 SNPs and smoking or al-
cohol consumption (P < 0.017 for each). Rs1746048 SNPs were not correlated with the risk of AMI in present study.
For the first time, we discovered that the CC genotype of the rs1746048 SNPs was significantly correlated with DT of
AMI; the frequencies of the CT genotype and the minor T allele were positively correlated with the severe complica-
tions of AMI. Also, the interaction between the rs1746048 SNPs and smoking or alcohol appears to increase the
risk of AMI exposure.

Keywords: Acute myocardial infarction (AMI), single nucleotide polymorphism (SNPs), risk factor, clinical feature,
gene-environment interaction

Introduction

Coronary heart disease (CHD) is one of the
leading causes of death and loss of disability-
adjusted life years in both developed and devel-
oping countries [1]. In China, the World Heal-
th Organization estimated that more than
700,000 people die from CHD each year [2].
Acute myocardial infarction (AMI), character-
ized by dangerous pathogenic conditions and
high fatality, is the most serious clinical mani-
festation and a major cause of death [3]. With
the development and adaptation of genetic
sequencing technology, single nucleotide poly-
morphisms (SNPs) have been to a new genera-
tion of molecular genetic markers and have

identified many genetic lociassociated with dis-
ease susceptibility. In addition, genome-wide
association studies (GWAS) have focused on
genomic factors contributing to the develop-
ment of CHD and AMI recently [4-7]. For exam-
ple, the upregulation of chemokine (C-X-C motif)
ligand 12 (CXCL12) genes can promote CXCL12
migration and improve the ischemia of anoxic
myocardial cells subsequently [8]. The associa-
tion of CXCL12 rs1746048 SNPs with AMI have
been reported in American [9], European [10],
Caucasian [11], and Pakistani [12] populations.
However, little was known about this associa-
tion in Chinese Han population, especially in
population from Guangxi province. Therefore,
the present study was undertaken to evaluate
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whether the rs1746048 SNPs and its interac-
tion with environmental factors was related to
the susceptibility to, risk factors for, and clinical
characteristics of AMI in this population.

Materials and methods
Study population

A total of 300 AMI patients and 300 healthy
subjects who were matched for age, lifestyle,
and socioeconomic status, all in Guangxi prov-
ince, People’s Republic of China, were enrolled
in the study from January 1, 2012 to December
31, 2016. The AMI patients were comprised of
228 (76.0%) males and 72 (24.0%) females,
ranging in age from 33 to 84 years, with a mean
age of 61.67 + 10.43 years. The healthy control
subjects consisted of 210 (70.0%) males and
90 (30.0%) females, ranging in age from 34 to
83 years, with a mean age of 58.49 + 10.54
years. The present study was approved by the
Ethics Committee of the First Affiliated Hospital,
Guangxi Medical University, Guangxi province,
People’s Republic of China. Informed consent
was obtained from all participants after they
received a full explanation of the study.

Subgroups

To evaluate the relationship between rs-
1746048 SNPs and clinical characteristics, the
300 cases comprising the AMI group were sub-
divided as follows. (1) They were subdivided
into two subgroups: those with typical symp-
toms (n = 78) and those with atypical symp-
toms (n = 222). (2) They were subdivided into
four subgroups according to diagnosis time
(DT):DT<2h(n=40),2h<DT<6 h(n=119),
6h<DT<12h(n=116),and DT> 12 h (n =
25). (3) They were subdivided into six subgroups
according to infarction location: extensive ante-
rior wall (n = 141), inferior wall (n = 97), antero-
septal wall (n = 18), lateral wall (n = 7), right
ventricle (n = 13), and multivessel lesion (n =
24). (4) They were divided into two subgroups
according to whether or not serious complica-
tions developed: no serious complications (n =
275) and serious complications (n = 25).

