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Abstract: Background: MicroRNAs (miRNAs) play key roles in cardiac development, and the expression of miRNAs is 
altered in the diseased heart. The aim of this study was to explore the value of circulating microRNA-122-5p (miR-
122-5p) as a potential biomarker for acute myocardial infarction (AMI). Methods: Plasma samples from 50 patients 
with AMI and 39 healthy adults (non-AMI controls) were collected. The abundance of circulating miR-122-5p was 
measured using quantitative real-time PCR (qRT-PCR). The cTnI concentrations of these samples were analyzed by 
ELISA. Results: Our findings revealed that circulating miR-122-5p expression were increased in AMI patients at 4 
h, 8 h, 12 h, and 24 h by contrast to those non-AMI controls and displayed similar trends to that of cTnI concentra-
tions in AMI patients. Further study showed that there is a high correlation between circulating miR-122-5p and cTnI 
concentrations. At last, the receiver operating characteristic (ROC) curve was performed and showed that circulating 
miR-122-5p had considerable diagnostic accuracy for AMI with an area under curve (AUC) of 0.855. Conclusions: 
Our results implied that circulating miR-122-5p could be a potential biomarker for AMI.
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Introduction

Acute myocardial infarction (AMI) is one of the 
most serious cardiovascular diseases with high 
morbidity and mortality [1]. An early detection 
and correct diagnosis of AMI are required to 
prevent the progressive development of AMI, 
and reduce the mortality rate in patients [2]. 
Traditional methods, including an electrocar-
diogram, coronary angiography, and enzymatic 
indicators, are important in the diagnosis of 
AMI [3]. However, new biomarkers that can 
early detection of AMI are still lacking. Recent 
studies suggested that circulating myocardial 
derived miRNAs might be useful as potential 
biomarkers for AMI [4].

MicroRNAs (miRNAs), non-coding small RNA 
consisting of 21-23 nucleotides, are negative 
regulators of gene expression by binding to 
3’-UTR of mRNA [5]. The miRNAs play versatile 
roles in cellular biology and pathophysiologic 
regulatory pathways [6]. Recent reports showed 
that miRNAs are abundantly present in body 

fluid and can be used as biomarkers for types 
of diseases [7]. For example, Dhayat et al. 
showed that circulating miR-200 family mem-
bers were significantly deregulated in hepato-
cellular carcinoma patients, indicating their 
potential diagnostic value as non-invasive 
serum markers [8]. Peng et al. found that circu-
lating let-7e was significantly increased in isch-
emic stroke patients at the acute stage, sug-
gesting that the expression levels of let-7e in 
serum may serve as a useful non-invasive bio-
marker for the acute stage of ischemic stroke 
[9]. Lorenzen et al. indicated that circulating 
levels of miR-210 was downregulated in the 
plasma of acute kidney injury patients and 
could predict the survival in patients with acute 
kidney injury [10]. 

Previous studies demonstrated that plasma 
miRNAs could act as important predictors in 
the progression and diagnosis of AMI. For 
example, He at al showed that circulating miR-
328 and miR-134 could be potential indicators 
for AMI, and the miRNA levels were associated 
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with increased risk of mortality or development 
of heart failure [11]. Liu et al. showed circulat-
ing miR-133, miR-1291 and miR-663b were 
significantly increased in the AMI cases. 
Through ROC analyses, they showed that those 
miRNAs were potential predictors of AMI [12]. 
Wang et al. suggested that circulating miR-
133a level was significantly increased and 
could be a new biomarker for AMI patients [13]. 
However, the expression levels of circulating 
miR-122-5p in AMI remains unknown. 
Therefore, the present study was designed to 
determine the diagnostic value of circulating 
miR-122-5p in AMI patients.

Materials and methods

Blood samples

50 patients with AMI and 39 healthy adults 
(non-AMI controls) from the Department of 
Cardiology, Huaihe Hospital of HeNan University 
were enrolled in our study between 2013 and 
2014. AMI was diagnosed based on combina-
tion of several parameters: ischemic symptoms 
plus increased cardiac troponin I (cTnI) and cre-
atine kinase MB (CK-MB), pathological Q wave. 
ST-segment elevation or depression defined by 
the European Society of Cardiology/American 
College of Cardiology [14, 15]. Baseline ECG 
was recorded in all patients. This study was 
approved by the Medical Ethics Committee in 
Huaihe Hospital of Henan University, and writ-
ten informed consents were obtained from all 
the participants.

tification of miRNAs with U6 as an internal con-
trol. The PCR primers were synthesized by 
Sangon Biotechnology (Shanghai). The amplifi-
cation reactions were performed using the 
7500 FAST Real-Time PCR System (Applied 
Biosystems). Relative miRNA expression level 
was calculated by 2-ΔΔCt method.

