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	 Many myocardial infarction biomarkers currently available but they are a lack of 
specificity, therefore present study suggests to evaluate the significant importance of  miRNA-1, 
miRNA-145  as biomarkers for early diagnosis of myocardial infarction. A blood sample was 
collected from three groups.  The first group was  patients with acute myocardial infarction (MI), 
the Second group was  patients who have a risk factor for MI, and the Third group included  
healthy volunteers.Serum blood of this sample used to  RNA purification andcDNA application 
with stem-loop specific primer then miRNA-1, and miRNA-145 was quantitated by using RT-
PCR. The level of miR-1 fold change was significantly highest in the MI group followed by risk 
group and then by control group (P<0.05). while of miRNA-145 fold change was significantly 
lowest in the MI group followed by risk group and then by control group (P<0.05). A receiver 
operator characteristic (ROC) analysis; the cut off value was identified at miRNA-1   of >5.28 
fold change with a sensitivity of 91.67 % and a specificity of 90.7%,while  the cut off value of 
miRNA-145    has cut off  d”0.7 fold change with a sensitivity of 95.83 % and a specificity of 
89.47%. miRNA-1,miR145   has high sensitivity and Specificity in this study which was bushed 
to using them as an alone biomarker or supported for Another biomarker in AMI diagnosis.
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	 AMI diagnosis is based on ECG findings 
and measurements of blood biomarkers of 
myocardial damage, among which cardiac 
troponins (cTns), but they suffer from a lack of 
specificity since the elevation of cTn levels can 
be due to non-cardiac causes1. Therefore, there is 
a need for novel, early and specific biomarkers of 
AMI as miRNAs.
	 MicroRNAs (miRNAs) are endogenous, 
noncoding, single-stranded RNAs of <“22 
nucleotides and constitute a novel class of gene 

regulators2. Recent studies have revealed that 
miRNAs exist in circulating blood. In contrast 
to our original thought, the cell-free miRNAs 
are relatively stable due to binding with other 
materials such as exosomes in circulating blood3. In 
summary, the diversity and stability of miRNAs in 
combination with technical availabilities establish 
miRNAs as novel and promising biomarkers 
for the diagnosis of human diseases4. In the rat, 
the circulating miR-1 level is rapidly increased 
1 hr after coronary artery ligation and peaked 



996 MajeedAltamemi et al., Biosci., Biotech. Res. Asia,  Vol. 15(4), 995-1000 (2018)

at 200-fold higher than the baseline 6 hrs after 
AMI. The elevated miR-1 level returned to basal 
levels 3 days after AMI, a time course earlier than 
traditional AMI biomarkers, such as troponin5-7. 
Another study suggests that miR-145 could be a 
valuable biomarker for cardiovascular diseases8-10, 
therefore miRNA-1, miRNA-145 were included in 
the present study.

Material and method

	 Acase control study has been conducted 
basedon24 patients with ST-elevation myocardial 
infarction (MI), 24 persons who have risk factors 
for ischemic heart disease and 24 healthy control 
subjects.A blood sample was collected from three 
groups.  The   first group was 50 patients  with 
acute myocardial infarction which include (  28 
male and 22female ),who were observed in  CCU 
of Al-Diwaniyah teaching hospital/Iraq , Second 
group was 50 patients who have   risk factor for 
MI ( Hypertension, Hyperlipidemia, and Diabetes 
mellitus) the Third group included 50 healthy 
volunteers(non coronary artery diseases ). A blood 
sample was collected by vein puncture from these 
groups. Each blood sample of three groups was 
collected to 3 ml of blood collected directly in a 
sterile tube (without   EDTA) for total RNA were 
extracted from serum samples by using (TRIzol® 

reagent kit. Bioneer. Korea) and done according to 
company instructions.
	 The extracted RNA was treated with 
DNase I enzyme to remove the trace amounts of 
genomic DNA from the eluted total RNA by using 
samples (DNase I enzyme kit) and done according 
to the method described by Promega company, 
USA instructions 
	 The Taq Man MicroRNA assays were 
used looped-primer RT-PCR, a new real-time 
quantification method, for detection of mature 
miRNAs. Total RNA containing miRNA was the 
starting material in RT-PCR reaction which was 
performed in two steps.
	 For reproducible and accurate results in 
miRNA quantification, a normalization control 
was used in real-time PCR, where it was crucial 
to normalize the target miRNA amount by the use 
of an appropriate endogenous reference RNA. 
This method is called a relative quantification. 
Factors that may result in inaccurate quantification 
are corrected through this normalization. These 
factors include differences in the quantity of RNA 
input, the probability of degradation of RNA, 
the availability of inhibitors in the samples of 
RNAs, as well as the variation in sample handling. 
Furthermore, normalization makes it possible 
to compare different samples directly. In this 
experiment, RNU6-2 was used as a reference gene 