Epidemiological survey

Information on demographics, socioeconomic
status, and lifestyle factors was collected us-
ing standardized questionnaires. Information
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on alcohol consumption included questions
about the number of Liangs (about 50 g) of rice
wine, corn wine, rum, beer, or liqguor consumed
during the preceding 12 months. Alcohol con-
sumption was categorized into groups accord-
ing to grams of alcohol consumed per day: <
250 g and > 250 g. Smoking status was catego-
rized into groups according to cigarettes
smoked per day: <20 and > 20. Height, weight,
and waist circumference were manually mea-
sured under the supervision of two people.
Sitting blood pressure was measured using a
mercury sphygmomanometer on three sepa-
rated intervals after the subjects had a 15-
minute rest, and the average of the three mea-
surements was used for the level of blood pres-
sure. Body mass index (BMI) was calculated as
weight in kg divided by the square of height in
meters (kg/m3).

Biochemical analysis

The survey was carried out using internationally
standardized methods [13]. Serum total cho-
lesterol (TC), triglyceride (TG), high-density lipo-
protein cholesterol (HDL-C), low-density lipopro-
tein cholesterol (LDL-C), creatine kinase-MB
(CK-MB), and cardiac troponin | (cTnl) levels
were obtained from samples analyzed by the
biochemical laboratory of the First Affiliated
Hospital, Guangxi Medical University, Guangxi
province, China.

DNA amplification and genotyping

Genomic DNA was extracted from peripheral
blood leukocytes using the phenol-chloroform
method [14]. The extracted DNA was stored at
4°C for future analysis. Genotyping of the rs-
1746048 SNPs was performed using the pair
of primers: sense primer 5-CAGTTTATAGCCC-
CACTCACA-3’, anti-sense primer 5-AGTCAAA-
CACCTCTTTAGCGT-3’ (Sangon, Shanghai, Peo-
ple’s Republic of China). Each 20.0 uL PCR
reaction mixture consisted of 1.0 pL of genom-
ic DNA, 1.0 yL of each primer (10 pmol/L), 10.0
pL of 2 x Tag PCR Mastermix (20 mM Tris-HCI,
pH 8.3, 100 mM KCI, 3 mM MgCl,, 0.1 U Taq
polymerase/uL, 500 uM dNTP each), and 7.0
uL of ddH,0 (DNase/RNase-free). The reaction
mixture was subjected to denaturation at
95°C for 5 min, followed by 35 cycles at 95°C
for 30 s, 63°C for 30 s, 72°C for 30 s, then a
final extension at 72°C for 7 min. Then the
amplification products, in 5 mL, were digested
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Table 1. General characteristics and serum lipid levels between AMI and

control group

Parameter AMI group Control group  t (X?) P
Number 300 300 - -
Male/female 228/72 210/90 2.740 0.098
Age (years) 61.67 +£10.43 58.49 +10.54 3.712 <0.001
Body mass index (kg/m?) 23.76 +3.11 22.66+3.15 4.296 <0.001
Cigarette smoking (n %) 69.924 < 0.001

Nonsmoker 156 (52.00) 225 (75.00)

< 20 cigarettes/day 61 (20.33) 65 (21.67)

> 20 cigarettes/day 83 (27.67) 10 (3.33)
Alcohol consumption [n (%)] - 42.887 <0.001

Nondrinker 226 (75.33) 240 (80.00)

<25 g/day 26 (8.67) 54 (18.00)

> 25 g/day 48 (16.00) 6 (2.00)
Total cholesterol (mmol/L) 5.20 + 0.95 497 +£1.05 2775 0.006
Triglycerides (mmol/L) 1.66 + 1.13 145+ 1.11 2.217  0.027
LDL-C (mmol/L) 3.71+£0.92 2.89+0.87 11.241 <0.001
HDL-C (mmol/L) 1.08 £ 0.26 1.36 £ 0.25 -13.176 < 0.001

MB) or troponin (or both)
elevated to more than
twice the upper limit of
normal laboratory refer-
ence values; coronary
artery radiography con-
firmation. Ventricular fi-
brillation (VF) was de-
fined on the basis of the
following atypical elec-
trocardiogram patterns:
chaotic irregular deflec-
tions of varying ampli-
tude; no identifiable P
waves, QRS complexes,
or T waves; and heart
rate between 150 and
500 beats/min. Shock
is described as systolic
blood pressure < 90
mm Hg; high heart rate

