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Abstract 

Objective  To evaluate the effects of environmental factors and microRNAs (miRNAs) (miR-126, miR-143, and miR-145) on the risk 

of coronary heart disease (CHD). Methods  A frequency-matched case-control study (450 patients, 450 controls) was conducted from April 

2014 to December 2016 in Fuzhou City, China. Environmental factors were investigated using a self-administered questionnaire, and the 

expression levels of miR-126, miR-143, and miR-145 were determined by quantitative real-time Polymerase Chain Reaction (PCR) in pe-

ripheral blood mononuclear cells. Unconditional logistic regression models were used for statistical evaluation. Results  Alcohol consumption, 

high-salt diets, high-intensity work, and lack of physical activity were significantly associated with increased CHD risk, whereas light diet 

was significantly associated with decreased risk. MiR-126, miR-143, and miR-145 were highly expressed in the CHD group compared with the 

control group. After adjustment for other environmental factors, unconditional logistic regression results revealed that miR-126, miR-143, and 

depression were the independent risk factors of CHD, and light diet was the independent protective factor of CHD. Conclusions  Our data 

suggest that a family history of CHD, anxiety, and alcohol consumption was significantly associated with increased CHD risk, whereas light 

diet was significantly associated with decreased risk. Furthermore, miR-126 and miR-143 in combination with several risk factors, could play 

a joint role in the development of CHD. Therefore, it is necessary to manage patients with CHD in all directions and multiple level. 
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1  Introduction 

Coronary heart disease (CHD) remains to be the leading 
cause of death worldwide, including China; in particular, the 
elderly population shows an increased rate of mortality and 
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morbidity.[1,2] CHD is caused by the formation of athero-
sclerotic plaques and can progress to myocardial ischemia 
as a result of thrombosis or atherosclerosis.[3,4] The patho-
genesis of CHD may involve a consequence of environ-
mental, genetic, and epigenetic interactions. It is well known 
that environmental factors included lifestyle factor, family 
history, psychologic status and so on in epidemiology. Fur-
thermore, smoking, alcohol consumption, working strength, 
dietary habits, and physical activity are all belong to life-
style factors. At present, besides environmental factors, 
novel risk factors such as microRNAs (miRNAs) are ac-
cepted as decisive factors to fully understand the develop-
ment and progression of CHD. Recent evidence and previ-
ous microarray analysis show that as novel biomarkers for 
cardiovascular diseases, miRNAs may be the risk factors of 
CHD.[5]  

MiRNAs represent a class of 20 to 25 nucleotide-long, 
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highly conserved, endogenous, non-protein-coding RNAs; 
MiRNAs mainly target the 3′-UTR of an mRNA to regulate 
gene expression at the post-transcriptional level by inhibit-
ing the translation of a protein or by promoting mRNA 
degradation.[6,7] MiRNAs have now emerged as master 
regulators in various biological processes, including cardiac 
growth, vascular development, and angiogenesis.[8,9] Thus, 
the evaluation of miRNAs may be used to identify patients 
at risk of CHD.[4,10]  

The endothelial-specific miR-126 is the most abundant 
miRNA found in adult endothelial cells (ECs) and is involved 
in endothelial dysfunction and inflammation.[11] Studies have 
illustrated that miR-126 can increase the EC response to 
vascular endothelial growth factor (VEGF) and partly im-
prove angiogenesis to directly repress negative regulators 
via the pathway of VEGF through mechanism by sprouty- 
related protein 1 and phosphoinositol-3-kinase regulatory 
subunit 2.[12,13] Zinc finger transcription factor, klf2, was a 
possible candidate gene responsible for VEGF signaling. 
MiR-126 acts downstream of klf2 to induce flow-stimulated 
angiogenesis in endothelial cells.[14] MiR-143 and miR-145 
are considered the key regulators of contractile phenotypes 
and are abundantly expressed in smooth muscle cells 
(SMCs).[15,16] MiR-145 may trigger the reprogramming of 
various non-SMC cell types into SMC-like cells character-
ized in part by increasing myocd protein and functioning in 
a feed-forward reinforcement of its own expression by the 
SRF–myocd complex, whereas miR-143 represses myocd’s 
competitor, Elk-1.[17] The antiatherosclerotic effects between 
ECs and SMCs were commanded by miRNAs.[14]  

