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High expression of long chain acyl-coenzyme A synthetase 1
in peripheral blood may be a molecular marker for
assessing the risk of acute myocardial infarction
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Abstract. The current study aimed to investigate whether the
increased expression of long chain acyl-coenzymeA synthe-
tase 1 (ACSL1) in peripheral blood leukocytes (PBL) may be a
molecular marker for the genetic evaluation of acute myocar-
dial infarction (AMI). The mechanism of action of ACSLI1
in the pathogenesis of AMI was also investigated. A total of
75 patients with AMI and 70 individuals without coronary
heart disease were selected to participate in the present study.
The demographic and clinical information of the enrolled
subjects was recorded. Reverse transcription quantitative poly-
merase chain reaction and western blot analysis were applied
to measure the expression of ACSLI1 at the mRNA and protein
levels. It was demonstrated that the expression of ACSLI1
mRNA and protein in PBL was increased in patients with
AMI compared with controls. Logistic regression analysis
indicated that ACSLI1 expression in PBL was an independent
risk factor of AMI. There was a significant positive associa-
tion between the level of ACSL1 expression and the degree of
atherosclerosis in the coronary artery. Furthermore, patients
with AMI exhibited an increased risk of atherosclerosis due to
increased fasting blood glucose, total cholesterol, triglyceride
and lipoprotein levels and decreased high-density lipoprotein
levels, compared with controls. Therefore, the current study
demonstrated that ACSL1 expression was increased in the
PBLs of patients with AMI. The elevated expression of ACSL1
acts an independent risk factor of AMI and may act as a poten-
tial biomarker when determining the risk of AMI.
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Introduction

Acute myocardial infarction (AMI) refers to myocardial
necrosis resulting from acute, persistent ischemia and hypoxia
due to coronary atherosclerosis and poses a serious threat to
patients. The incidence of AMI is rising due to the rapidly
increasing population (1,2). Therefore, it is essential to reduce
the morbidity and mortality rates of AMI and improve the
prognosis of patients.

AMI is caused by the interaction of multiple factors,
including immunity, the environment and genetics (3). The
risk factors of AMI include age, sex, smoking, dyslipidemia,
hypertension, diabetes, abdominal obesity and chronic
inflammation (4). Furthermore, the incidence of AMI exhibits
clear familial aggregation and a large number of associated
genes serve important roles in its onset and development (5).
Gene-chip technology facilitates the identification of differen-
tially expressed genes in patients with AMI and may potentially
be used as an auxiliary means during the evaluation and diag-
nosis of patients with AMI (6). Abnormally expressed genes
may contribute to early identification of high-risk groups and
may potentially be used as an early warning marker or thera-
peutic target of AMI.

Fatty acids are an important source of energy for mammals.
They are broken down into carbon dioxide and water under
aerobic conditions, during which a large amount of energy
is released in the form of adenosine triphosphate (ATP) (7).
The long-chain acyl-coenzymeA synthetase (ACSL) family is
a key enzyme family for the biosynthesis and catabolism of
fatty acids (8). ACSLI serves a role in multiple anabolic and
catabolic lipid pathways, including those making cholesterol
esters, triglycerides and phosphate esters (9). Disruptions
in these pathways can cause various metabolic diseases,
including hepatic steatosis, hyperlipoidemia and insulin resis-
tance (10). ACSLI1 is the major subtype of ACSL in the liver;
however the association between the expression of ACSLI in
peripheral blood leukocytes (PBL) and AMI remains unclear.
The results of our previous study investigating the differential
gene expression profile of AMI indicated that the expression
of certain genes in PBL differs significantly between patients
with AMI and healthy controls (11). Among differentially
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expressed genes, the expression of ACSLI1 is significantly
increased in AMI (LogFC=2.590, P=0.04) (11). Based on this
pattern of expression, the present study hypothesized that the
ACSLI1 gene is involved in the pathogenesis of AMI and an
investigation was conducted into the potential of using ACSL1
expression in PBL as a biomarker for assessing AMI risk.