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.

using 5 U of Bsrl restriction enzyme (New
England Biolabs, Inc, Beverly, MA, USA) at 37°C
overnight. After restriction enzyme digestion of
the amplified DNA, genotypes were identified
by electrophoresis on 2% agarose gels and
visualized with ethidium-bromide staining ultra-
violet illumination. Genotypes were scored by
an experienced reader blinded to epidemiolo-
gical data and serum lipid levels. Six samples
(genotypes: 2 CC, 2 CT, and 2 TT) that were
positive by PCR-RFLP were also confirmed by
direct sequencing. The PCR products were puri-
fied by low melting point gel electrophoresis
and phenol extraction, and then the DNA se-
quences were analyzed in Shanghai Sangon
Biological Engineering Technology & Services
Co., Ltd., People’s Republic of China.

Diagnostic criteria

The diagnostic criteria and study protocol fol-
lowed the guidelines of the European Res-
uscitation Council [15-17]. Inclusion in the
study required a diagnosis of ST-segment ele-
vation myocardial infarction (STEMI), defined as
follows: a 12-lead electrocardiogram showing
ST-segment elevation of 1 mm or greater in at
least two contiguous leads; prolonged chest
discomfort typical of myocardial ischemia; car-
diac biomarkers, and creatine kinase-MB (CK-
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(> 120 beats/min); skin
pale and clammy; and
confusion. Heart failure
(HF) diagnosis was determined on the basis of
brain natriuretic peptide (BNP) and heart ultra-
sound. The normal values of serum TC, TG,
HDL-C, LDL-C, CK-MB, and cTnl in our Clinical
Science Experiment Center were 3.10-5.17
mmol/L, 0.56-1.70 mmol/L, 0.91-1.81 mmol/L,
2.70-3.20 mmol/L, 0-25 u/L, and 0-0.014 ng/
mL, respectively. Hypertension was diagnosed
according to the criteria of the 2003 World
Health Organization-International Society of
Hypertension Guidelines for the management
of hypertension [18]. Normal weight, over-
weight, and obesity were defined as BMI 19-24,
BMI 25-28 or > 28 kg/m? respectively [19].

Statistical analyses

The Hardy-Weinberg equilibrium (HWE) test was
applied to confirm the independent segregation
of the alleles. Qualitative variables were ex-
pressed as raw count and percentage. Mean +
SD was used for the presentation of quantita-
tive variables. Genotypic and allelic frequencies
were calculated by direct counting. Pearson’s x?
test was used to evaluate the difference in gen-
otype distribution and sex ratio between the
groups. The difference in general characteris-
tics between the AMI group and the control
group was evaluated by the Student’s unpaired
t-test. Unconditional binary logistic regression
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Figure 1. Electrophoresis of rs1746048 SNPs PCR products in the CXCL12
gene. Lane M is the 100 bp marker ladder; Lanes 1-6 are samples, the 500
bp bands are the target genes.
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Figure 2. Genotyping of rs1746048 SNPs polymorphism in the CXCL12
gene. Lane M is the 100 bp marker ladder; lanes 1 and 2, CC genotype (195
and 305 bp); lanes 3 and 4, CT genotype (195, 305, 212, and 94 bp); and

Results

General characteristics and
serum lipid levels

Comparison of generalized
features can be found in Table
1. The values of mean age
(61.67 + 10.43 vs. 58.49 +
10.54) and BMI (23.76 + 3.11
vs. 22.66 + 3.15) were higher
in the AMI group than in the
control group. The numbers
(percentages) of subjects who
smoked and consumed alco-
hol were 144 (48.00%) and 74
(24.67%) in the AMI group,
respectively, and 75 (25.00%)
and 60 (20.00%) in the control
group, respectively. Signifi-
cantly more subjects in the
AMI group smoked and con-
sumed alcohol than in the
control group (P < 0.001 for
each). There was no signifi-
cant difference in sex ratio
between the two groups (P >
0.05).