After hunting for cardiovascular disease in bioinfor-
matics database, several miRNAs, associated with the path-
ogeny of CHD, interested us.[18,19] Moreover in our prelimi-
nary study and microarray analysis, miR-126, miR-143, and 
miR-145 were revealed to be differentially expressed between 
CHD and control group. In particular, these three miRNAs are 
all play a major role in cardiac growth, vascular development, 
and angiogenesis. However, there are no final verdict on 
whether these miRNAs are associated with CHD or not and 
the relationship among environmental factors, these three 
miRNAs, and CHD is not completely confirmed in humans. 
Our present work aims to explore the effects of environ-
mental factors and miRNAs (miR-126, miR-143, and 
miR-145) in peripheral blood mononuclear cells (PBMCs) 
and their interactions on the risk of patients with CHD. 

2  Methods 

2.1  Informed consent 

Our study was approved by the institutional ethical 
committees of Fujian Medical University according to the 

requirements of the Declaration of Helsinki, and written 
informed consent was obtained from each participant.  

2.2  Study population 

A frequency-matched case control study included data 
from two institutions, including the First Affiliated Hospital 
of Fujian Medical University and Affiliated People’s Hos-
pital to Fujian University of TCM in Fujian, China, between 
April 2014 and December 2016. The included CHD met the 
following criteria: (1) present cardiac catheterization-con-
firmed significant stenosis (≥ 50%) of > 1 major coronary 
artery; (2) documented history of prior myocardial infarc-
tion (MI); (3) documented history of a prior coronary re-
vascularization procedure (percutaneous coronary interven-
tion or coronary artery bypass graft); (4) patients in the sta-
ble stage after acute MI; and (5) patients with ST-segment 
elevation/depression on ECG. Subjects with congenital 
heart disease, valvular disease, cardiomyopathy, somatiza-
tion disorder, renal or hepatic disease, and insufficient 
knowledge of the Mandarin language were excluded from 
the study. 

Healthy subjects without medical history of cardiovascu-
lar diseases were matched with CHD group in age and sex 
and selected as the control group after physical health ex-
amination at the hospital. 

2.3  Questionnaire survey 

A standard questionnaire was given to CHD and control 
groups by specially trained interviewers. Questions covered 
demographic characteristics (sex, age, occupation, education 
level, and marital status), lifestyle factors (smoking, alcohol 
consumption, working strength, and physical activity, die-
tary habits), family history of cardiovascular diseases, and 
social psychological factors. In addition, demographic char-
acteristics including sex, age, education level, and marital 
status act as the balanced factors in our study. Smokers 
(current and previous) and nonsmokers (never) were classi-
fied based on self-report. Previous smokers were catego-
rized as having smoked more than 100 cigarettes in a life-
time. Alcohol consumption was classified as standard drinks 
per day based on intake of beer, wine, and liquor combined 
(one standard drink containing 12 g ethanol).[20] Even tea 
drinking was defined as drinking a minimum of 1 cup of 
green tea per week for more than 6 months. Active exercise 
participants were defined as those who exercised at least 20 
min once a week, whereas passive exercise was excluded. 
The recorded waist–hip ratio (WHR) and body mass index 
(BMI) were used to measure the presence of being over-
weight and obese. BMI = weight (kg) / [height (m)]2 (Un-
derweight: BMI of less than 18.5, normal weight: BMI of 
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18.5 to 24.9, overweight: BMI of 25 to 29.9, obese: BMI of 
30 or more). WHR = waist/hip. (Women: normal weight: 
WHR of less than 0.85, obesity: WHR of 0.85 or more; Men: 
normal weight: WHR of less than 0.90, obesity: WHR of 
0.90 or more). Self-rating depression scale (SDS) and 
self-rating anxiety scale (SAS) were used to evaluate the 
psychologic status of all participants. SDS and SAS scores 
were obtained by summing up the 20 questions according to 
how they felt during the last seven days. Item responses are 
ranked from 1 to 4. A cut-off value of 53 or more implies 
clinically relevant depression, and 50 or more suggests 
anxiety.[21] 

2.4  Blood samples  

Approximately 2 mL of venous blood samples was col-
lected from each participant for plasma removal. According 
to manufacturer instructions, the blood sample was gently 
overlaid on lymphocyte separation medium[22] (Hao Yang 
Biological Manufacture CO., Ltd., Tianjin, China) for a 
second centrifugation to obtain the peripheral blood mono-
nuclear cells (PBMCs) and then stored at −80 °C prior to 
RNA extraction. All blood samples were subjected to only 
one freeze–thaw cycle.  