Table 1. miRNA-1 F and R primer

Primer		  Sequence

miR-1RT primer		  GTTGGCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGCCAACATACAT
miR-1 primers	 F	 GTGCAGGGTCCGAGGT
	 R	 GTTGGGTGGAATGTAAAGAAGT
miR-1probe		  FAM-CAGAGCCAACATACAT-MGB

>hsa-miR-1-3p MIMAT0000416

Table 2. miRNA-145, F and R primer

Primer	 Sequence

miR-145 RT primer	 GTTGGCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGCCAACAGGGAT
miR-145 primers	 GTGTCCAGTTTTCCCAGGA
	 GTGCAGGGTCCGAGGT
miR-145 probe	 FAM-CAGAGCCAACAGGGAT-MGB

>hsa-miR-145-5p MIMAT0000437
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Fig. 1. Median and inter-quartile values of mi-R 1 in MI, risk and control groups

Fig. 2. Median and inter-quartile values of mi-R 145 in MI, risk and control groups

according to the manufacturerrecommendations. 
(TaqMan small RNA assays protocol, 2011). The 
F and R primer for miRNA-1 and miRNA-145 are 
shown in table 1, and 2.

Results

	 The mean age of patients with MI was 
58.83±11.04 years, the mean age of risk group was 
53.04± 9.65 years and that of the control group 
was 60.00±9.87 years. There was no significant 
difference in mean age among study and control 
groups enrolled in the present study (P=0.058), 
which ensures age matching that is mandatory for 
such a study.
	 Regardingtogender distribution about 16 
patients (66.7%) were male, and 8 patients(33.3%) 
were female, while therisk group included 10 
(41.7%) male and 14 (58.3%) female and the 
control group included 16 (66.7%) male and 

8 (33.3%) women. There was no significant 
difference in mean age among the three groups 
regarding the distribution of patients according to 
gender (P=0.121), which ensures gender match that 
is mandatory for such a study.
	 The median fold change and inter-quartile 
range of miRNA-1 in patients groups were 11.4 
(6.95), and 3.6 (2.7) of the risk group respectively. 
and the value of fold change of control group was 
fixed at 1. Thus, the level of miRNA-1 fold change 
was significantly highest in the MI group followed 
by risk group and then by control group (P<0.05), 
as shown in figure (1).While, the median fold 
change and inter-quartile range of miRNA-145 
were 0.055 (0.12), 0.375 (0.78) in patients and 
risk group respectively. and the value of fold 
change of control group was fixed at 1. The level of 
miRNA-145 fold change was significantly lowest 
in the MI group followed by risk group and then 
by control group (P<0.05), as shown in figure (2).
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Table 3. ROC cutoff value of miRNA-1  
that predict diagnosis of MI

Cutoff value	 >5.28 fold change

AUC (accuracy)	 0.940 (94%)
P 	 <0.001
Sensitivity 	 91.67
Specificity  	 90.70

Table 4. ROC cutoff value of 
miRNA-1  that predict diagnosis of MI

Cutoff value	 < 0.7
AUC (accuracy)	 0.927 (92.7%)
P 	 <0.001
Sensitivity 	 95.83
Specificity  	 83.72

Fig. 4. Characteristics of ROC curve for miRNA-145Fig. 3. Characteristics of ROC curve for miRNA-1

	 Receiver operating characteristic curves 
(ROC) carried out. The area under the curve 
(AUC), were 0.94, and 0.92 for miRNA-1, and 
miRNA-145 respectively as shown in figure (3) 
and figure (4),  The cut off value was identified at 
the miRNA-1 level of >5.28 fold change with a 
sensitivity of 91.67 % and a specificity of 90.7%, 
as shown in table 2. Similarly, the cut off value 
was identified for the miRNA-145 level of d”0.7 
fold change with a sensitivity of 95.83 % and a 
specificity of 89.47%, as shown in table 4. 

Discussion

	 Circulating levels of miRNA-1 were 
significantly increased in patients with AMI, this 
result came in agreement with Pan Z, Sun X et 
al. since they mention that miRNA-1 positively 
correlates with serum CK-MB level in AMI 
patient. miRNA-1, the level was increased with 
risk group because the most of this group are 