Comparisons of lipid levels are
also shown in Table 1. The lev-
els of TC, TG and LDL-C were
5.20 + 0.95 mmol/L, 1.66 +
1.13 mmol/L and 3.71 £ 0.92

lanes 5 and 6, TT genotype (195, 212 and 94 bp).

was used to assess the risk factors and gene-
environment interaction in AMI. Sex, age, BMI,
alcohol consumption, and cigarette smoking
were adjusted for the statistical analysis. Two-
sided P < 0.05 was considered significant.
When we estimated the interactions between
rs1746048 SNPs and BMI, cigarette smoking
and alcohol consumption, a value of P < 0.017
(corresponding to P < 0.05 after adjusting for 3
independent tests by the Bonferroni correction)
were considered significant. Odds ratios (ORs)
and corresponding 95% confidence intervals
(95% CI) were also calculated. All statistical
analyses were carried out using the statistical
software package SPSS 22.0 (SPSS Inc.,,
Chicago, Illinois, USA).
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mmol/L in the AMI group,

respectively, and 4.97 + 1.05

mmol/L, 1.45 £ 1.11 mmol/L
and 2.89 + 0.87 mmol/L in the control group,
respectively. The levels of serum TC, TG and
LDL-C in the AMI group were higher than those
in the control group (P < 0.05 for each). The
serum HDL-C level in the AMI group was lower
than in the normal group (1.08 + 0.26 mmol/L
vs. 1.36 + 0.25 mmol/L, P < 0.001).

Electrophoresis, genotyping, and sequencing

Amplification of genomic DNA yielded PCR
products of 500 bp (Figure 1). The genotypes
identified were named according to the pres-
ence (C allele) or absence (T allele) of the
enzyme restriction sites. Thus, the CC genotype
is a homozygote for the absence of the site
(bands at 195 and 305 bp, lanes 1 and 2;

Int J Clin Exp Pathol 2019;12(1):282-294



Influence of rs1746048 SNPs on acute myocardial infarction

A

TG AGAAGGGTAAAGGGTGGTAGGATTGAGCGAGTCAGGCCAG AAACCTCTAGTTAGCTAC

R

(ﬂ "l' A
M 'J ‘

WA

(N el
Cc

uﬁl A MJ M |

TS AGAAGGGTAAAGC GT _-GT\GGATTGJGTGAGTC\GGCC\G\ AAMCCTCTAGTTAGCTAC

ﬂ‘ ‘ml ‘

N tl M |

Figure 3. A part of rs1746048 SNPs nucleotide sequence in the CXCL12 gene. A: CC genotype; B: CT genotype; C:

TT genotype.

Figure 2). The CT genotype is a heterozygote for
the absence and presence of the site (bands at
195, 305, 212, and 94 bp, lanes 3 and 4;
Figure 2). The TT genotype is a homozygote for
the presence of the site (bands at 195, 212
and 94 bp; lanes 5 and 6, Figure 2). The geno-
types of CC, CT, and TT detected by the PCR-
RFLP were also confirmed by sequencing
(Figure 3).

Genotypic and allelic frequencies

The genotypic and allelic frequencies of rs-
1746048 SNPs are shown in Table 2. The CC
genotype and C allele frequency, respectively,
were 55.67% and 77.33% in the AMI group,
which were higher than those in the control
group, 50.00% and 75.00%. The frequencies of
the CT and TT genotypes and the T allele were
44.33%, and 22.67%, respectively, in the AMI
group, which were lower than the 50.00%, and
25.00% seen in the control group. There were
no statistically significant differences in both
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genotypic and allelic frequencies between the
AMI and control groups (P > 0.05 for each).

Risk factors for AMI

As shown in Table 3, non-conditional binary
logistic regression analysis showed that diabe-
tes, high blood pressure, age, smoking and sex
were strongly associated with AMI risk, with OR
values of 69.214, 9.080, 4.775, 4.674, and
2.235 respectively. In contrast, HDL-C was neg-
atively correlated with the risk of AMI, with an
OR value of 0.052 (P < 0.05 for each). However,
no significant differences were seen between
AMI and control groups in terms of correlation
of BMI, TC, TG, rs1746048 SNPs, alcohol con-
sumption, and LDL-C with the risk of AMI (P >
0.05 for each).