Patients and methods

Patients. The patient group (AMI group) consisted of 75 inpa-
tients (45 male and 30 female; mean age, 58.96 years) from
the Han population of Northern China. Patients were admitted
into the Department of Cardiology of The China-Japan Union
Hospital of Jilin University (Jilin, China) between November
2014 and March 2016. Diagnosis of AMI was confirmed
according to the Universal Definition of Myocardial
Infarction (12) and coronary angiography was performed to
confirm that narrowing of >70% was exhibited in =1 of the
main branches (left main, left anterior descending, circumflex
and right) of the coronary arteries. Non-coronary atheroscle-
rotic heart disease was confirmed when narrowing of <50%
was exhibited in the main branches of the coronary arteries
(left main, left anterior descending, circumflex and right coro-
nary arteries) using coronary angiography. This was present
in 70 cases (39 male and 31 female; mean age, 58.13 years),
which were subsequently selected as controls (Control group).
They were admitted into the Department of Cardiology of
The China-Japan Union Hospital of Jilin University between
November 2014 and March 2016. The exclusion criteria of
patients in the current study were as follows: i) AMI induced
by percutaneous coronary intervention or coronary artery
bypass grafting; ii) an imbalance between supply and demand
secondary to the myocardial injury, including coronary
endothelial dysfunction with no significant coronary artery
disease, coronary artery spasm, coronary embolism, fast/slow
arrhythmia, severe anemia, severe respiratory failure, aortic
dissection or severe aortic valve disease and hypertrophic
cardiomyopathys; iii) non-ischemic myocardial injury, including
cardiac contusion, surgery, ablation, pacemaking or defibrilla-
tion, rhabdomyolysis with cardiac involvement, myocarditis
and taking cardiotoxic drugs; iv) myocardial injury induced by
multifactor or uncertain factors including severe heart failure,
stress cardiomyopathy, severe pulmonary hypertension or
pulmonary embolism, sepsis and critically ill patients, renal
failure, severe acute neurological diseases, including stroke,
subarachnoid hemorrhage, invasive diseases, including amyloi-
dosis, sarcoidosis and intense exercise; v) patients exhibiting
severe infectious diseases or malignant tumors; vi) patients
suffering from chronic infectious diseases or with a history of
recurrent infectious disease; vii) active or latent Tuberculosis
infection history; viii) patients with immune system diseases
and/or taking hormones and suspected or confirmed immu-
nodeficiency; ix) patients with incomplete angiographic or
clinical data. The exclusion criteria (v-ix) were also applicable
to the control group.

Ethical approval. The current study was approved by the
Ethics Committee of the China-Japan Union Hospital of
Jilin University (Jilin, China). Written informed consent was
obtained from all subjects prior to enrollment in the study.
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Detailed clinical data were recorded, including medica-
tion history, blood lipids, fasting blood glucose, markers of
myocardial damage, blood pressure while seated, body mass
index (BMI), coronary angiography information, family
history of premature coronary heart disease, smoking history
and history of other clinical diseases.

Blood collection. A total of 4 ml peripheral blood was drawn
into EDTA anticoagulant-coated tubes from all fasting subjects
in the morning and stored at 4°C. All blood samples were
used within 2 h of collection. Each peripheral blood sample
was equally divided for total RNA or protein extraction from
peripheral blood mononuclear cells.