Statistical analysis

All computations were carried out using the 
software of SPSS version 18.0 for Windows. 
Data were expressed as means ± standard 
deviation (SD). Comparison among groups was 
assessed by the chi-square test or ANOVA. 
Spearman’s correlation test was used to ana-
lyze correlations between miR-122-5p and cTnI. 
Receiver operating characteristic (ROC) curves 
were used for evaluation of diagnostic accuracy 
of miR-122-5p and cTnI. P<0.05 was consid-
ered statistically significant.

Results

Characteristics of patients

A total of 50 patients with AMI and 39 healthy 
adults (non-AMI controls) were enrolled in this 
study. The details of clinical characteristics 
were shown in Table 1. Age, gender, history of 
diabetes, smoking status, systolic blood pres-
sure (SBP), diastolic blood pressure (DBP), total 
cholesterol (CHOL), triglyceride (TG), glucose 
(Glu), blood urine nitrogen (BUN), serum creati-
nine (Scr), high density lipo-protein (HDL), low 
density lipo-protein (LDL) were compared to 

Table 1. Clinical characteristics of AMI patients

Characteristics AMI group 
(n=50)

non-AMI 
group (n=39)

P 
value

Age 63.2±11.4 62.7±10.5 0.376
Gender (male/female) 33/17 27/12 0.447
Smoking (yes/no) 29/21 23/14 0.426
Diabetes (yes/no) 21/29 18/21 0.295
SBP 128±21 120±23 0.576
DBP 81±14 76±18 0.193
CHOL 4.62±0.16  4.17±0.19 0.226
TG 1.76±0.09 1.53±0.07 0.187
Glu 6.36±1.93 6.63±1.74 0.703
BUN 7.83 ±1.92 5.63±0.96 0.097
Scr 80.19±17.83 77.61±26.1 0.285
HDL 1.37±0.43 1.22±0.39 0.491
LDL 2.53±0.69 2.31±0.53 0.183

Cardiac troponin I determination

Plasma cTnI concentrations were detected 
by ELISA assay according to manufactur-
er’s protocol (Abnova).

RNA isolation and quantitative real-time 
PCR

Small RNA was isolated from 2 mL of plas-
ma using the miRcute miRNA Isolation Kit 
(Tiangen) according to the manufacturer’s 
protocol. The quality and concentration of 
miRNA were detected in a multivolume 
spectrophotometer system (Epoch). cDNA 
synthesis was performed with the miRcute  
miRNA First-Strand cDNA Synthesis Kit 
(Tiangen). Subsequently, the miRcute 
miRNA qPCR Detection kit (SYBR Green) 
was used in real-time PCR for relative quan-
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analyze the differences separately. There are 
no significant differences in these clinical char-
acteristics between AMI patients and healthy 
adults (Table 1, P>0.05). 

Comparison of circulating miR-122-5p and 
cTnI levels in AMI patients

Using qRT-PCR, we analyzed the expression lev-
els of circulating miR-122-5p in AMI patients 
and non-AMI controls. Our data showed that 
circulating miR-122-5p levels exhibited 4.63± 
0.82 fold, 16.91±3.73 fold, 7.08±1.63 fold, 
and 3.13±0.64 fold increase at 4 h, 8 h, 12 h, 
and 24 h respectively, compared with non-AMI 
controls (Figure 1A; P<0.05). Meanwhile, the 
circulating cTnI concentrations were also 
assayed by ELISA assay. miR-122-5p and cTnI 
were measured from the same samples at 
same time points. cTnI levels in AMI patients 
increased significantly at 4 h, 8 h, 12 h, and 24 

h, respectively, compared with non-AMI con-
trols (Figure 1B; P<0.05).