Frequencies of rs1746048 and clinical charac-
teristics

The genotypic frequency of rs1746048 SNPs in
the CC genotype was the highestinthe 2 h < DT

Int J Clin Exp Pathol 2019;12(1):282-294
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Table 2. The distribution difference of rs1746048 genotype and
allele frequency between AMI and control group

CC genotype subgroup had
an increased risk for AMI of

1076.2% and 840.0%. The

Parameter AMI group [n (%)] Control group [n (%)] X2 P .
Number (n = 600) 300 (50.00) 300 (50.00) - ;‘é%egc/tja;”:& ‘;%”;L;r/ndea‘;" O<f
Genotypes ) ) 5.340 0.069 alcohol and who also had the
cC 167 (55.67) 150 (50.00) - CC genotype subgroup were
CT+TT 133 (44.33) 150 (50.00) - - at a 1421.1% or 2400.0%
Allele - - 0.900 0.343 increased risk for AMI. The
C 464 (77.33) 450 (75.00) - - subjects who smoked < 20
T 136 (22.67) 150 (25.00) - - cigarettes/day or who smo-
ked > 20 cigarettes/day car-
rying the T allele had an
Table 3. The risk factor analysis of AMI increased risk for AMI of
Parameter B SE Wald Sig Exp (B)/OR 1375.7% and 958.9%. The
Diabetes 4237 1155 13461 <0.001  69.214 subjects who consumed <
High blood pressure  2.206 0.362 37.086 <0.001  9.080 250 g/day or =2 250 g/day of
Age 1563 0.327 22.828 <0001  4.775 alcohol and who also had the
Smoking 1542 0250 38.038 <0.001  4.674 T a”e'eowe_re ata 750.0% or
Sex 0.854 0.357 5.085 0.024 2.235 1800'0/." 'ncregsed risk for
HDL-C 2953 0.724 16.639 <0.001 0.052 AMI. No interaction was seen
between rs1746048 SNPs
BMI 0.662 0.330 4.029 0.180 1.938 and BMI that affected AMI
TC 0.989 0.530 3.488 0.248 2.689 risk (P > 0.017 for each).
TG 0.380 0.345 1.216 0.270 1.462
Rs1746048 0.269 0.283 0.902 0.342 1.309 Discussion
Alcohol consumption 0.192 0.258 0.554 0.457 1.313
LDLC 0.184 0553 0410  0.740 1.202 Throughout the world, CHD
TC, total cholesterol; HDL-C; high-density lipoprotein cholesterol; BMI, body mass and AMI are the leadmg

index; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol.

< 6 h subgroup (61.34%), significantly higher
than those of the other subgroups (P < 0.05). In
addition, the frequencies of the CT genotype
and the T allele were 68.00%, and 38.00%,
respectively, in the severe complications sub-
group, which were significantly higher than the
41.09%, and 21.27% seen in hon-severe com-
plications subgroup (P < 0.05). There were no
significant differences in the genotypic and
allelic frequencies of rs1746048 SNPs between
the controls and the AMI subgroups, including
subgroups divided according to typical symp-
toms and infarction location (P > 0.05 for each)
(Table 4A-D).

Interaction between rs1746048 SNPs and
BMI, smoking, or alcohol consumption

In Table 5, there were significant interactions
between rs1746048 SNPs and smoking or
alcohol consumption (P < 0.017 for each). The
subjects who smoked < 20 cigarettes/day or
who smoked > 20 cigarettes/day carrying the
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causes of mortality [20]. AMI

is caused when plaque that

has built up in the walls of
coronary arteries erodes or ruptures, leading to
transient, partial, or complete arterial occlu-
sion. AMI is a complicated condition brought
about by multiple genetic and environmental
factors as well as their interactions [21, 22].
Rs1746048 SNPs has been identified as a risk
variant for CHD and AMI by genome-wide asso-
ciation studies (GWAS) [11, 23]. In this study,
we have replicated the association between
rs1746048 SNPs and susceptibility, risk fac-
tors, clinical characteristics of AMI in Guangxi
Han people.