Total RNA extraction and cDNA synthesis. Peripheral blood
mononuclear cells were isolated from fresh blood samples by
Ficoll density gradient centrifugation (Lymphocyte Separation
Medium; Hao Yang Biological Technology Co., Ltd., Tianjin,
China) according to the manufacturer's protocol. Total RNA
from peripheral blood mononuclear cells was extracted using
the RNA simple Total RNA kit (Beijing Bio-tech Co Ltd,
Beijing, China) following the manufacturer's instructions. RNA
purity and concentration were measured using a NanoDrop
spectrophotometer (NanoDrop 2000; Thermo Fisher
Scientific Inc., Wilmington, DE, USA) with a sample volume
of 1ul. RNA purity was assessed according to A260/A280 and
A260/A230 absorbance ratios. RNA samples are required to
have an absorbance reading of 1.9-2.1 for the A260/A280 ratio
and >2 for the A260/A230 ratio. RNA integrity was verified
based on the 28S and 18S ribosomal RNA bands following
electrophoresis on a 1.5% agarose gel, staining with ethidium
bromide (20-30 min at room temperature) and visualization
with UV light. A total of 1 pg qualified total RNA was used for
cDNA synthesis with a ReverTra Ace® RT-qPCR kit (Toyobo
Co., Ltd., Osaka, Japan) following the manufacturer's protocol.
cDNA samples were stored at -20°C prior to qPCR.

Total protein extraction. Peripheral blood mononuclear cells
were lysed with radioimmunoprecipitation assay lysis buffer
(Beyotime Institute of Biotechnology, Haimen, China) and
total protein was collected from the supernatant following
centrifugation at 13,400 x g for 20 min at 4°C. Protein concen-
tration was measured using the bicinchoninic acid method
using a spectrophotometer (Nanodrop 2000; Thermo Fisher
Scientific, Inc.). Protein samples were stored at -80°C prior to
western blot analysis.

qPCR detection. A cDNA sample (1 ug; x10 dilution) was
used for qPCR with SYBR® Premix Ex Taq™ (Takara
Biotechnology Co., Ltd., Dalian, China). gPCR amplification
was conducted in a 20 ul reaction mixture containing 10 ul
SYBR® Premix Ex Taq™, 0.5 ul upstream and downstream
primers with a concentration 10 zmol/l and 8 ul nuclease-free
double-distilled water in the Mx3005P RT-qPCR System
(Stratagene; Agilent Technologies Inc., Santa Clara, CA,
USA). The thermocycling conditions were as follows: 95°C
for 10 min; 40 cycles of 95°C for 15 sec, 60°C for 20 sec,
72°C for 20 sec and 95°C for 1 min, 55°C for 30 sec and 95°C
for 30 sec. Following the reaction, 10 pl assay mixture was
used for 1.5% agarose gel electrophoresis using Tris, acetic
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acid and EDTA buffer (1x), following a standard procedure.
GAPDH was used as the reference gene and each sample was
run at least in triplicate. The results were quantified using
the 244 method (13). All PCR primers were designed with
Primer Premier 6.0 (VoyaGene Biotech Co., Ltd., Hangzhou,
China) according to the mRNA sequence from the National
Centre for Biotechnology Information (https:/www.ncbi.nlm.
nih.gov/; ACSL1, NM_001995; GAPDH, NM_001256799)
and synthesized by Shanghai Biological Technology Ltd.
(Shanghai, China) and the sequences are presented in Table I.

Western blot analysis. Total protein (30 ug per lane) underwent
10% SDS-PAGE and was transferred onto a polyvinylidene
fluoride membrane with a semi-dry transfer device (Bio-Rad
Laboratories, Inc., Hercules, CA, USA) for 10 min. The
membrane was blocked with blocking buffer (TBS with 0.1%
Tween-20 and 5% skim milk powder) at room temperature
for 1 h. The blocked membrane was incubated with a primary
antibodies in TBST at 4°C overnight (ACSL1 monoclonal anti-
bodies, 1:1,000, cat. no. ab177958; B-actin polyclonal antibody
antibodies, 1:1,000, cat. no. ab8227; Abcam, Cambridge, MA,
USA) Following washing, the membrane was incubated with
secondary antibodies (Hydroxypyruvate reductase conjugated
sheep anti-rabbit immunoglobulin G; 1:3,000; cat. no. ab
97051; Abcam) at 4°C for 1 h. The membrane was developed
using an enhanced chemiluminescence kit (Thermo Fisher
Scientific, Inc.). To analyze the relative expression level of each
protein, densitometric analysis was performed using Image
Lab 4.1 software (Bio-Rad Laboratories, Inc.).