hypertensive patients as a result of Atherosclerosis 
which consider as an inflammatory process of 
endothelial blood vessels wall that stimulating 
apoptosis, the present study shows an increasing 
level of miRNA-1 in this group when compared 
with control group11.  Also, in addition to that,  
results are in consensus with published studies 
describing increased circulating levels of miRNA-1 
and miRNA-133 in patients with MI12-14. The source 
of elevated levels of miRNA-1 and miRNA-133 is 
likely in the damaged cardiac tissue13. Moreover, 
present study mention that the level of miRNA-145 
fold change was significantly lowest in the MI 
group, which came in agreement with the previous 
study that demonstrated a significantly lower 
miRNA-145 level in coronary artery diseases 
patients14. Moreover,  miRNA-145 fold change 
was significantly lower in the MI risk factor group 
(Hypertensive, hyperlipidemia, DM and others 
risk factor) compared with the control which 
confirms previously conducted study done by  
Cordes and colleagues since they demonstrated that 
miRNA-145 promotes differentiation and represses 
proliferation of smooth muscle cells (SMCs)15. 
Moreover, These results reiterate findings from 
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the previous study that demonstrated significantly 
lower miRNA-145 levels in CAD patients14. 
	 Rapid and correct diagnosis is crucial 
to treatment and prognosis of AMI. Up to date, 
cardiac troponins and creatine kinase-MB are the 
most commonly used biomarkers for AMI, but their 
clinical value is limited in many cases. Secreted by 
cardiac cells and accumulated in blood, miRNAs 
are expected to reflect cardiac injury in response to 
cardiovascular risk factors and various pathological 
conditions. Thus, the circulating cardiac-specific or 
-enriched miRNAs (such as miR- 1  and miR-145) 
may provide unique biomarkers for diagnostic of 
AMI.
	 In order to find a cutoff value of miRNA-1, 
and miRNA-145 that can predict a diagnosis of MI, 
More precisely, receiver operating characteristic 
curves (ROC) carried out. For the separation 
between non-MI and AMI patients An area (AUC) 
of 1 would represent a perfect test contrariwise to 
an area of 0.5 that would consist in a worthless 
test. The cut off value was identified for miRNA-1 
with a sensitivity of 91.67 % and a specificity of 
90.7%,. Similarly, the cut off value was identified 
for the miRNA-145 with a sensitivity of 95.83 % 
and a specificity of 89.47%. 
	 Receiver operating characteristic analysis 
further indicated that these four miRNAs might 
be good biomarkers for AMI diagnosis. These 
results are partially supported by others report 
mention that that miR-1 level was significantly 
higher in plasma from AMI patients compared 
with non-AMI subjects12. Therefore MiR-1 can 
act as AMI biomarker according to the above 
result and based on miRNA characterizes which 
are remain stable in serum and other body fluids16. 
Circulating miRNAs are protected themselves 
from degradation by several mechanisms, 
including packing in membrane vesicles (such as 
microvesicles17, exosomes, and apoptotic bodies18, 
bound to transporter proteins, and inclusion in 
macromolecular complexes (such as high-density 
lipoproteins)19.
	 Increasing evidence has shown that 
circulating miRNAs may function as diagnostic 
markers for coronary artery disease (CAD), 
diabetic heart diseases, myocardial infarction, 
hypertension, and heart failure20-24.
	 Current study confirm previously 
conducted study done by Long et al., since, they 

demonstrated that the ability of the miRNA-1-score 
to differentiate the AMI group from the control 
group according to ROC curve with an AUC of 
0.92, 0.90, 0.94, 0.92, 0.96 and 0.90. they achieved 
a sensitivity of 93%, 93%, 94%, 93%, 93% and 
90% and a specificity of 90%, 90%, 93%, 90%, 
90% and 90%, respectively, measured at six time 
interval for the identification of AMI patients25.  
	 Several studies have investigated the 
circulating miRNA-145 levels in patients with 
coronary artery disease14, 20. Fichtlscherer et al. 
reported that circulating miRNA-145 was down-
regulated in patients with stable coronary artery 
disease compared with healthy controls14. 

	 The miRNA-145 level in the total 
peripheral blood has been found to be elevated 
in patients with acute myocardial infarction and 
correlate with the infarction size estimated by 
troponin-T release26. Since miRNA-145 is enriched 
in VSMCs, elevated miRNA-145 levels in AMI 
may reflect the vessel injury that occurs during 
atherosclerotic plaque rupture. Consistent with 
this idea, upregulation of miRNA-145 expression 
is found in atherosclerotic plaques in hypertensive 
patients27. 
	 Thus, the present study demonstrates 
a unique signature of circulating miRNA for 
sensitive and specific diagnosis of MI that could be 
translated into non-invasive blood-based biomarker 
panels for patients. Considering that miRNA are 
active molecules, our study also suggests that 
miRNA-145, miRNA-1 may be instrumental in 
MI pathology and could represent new targets for 
therapeutic interventions.

Conclusion

	 The characteristic of ( miRNA-1,miR145) 
and their high sensitivity and Specificity in 
this study bushed forward to use them as alone 
biomarker or supported for Another biomarker in 
AMI diagnosis.
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