In the current study, rs1746048 SNPs were not
correlated with the risk of AMI, which is the
same with the result of Shahid et al. [12]
research but different from the result of a
MOOSE-compliant meta-analysis by Chen et al.
[24]. This might be a power issue as the GWAS
SNPs have been studied with thousands of
samples. The ethnicity may also be another fac-
tor as the linkage disequilibrium (LD) differ in
different ethnicities and genetic factors also

Int J Clin Exp Pathol 2019;12(1):282-294
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Table 4A. Comparison of genotype and allele of rs1746048 among different diagnosis time

Groups [n (%)]

Parameter X2 p
DT<2h 2h<DT<6h 6h<DT<12h DT>12h
Number (n = 300) 40 (13.33) 119 (39.67) 116 (38.67) 25 (8.33) - -
Genotype - - - 16.638 0.034
cC 21 (52.50) 73 (61.34) 60 (51.72) 13 (52.0)
CT 18 (45.00) 45 (37.82) 56 (48.28) 11 (44.00)
T 1(2.50) 1(0.84) 0 (0.00) 1(4.00)
Allele - 2.009 0.571
C 60 (75.00) 191 (80.2) 176 (75.87) 37 (74.00)
T 20 (25.00) 47 (19.75) 56 (24.13) 13 (26.00)

DT, diagnosis time (time until diagnosis).

Table 4B. Comparison of genotype and allele between severe compli-
cations group and non-severe complications group

with 2 h < DT <6 h of AMI
and the frequencies of the

Groups [n (%)]

CT genotype and the T

P allele were positively corre-

Parameter - .
Non-complications Complications

Number (n = 300) 275 (91.67)

Genotype - -

CcC 160 (58.18)

CT 113 (41.09)

T 2(0.73)
Allele - -

C 433 (78.73)

T 117 (21.27)

25(8.3)

7 (28.00)
17 (68.00)
1(4.00)

31 (62.00)
19 (38.00)

lated with the severe com-
i plications subgroup of AMI.

10.370 0.006 The relevant mechanism
- - underlying this phenome-
non is not known, but it
is possible that related
gene regulation affects the
stability of atherosclerotic
plaques. Rs1746048 SNPs

7.316 0.007

Table 4C. Comparison of genotype and allele between typical symp-

tom group and non-typical symptom group

[odds ratio (OR) for Ml 1.17,
P-value 38.1 x 1029], a hi-
ghly replicated SNPs, map
to a region on chr10q11 at

Groups [n (%)]

44.2 Mb, which is 80 kb

Parameter

Typical symptom Non-typical symptom

X P downstream proximal to

Number (n = 300) 78 (26.00) 222 (74.00)
Genotype - -
cC 41 (52.56) 126 (56.76)
CT 36 (46.15) 94 (42.34)
T 1(1.28) 2 (0.90)
Allele - -
C 118 (75.64) 346 (77.93)
T 38 (24.36) 98 (22.07)

the CXCL12 gene [25-27].
There are two isoforms of
CXCL12, a (also called iso-
form-1) and b (also called
- isoform-2), which predomi-
- nate in the adult human,
0.344 0.557 with the majority in most
_ adult tissues being isoform
a[28]. CXCL12 is an inflam-

0.460 0.795

interact with that of the environmental factors.
Another reason may be that our study popula-
tion was more homogenous than the CHD pop-
ulation. All cases in our study had a validated
history of AMI. At present, it is unknown wheth-
er rs1746048 SNPs will be helpful in the early
diagnosis of AMI. However, our study presents
thefirst discovery thatthe CC genotype of the rs-
1746048 SNPs was significantly correlated
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matory chemokine which
extensively participates in
cellular processes about angiogenesis, cell sig-
naling, hematopoiesis [29], and a plausible bio-
logical candidate for the GWAS signal as it plays
a role in recruiting leucocytes in response to
vascular injuries, which has been implicated in
atherosclerosis in rodent models [30, 31].
CXCL12 holds a direct contribution to the pro-
cess of atherosclerosis, and is highly expressed
in human atherosclerotic plaque [25] within