Statistical analysis. All data were statistically analyzed
with SPSS 22.0 software (IBM Corp., Armonk, NY, USA)
and expressed as mean + standard error. When comparing
differences between groups, data with a normal distribution
were analyzed using an independent T test and non-normal
distribution data were analyzed using a Wilcoxon signed rank
test. Count data were expressed as frequency for statistical
description and differences between groups were analyzed
with a y* test; AMI-associated risk factors were analyzed
using binary logistic regression analysis. Blood vessel lesions
between groups were compared with the Mann-Whitney U
test. The correlation between the relative expression of ACSL1
and cardiac troponin I (cTnl) was measured using bivariate
correlation analysis. Data of relative ACSL1 expression were
used to construct a receiver operating characteristic (ROC)
curve and the area under the curve and standard error were
calculated to deduce the threshold value. P<0.05 was consid-
ered to indicate a statistically significant difference.

Results

Analysis of clinical data. There were no significant differences
between the AMI and control groups in age, sex, BMI, family
history of coronary heart disease, smoking history, incidence
of hypertension and diabetes (Table II). However, there were
significant differences between serum lipid and glucose levels in
the AMI and control groups. The fasting glucose, total plasma
cholesterol, plasma triglycerides and plasma low-density lipopro-
tein (LDL) levels in the AMI group were significantly increased
compared with the control group (all P<0.01; Table IIT), whereas
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Table I. Primer sequences.
Gene names Primer sequences (5'-3")
ACSLI1

F CCATGAGCTGTTCCGGTATTT

R CCGAAGCCCATAAGCGTGTT
GAPDH

F GGAGCGAGATCCCTCCAAAAT

R GGCTGTTGTCATACTTCTCATGG

ACSL1, acyl-coenzymeA synthetase 1; F, forward; R, reverse.

plasma high-density lipoprotein (HDL) levels were significantly
decreased compared with the control group (P<0.05; Table III).

RT-gPCR. The dissolution curve of the ACSLI1 gene exhibited
a single dissolution peak with high PCR specificity (Fig. 1A)
and the amplification curve was clearly sigmoid (Fig. 1B). PCR
products were checked for the presence of the objective band on
the 1.5% agarose gel. The PCR products were used to measure
ACSL1 expression and exhibited the target band with the
expected size of ~93-bp (Fig. 2). The AACq value of RT-qPCR
from each sample was the mean + standard deviation of three
repeats within the required range. There was a significant differ-
ence in the 224% value of the ACSL1 gene between the AMI
0.18+0.08 and control groups (0.06+0.04; t=-11.48, P<0.01).
The relative expression of ACSLI1 gene was calculated by 2-44%
method. The results showed that the relative expression of
ACSLI1 gene was 2.84+1.18 times of the control group (Fig. 3).
These results demonstrate that the level of ACSL1 mRNA in the
PBL of patients with AMI is significantly increased.

Western blot analysis. The expression of ACSLI protein in
the AMI group was significantly increased compared with the
control group (P<0.01; Fig. 4).

Logistic regression analysis assessing the association between
expression of ACSLI and AMI. To further analyze whether
increased expression of ACSL1 was a risk factor of AMI, the
145 subjects were divided into a low expression group (2-44¢4
<0.11) and a high expression group (2°44¢4>0.11), according
to the median relative level of ACSLI1 expression (Table IV).
The associations between AMI and the relative expression
of ACSLI, age, sex, BMI, smoking history, family history
of premature coronary heart disease, hypertension, diabetes,
blood sugar and blood cholesterol were analyzed using step-
wise logistic regression analysis. The results demonstrated that
increased gene expression of ACSL1 (P<0.01) and increased
total blood cholesterol levels (P=0.01) were independent risk
factors for AMI (Table V).

The association between the expression of ACSLI in patients
with AMI and the severity of coronary artery lesions. The
75 patients with AMI were divided into a ACSL1 low expres-
sion level group (2444<0.17) and a ACSLI1 high expression
level group (244¢4>0.17) according to the median relative
expression levels in the AMI group. The numbers of blood
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Table II. Clinical data comparison between the AMI and control groups.