Correlations between circulating miR-122-5p 
and cTnI in AMI patients

To evaluate the significance of increased levels 
of circulating miR-122-5p following myocardial 
infarction, we analyzed whether the levels of 
miR-122-5p correlated with clinical parameters 
cTnI. Our data revealed that the level of miR-
122-5p was significantly correlated with cTnI 
(Figure 2; P<0.05). These findings indicated 
that circulating miR-122-5p could be consid-
ered as a novel biomarker of AMI.

Circulating miR-122-5p expression as a poten-
tial predictor of AMI

Receiver-operator characteristic (ROC) curve 
analysis was performed to evaluate the predic-
tive power of circulating miR-122-5p levels for 
AMI. The ROC curves of miR-122-5p reflected 
separation between AMI and non-AMI control 
groups, with an area under curve (AUC) of 
0.855 (95% CI, 0.746-0.964), compared with 
cTnI with an AUC of 0.902 (95% CI, 0.811-
0.993) respectively (Figure 3). These data indi-
cated that miR-122-5p was a novel biomarker 
for AMI.

Discussion

Acute myocardial infarction (AMI) is the leading 
cause of human mortality and morbidity in the 
world [16]. The existing biomarkers for AMI, 
including CK, CK-MB, MYO, cTnI, and BNP were 
considered as the biochemical criteria of AMI 

Figure 1. Expression of circulating miR-122-5p and concentrations of cTnI in AMI patients. A. The relative expression 
of circulating miR-122-5p in AMI patients was explored at 4 h, 8 h, 12 h, and 24 h, compared with that in non-AMI 
controls. B. Concentrations of cTnI were also investigated at the same time point. *P<0.05.

Figure 2. Correlation of the miR-122-5p with cTnI in 
AMI patients. 
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diagnosis [3]. However, the sensitivity and 
specificity of these biomarkers remain to be 
further enhanced, and it is difficult to identify 
new proteomic markers because of a technical 
bottleneck [2]. Recent studies showed that 
miRNAs were abundantly present in a remark-
ably stable form and they could be detected in 
peripheral circulation [17]. In addition, more 
and more circulating miRNAs were reported as 
new biomarkers in cardiovascular diseases, For 
example, Fichtlscherer et al. suggested that 
plasma levels of miR-145 were associated with 
severity of coronary artery disease [18]. Fabiola 
et al. indicated that circulating miR-499-5p 
could emerge in a geriatric population as a 
promising complementary biomarker of acute 
non ST-elevation myocardial infarction [19]. 

miR-122 was initially discovered as a liver spe-
cific miRNA, and its precursors were found on 
human chromosome 18, at position 18q21 
[20]. Recent evidences showed that miR-122-
5p play important roles in various human dis-
eases. For example, Tan et al. showed that miR-
122-5p targets ADAM10 to regulate breast can-
cer cell progression [21]. Panach et al. found 
that circulating miR-122-5p were increased 

At last, ROC curve of miR-122-5p was plotted to 
investigate the informativeness for AMI diagno-
sis. Our results showed that AUC of circulating 
miR-122-5p for the diagnosis of AMI was 0.855. 
Thus, our results suggested that circulating 
miR-122-5p could act as useful indicators for 
AMI. However, we should noted that the consid-
eration of circulating miR-122-5p as a biomark-
er for AMI was at present based on our results 
from a relatively small sample size and larger 
clinical studies are definitely required to estab-
lish the case.

In conclusion, circulating miR-122-5p is associ-
ated with AMI and might be potentially novel 
biomarkers for AMI identification.
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Figure 3. Receiver operator characteristic (ROC) curve analyses of miR-122-
5p and cTnI in AMI patients.

and could act as biomarkers 
of osteoporotic fracture 
patients [22]. Florczyk et al. 
revealed that miR-122-5p 
could act as a plasma bio-
marker of liver injury in fish 
exposed to microcystin-LR 
[23]. However, there is no 
information available regard-
ing miR-122-5p in AMI. 

In the present study, we 
explored the expression level 
of miR-122-5p by qRT-PCR, 
we found that miR-122-5p 
was overexpressed at 4 h, 8 
h, 12 h, and 24 h in AMI 
patients contrasted by that in 
non-AMI controls. Further- 
more, we detected the plas-
ma concentrations of cTnI, a 
classic marker of myocardial 
injury, and assessed the cor-
relation between plasma cTnI 
and miR-122-5p. Our data 
showed that cTnI was 
increased in AMI patients and 
highly positively correlated 
with circulating miR-122-5p. 
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