Int J Clin Exp Pathol 2019;12(1):282-294
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Table 4D. Comparison of genotype and allele between among different infarct sites

Groups [n (%)]

Parameter E i i i X2 P
xtensive Inferior  Anteroseptal Lateral Right Multivessel

anterior ventricular lesion
Number (n = 300) 141 (47.00) 97 (32.33) 18 (6.00) 7 (2.33) 13 (4.33) 24 (8.00) - -
Genotype - - - - - - 4.245 0.936
cC 74 (52.48) 55 (56.70) 11(61.11) 4(57.14) 6(46.15) 17 (70.83) - -
CT 65 (46.10) 41 (42.27) 7 (3.89) 3(42.86) 7(53.85) 7(29.17) - -
T 2(1.42) 1(1.03) 0 (0.00) 0 (0.00) 0 (0.00) 0(0.0) - -
Allele - - - - - - 2.833 0.726
C 213 (75.53) 151 (77.84) 29 (80.56) 11(78.57) 19(73.08) 41(85.42) - -
T 69 (24.47) 43(22.16) 7(19.44) 3(21.43) 7(26.92) 7(14.58) - -

Table 5. Interaction between genotypes of Rs1746048 and environment factors on the impact of AMI
95.0% ClI for OR

Genotypes Environment factor B SE Wald Sig Exp (B)/OR

Lower Upper
- BMI (Kg/m?) - - - - - - -
cC 19-24 - - 3.012 0.083 - - -
cC >24 0.598 0.267 5.011 0.175 1.818 1.077 3.068
CT+TT 19-24 - - 0.520 0.471 - - -
CT+TT >24 0.621 0.260 5.683 0.119 1.861 1.117 3.100
- Smoking (n/d) - - - - - - -
CcC 0 - - 26.746 < 0.001 - - -
cc 0-20 2.376 0.459 26.743 <0.001 10.762 4.373 26.486
cC >20 2.128 0.502 18.003 <0.001 8.400 3.143 22.451
CT+TT 0 - - 23.398 < 0.001 - - -
CT+TT 0-20 2.622 0.545 23.112 <0.001 13.757 4,724 40.056
CT+TT >20 2,261 0.584 14.980 <0.001 9.589 3.052 30.124
- Alcohol (g/d) - - - - - - -
cC 0 - - 15.567 < 0.001 - - -
cc 0-250 2.654 0.747 12.626 <0.001 14.211 3.287 61.428
cc > 250 3.178 0.805 15.567 <0.001 24.000 4.950 116.371
CT+TT 0 - - 17.138 < 0.001 - - -
CT+TT 0-250 2.015 0.627 10.318 0.007 7.500 2.194 25.644
CT+TT > 250 2.890 0.704 16.865 <0.001 18.000 4531 71.511

BMI, body mass index; n/d, number of cigarettes smoked per day; g/d, grams of alcohol consumed per day.

endothelial cells and smooth muscle cells [32]. [26]. Platelet-mediated inflammation may make
Recent study showed that CXCL12 have en- contribution to the process of atherosclerosis
hanced expression on platelets, and platelet- [37]. Continuous cytokines and matrix proteas-
bound CXCL12 correlated with the degree of es secreted by cells within the plague may also
systemic platelet activation [33]. The CXCL12 play a role in the thinning of the stability-pro-
protein has been associated with activated viding fibrous cap after the formation of plaque
platelets and plaque stabilization [34, 35]. Its [38]. A recent report showed plasma CXCL12
protein product is directly involved in trafficking levels to be modulated in human CHD [39], and
of leucocytes that are involved in the develop- the other study reported that there was an
ment and complications of atherosclerosis. It is association of rs1746048 SNPs with increased
also expressed in cells directly relevant to ath- carotid intimal-medial thickness [10]. Moreover,
erogenesis [36], such as leucocytes, platelets CXCL12 also participates in the cell trafficking
[25], endothelial cells, and smooth muscle cells of monocytes, macrophages, and endothelial

289 Int J Clin Exp Pathol 2019;12(1):282-294



Influence of rs1746048 SNPs on acute myocardial infarction

progenitor cells [40], which are the key compo-
nents in the pathogenesis of atherosclerosis.
These data suggest a relationship between
CXCL12 and human CHD; however, whether
CXCL12 actions are atheroprotective or athero-
genic in humans remain uncertain.