Data AMI group (n=75) Control group (n=70) t/y? P-values
Age (year) 58.96+9.05 58.13+6.68 -0.63 0.53
Sex 0.27 0.60
Male 45 (60.00) 39 (55.71)
Female 30 (40.00) 31 (44.29)
BMI (kg/m?) 25.10+£3.44 25.56+3.90 0.76 0.45
Hypertension 37 (49.33) 26 (37.14) 2.19 0.14
Diabetes 15 (20.00) 10 (14.29) 0.83 0.36
Family history 6 (8.00) 5(7.14) 0.04 0.85
Smoking history 38 (50.67) 26 (37.14) 2.69 0.10
Data are presented as the mean + standard deviation or as n (%). AMI, acute myocardial infarction; BMI, body mass index.
Table III. Comparison of the levels of blood glucose and blood lipid between the AMI and control groups.
Index (mmol/1) AMI group (n=75) Control group (n=70) t P-values
Fasting blood-glucose 6.73+£2.10 5.76£1.53 -3.08 0.003*
Total cholesterol 4.96+1.24 4.43+1.02 -2.79 0.01*
Triglycerides 2.48+1.34 1.77+£0.98 -3.61 <0.001*
LDL 3.34+1.03 2.86+0.81 -3.11 0.002*
HDL 0.98+0.29 1.07+0.27 2.06 0.04*
“P<0.05. Data are presented as mean + standard deviation. AMI, acute myocardial infarction; LDL, low-density lipoprotein; HDL, high-density
lipoprotein.
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Figure 1. Acyl-coenzymeA synthetase 1 (A) dissolution curve and (B) amplification curve.

vessel lesions were counted in the two groups. Lesions were
identified where angiography confirmed coronary artery
stenosis of >70%. The severity of lesions between the AMI
and control groups was compared using the Mann-Whitney
U test and the results demonstrated that high expression
of ACSLI1 was significantly associated with the numbers of
lesions in the main branches of the coronary artery (P=0.03;
Table VI), suggesting that the expression of ACSL1 may reflect
the severity of coronary arteriosclerosis.

Bivariate correlation analysis on serum cTnl and relative
expression of ACSLI in patients with AMI. The median cTnl
concentration of the AMI group was 0.56 (0.11-7.52) ng/ml
(data not shown). Bivariate correlation analysis on cTnl and the
relative gene expression of in AMI patients gave an Spearman's
rank correlation coefficient (r,) of value 0.20 (P=0.16), indi-
cating that there was no correlation between ACSL1 expression
and the concentration of serum cTnl. Although the increased
gene expression of ACSL1 increases the morbidity of AMI,
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Table I'V. Clinical data comparison between the low expression and high expression groups.

Data Low expression (n=73) High expression (n=72) t/y? P-value
Age (year) 57.62+6.87 59.51+8.90 -1.43 0.15
Sex 0.19 0.66

Male 41 (56.16) 43 (59.72)

Female 32 (43.84) 29 (40.28)
BMI (kg/m?) 25.88+3.91 24.76+3.33 1.86 0.06
Hypertension 28 (38.36) 35 (48.61) 1.55 0.21
Diabetes 12 (16.44) 13 (18.066) 0.07 0.79
Family history 8 (10.96) 34.17) 2.38 0.12
Smoking history 29 (39.73) 35 (48.61) 1.16 0.28
FBG (mmol/l) 5.82+1.54 6.79+1.98 -3.22 0.002*
TC (mmol/1) 4.59+1.17 4.82+1.15 -1.22 0.22
TG (mmol/l) 1.80+0.94 2.48+1.39 -3.44 0.001*
LDL (mmol/l) 2.95+0.97 3.27+0.91 -1.98 0.04*
HDL (mmol/l) 1.08+0.27 0.97+0.28 223 0.03*

‘P<0.05. Data are presented as the mean + standard deviation or as n (%). BMI, body mass index; FBG, fasting blood-glucose; TC, total
cholesterol; TG, triglycerides; LDL, low-density lipoprotein; HDL, high-density lipoprotein.

—— 2000 bp
—— 750 bp
—— 250 bp

93 bp —— —— 100 bp

Figure 2. Agarose gel electrophoresis of the RT-qPCR products. Lanes 1, 2
and 3, RT-qPCR products; lane 4, DL2000 DNA ladder marker. RT-qPCR,
reverse transcription quantitative polymerase chain reaction; bps, base pairs.
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Figure 3. Levels of ACSL1 mRNA. “P<0.01 vs. Control. AMI, acute myocar-
dial infarction group; ACSLI, acyl-coenzymeA synthetase 1.

the expression of ACSLI1 is not associated with the size of the
myocardial injury.
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Figure 4. Results of western blot analysis. “P<0.01. AMI, acute
myocardial infarction group (samples numbered 1, 2 and 3); Control,
control group (sample numbered 4, 5 and 6); ACSLI1, acyl-coenzymeA
synthetase 1.

ROC curves and cut off value of the relative expression of
ACSLI in patients with AMI. Levels of ACSL1 expression
exhibited diagnostic accuracy for AMI and the area under
the curve was 0.93+0.02 with a cutoff value of 0.112 as deter-
mined by the maximum value of Youden's index (14) (P<0.01;
Fig. 5)/This indicates that high expression of ACSLI results in
a high likelihood of AMI. The sensitivity and specificity were
84 and 90%, respectively. The positive and negative prediction
rates were 90 and 84%, respectively.
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Table V. Logistic regression analysis indicating independent risk factors of AMI.

Variables Regression coefficient ~ Standard error  Wald ~ P-values OR 95% C1
Relative expression level of ACSL1 4.07 0.56 5235 <0.001* 58.66 19.47-176.74
Total cholesterol 0.61 0.23 7.20 0.01° 1.84 1.18-2.88
“P<0.05. AMI, acute myocardial infarction; CI, confidence interval; OR, odd ratio; ACSL1, acyl-coenzyme A synthetase 1.
Table VI. Comparison of the number of vessel lesions between patients with different levels of ACSL1 expression.
Group Single vessel lesion  Double vessel lesion  Three vessel lesion  Z value  P-value
Low ACSLI expression level (n=38) 16 (42.11) 12 (31.58) 10 (26.31) -2.16 0.03*
High ACSL1 expression level (n=37) 6 (16.22) 16 (43.24) 15 (40.54)
“P<0.05. Data are presented as n (%). ACSL1, acyl-coenzyme A synthetase 1.
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Figure 5. Receiver operating characteristic curve of the relative level of expression of acyl-coenzymeA synthetase.

Discussion

Coronary atherosclerotic heart disease is the most common
cardiovascular disease and is caused by the interaction between
genetic and environmental factors (15-17). AMI refers to
myocardial necrosis induced by acute, persistent ischemia and
hypoxia, which can result in further life-threatening complica-
tions, including arrhythmia, cardiogenic shock and acute heart
failure. A previous study has demonstrated that changes in
the expression of various genes (including ALOXS5, MGST]1,
CREBS, IL1IRN, CSF2R, VCAN are CSF3R) are correlated
with susceptibility of patients to coronary heart disease (18,19).
Furthermore, a previous study on the differential gene expres-
sion profile of AMI determined that the expression of ACSL1

in the peripheral blood of patients with AMI is significantly
increased (11). The present study expanded the sample size
and confirmed that the expression of ACSL1 mRNA and
protein was significantly increased in the PBL of patients with
AMI from Northern China.