In the present study, we also assessed the
association between rs1746048 SNPs and
several environmental factors. The data indi-
cate that the interaction between rs1746048
SNPs and smoking or alcohol may result in an
increased risk of AMI. Diabetes, high blood
pressure, age, smoking and sex were all risk
factors for AMI, while HDL-C was negatively cor-
related with AMI risk. AMI is a multifactorial dis-
ease with a complex pathogenesis, in which
lifestyle, individual genetic background and
environmental risk factors are involved [1].
Well-known risk factors for AMI include obesity,
smoking, excessive alcohol intake, lack of exer-
cise, high blood pressure, poor diet, diabetes,
and high blood cholesterol [41-44]. However,
little is known about the combined genetic
influence of rs1746048 SNPs together with
environmental factors. At the same time, telo-
mere shortening may be a risk factor for AMI.
Some studies have found telomere shortening
to be related to the pathogenesis of atheroscle-
rosis and acute vascular syndromes [45, 46]
and the other studies have suggested that
short telomere length is associated with an
increased risk of myocardial infarction [47, 48].
Telomeres are specialized DNA-protein struc-
tures at the ends of all chromosomes, which
preserve chromosome stability and integrity. In
normal cells, the DNA replication machinery is
unable to completely duplicate the telomeric
DNA, and thus telomeres are shortened after
each cell division [49]. Telomere length is highly
variable at birth and decreases with age [50].
Previous studies have demonstrated an asso-
ciation between telomere length, health, and
longevity [51]. Shorter leukocyte telomeres
have been measured in AMI cases and off-
spring of AMI cases [52, 53]. Apart from this, it
has been confirmed that lifestyle is one of the
strongest predictors of CHD risk, and that this
increase in risk may stem from effects on telo-
mere length [54]. For example, a sedentary life-
style may accelerate the aging process [55].
Various cardiovascular risk factors, such as
smoking, sex, and obesity, can be related to
regulation of telomere length [56, 57]. Smoking
has been associated with shorter telomeres in
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normal-weight as well as in lean and obese
women [58], while greater physical activity in
leisure time has been associated with longer
telomeres in healthy twins [55]. In addition,
telomere shortening has been demonstrated in
patients with hypertension and diabetes [59,
60]. Some previous studies have shown that
subjects with impaired glucose tolerance and
type Il diabetes have shorter telomeres than
controls [61]. Another study demonstrated that
men with lower vitamin C intake are more likely
to suffer from AMI [62]. Several environmental
factors have been documented to influence
biological mechanisms, but relatively little is
known about gene-environmental effects.
Further studies are essential.

Conclusions

In conclusion, the studied samples were within
Hardy Weinberg equilibrium, but rs1746048
SNPs were not correlated with the risk of AMI in
present study. However, for the first time, the
data in the our study demonstrated that the CC
genotype of the rs1746048 SNPs was signifi-
cantly correlated with early diagnosis (2 h < DT
< 6 h) of AMI. The frequencies of the CT geno-
type and the T allele were positively correlated
with the severe complications subgroup of AMI.
Also, the interaction between rs1746048 SNPs
and smoking or alcohol appears to increase the
risk of AML. Finally, it was verified again that dia-
betes, high blood pressure, age, smoking and
sex were risk factors for AMI, while HDL-C was
negatively correlated with AMI risk.

Limitations

In our study, there were several potential limita-
tions. First, the total number of patients in the
study was small, which restricted the statistical
power of our findings. Second, the early diagno-
sis time of AMI lacked objectivity and support-
ing materials. In addition, SNP-SNP interactions
associated with AMI were not examined in our
study. Finally, the study did not include any data
regarding the mechanism of association be-
tween the gene and AMI.
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