Fatty acids are an important source of energy for mammals.
Fatty acids and their products exert many different functions
in metabolism and signal transduction. Long-chain acyl-coen-
zyme A synthetase catalyzes the first step of the reaction in
fatty acid metabolism and is one of the key enzymes in fat
synthesis and catabolism (20). ACSL1, a major subtype of
ACSL, catalyzes the synthesis of bioactive acyl-coenzyme A
esters using long-chain fatty acids, ATP and coenzyme A as
substrates (21). Acyl-coenzyme A ester is an important fuel
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for fatty acid catabolism and participates in the synthesis of
phospholipids, cholesterol esters, ceramide, triglycerides and
other complex lipids (22). Increased levels of ACSLI1 are
expressed in the liver, cardiac muscle, fat and endothelial cells
and monocytes-macrophages (23). It has been demonstrated
that the expression of ACSLI is correlated with increased
lipid loading and insulin sensitivity and that decreased gene
expression of ACSL1 can reduce the lipid loading and glucose
uptake in cells (24). In mice with high-fat diets, the expression
of ACSLI1 is consistent with the severity of obesity, suggesting
that ACSL1 is involved in the regulation of insulin sensitivity
and lipids in cells (25).

ACSLI is actively involved in the synthesis and oxidation
of fat in liver cells (26). Disorders in metabolic pathways can
trigger a variety of metabolic diseases. However, to the best
of our knowledge, the association between ACSL1 expres-
sion and AMI remains unclear. In the present study, logistic
regression analysis demonstrated that ACSLI1 expression in
PBL was an independent risk factor for AMI. Furthermore,
ACSLI1 expression is correlated with the number of lesions
on the main branches of the coronary artery. Therefore, the
increased expression of ACSL1 suggests more severe athero-
sclerosis.

Cardiac troponin is currently recognized as an indicator
with high specificity and sensitivity for necrotic myocardial
cell injury (27). cTnl released from myocardial cells during
AMLI is positively correlated with the scope of myocardial cell
damage (28). The present study indicated that ACSL1 expres-
sion was not significantly correlated with serum cTnl levels in
patients with AMI, suggesting that the expression of ACSL1
promotes the onset of AMI, not the scope of myocardial
infarction.

The ROC curves indicated that the relative expression of
ACSLI exhibited high sensitivity, specificity and positive and
negative prediction values in the diagnosis of AMI. Therefore,
the relative expression of ACSL1 may be used as a genetic
marker for assessing the risk of AMI.

Clinical data analysis identified that patients with AMI had
significantly increased fasting blood glucose, total cholesterol,
triglyceride and LDL, which are risk factors of atherosclerosis
but exhibited decreased levels of HDL compared with the
control group. ACSLI1 is broadly involved in the synthesis and
oxidation of fatty acids; therefore it is possible that increased
ACSLI expression influences blood glucose and lipid levels,
leading to atherosclerosis of the arteries, thus stimulating the
development of AMI.

Apart from glucose and lipid metabolism disorders,
chronic inflammation serves an important role in athero-
sclerosis and AMI. Previous studies have indicated that
ACSLI expression may affect the expression of inflamma-
tory chemokines and it has been demonstrated that levels
of ACSLI expression are significantly increased in mono-
cyte-macrophages in a type I diabetic mouse model and in
humans with type I diabetes (29-31). Furthermore, specific
inhibition of ACSL1 expression in type I diabetic mice selec-
tively reduces the inflammatory response of the cells and the
effects of diabetic atherosclerosis (32). This suggests that
the expression of ACSLI is closely associated with chronic
inflammation in patients with diabetes, which contributes to
the initiation and progression of atherosclerosis. However,
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further studies are required to determine whether ACSLI1
expression promotes the pro-inflammatory response in indi-
viduals with normal blood sugar levels. The current study
was limited as the inflammatory markers were not measured
and recorded.

In conclusion, the current study demonstrated that ACSL1
expression was significantly increased in the peripheral
blood mononuclear cells of patients with AMI and it was
determined that increased expression of ACSLI is an inde-
pendent risk factor for AMI. ACSLI expression was positively
correlated with the severity of atherosclerosis. However, the
expression of ACSL1 was not correlated with the scope of
AMI. ACSL1 may promote the onset of AMI by affecting
the metabolism of fat and glucose. Thus, the increased
expression of ACSLI in peripheral blood mononuclear cells
may potentially be used as a molecular marker for the early
diagnosis of AMI.
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