2.5  RNA extraction 

According to a modification of manufacturer instructions, 
the total RNA was extracted from PBMCs[22] by using the 
TRIzol reagent (Invitrogen, California, USA) and was sub-
sequently eluted in 30 µL of nuclease-free water. In brief, 
the total RNA samples were quantified by an ND-2000 
NanoDrop ultraviolet spectrophotometer. The OD260/OD280 
readings were between 1.8 and 2.0, indicating sufficient 
purity of the RNA samples, and the concentration of RNA 
was obtained. The use of agarose gel electrophoresis to 
identify RNA showed three bands (28S, 18S, and 5S). The 
brightness of the 28S band was approximately twice as 

much as the 18S band, implying that RNA was not de-
graded. 

2.6  The cDNA synthesis and quantitative real-time 
PCR 

A total of 1 µg RNA was placed into a total volume of 20 
µL reverse transcribed reaction to generate cDNA by using 
PrimeScript RT reagent Kit (miRNAs) (Takara Bio Inc., 
Shiga, Japan). Quantitative real-time PCR was used to mea-
sure the expression levels of miR-126, miR-143, and miR- 
145 previously demonstrated to be associated with CHD, 
which was performed on the Light Cycler 480 real-time 
PCR system. The SYBR® Premix Ex TaqTM kit (Takara Ⅱ

Bio Inc., Shiga, Japan) and specific PCR primers of 
miRNAs (Sangon Biotech Co., Ltd., Shanghai, China) were 
used for the quantification of miRNAs at 95 °C for 30 s, 96 
°C for 5 s, 60 °C for 34 s, 40 cycles; 95 °C for 15 s and 60 
°C for 1 min; dissolution curve, 95 °C for 15 s, one cycle. 
The primer sequences used are listed in Table 1. Experi-
ments were performed in triplicate samples. In our experi-
ment, the detection limit of the Ct value was defined as 40. 
All samples were normalized to internal controls (U6), and 
the relative expression level was calculated through 2−ΔΔCt 
analysis method.[23,24] 

2.7  Statistical analyses 

All statistical analyses were performed using SPSS 21.0 
software (IBM, Tokyo, Japan). The continuous variables 
were expressed as mean ± SD or median (25th–75th quartile) 
and discrete variables as percentages. Distribution differ-
ences were examined by the chi-square test for categorical 
variables or two-tailed Student’s t-test for normally distrib-
uted data as well as the Mann–Whitney U test for skewed 
data. The odds ratios (ORs) and 95% confidence intervals 
(95% CIs) were calculated by unconditional binary logistic 
regression analyses (Forward Selection: Likelihood Ratio)  

Table 1.  Primer sequences. 

Primer Orientation Sequence (5' to 3') 

U6 Forward GCTTCGGCAGCACATATACTAA 

 Reverse AACGCTTCACGAATTTGCGT 

MiR- 126 RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCGCATT 

 Forward GCGGCGGTCGTACCGTGAGTAA 

MiR-143 RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGAGCTA 

 Forward GCGGCGGTGAGATGAAGCACTG 

MiR-145 RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGGGAT 

 Forward GCGGCGGGTCCAGTTTTCCCAG 

Universal Reverse ATCCAGTGCAGGGTCCGAGG 

MiR: microRNA; RT: reverse transcription. 
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to assess the association between CHD and risk factors. A 
P-value < 0.05 (two-tailed) was considered significant. 

3  Results  

3.1  Demographic characteristics of the study population 

Among 900 subjects, 50.0% were CHD patients, 50.1% 
were women, and the mean age was 65.23 ± 9.83 years 
(range, 40–100 years). Associations between demographic 
characteristics and CHD are shown in Table 2. No signifi-
cant differences were found in terms of gender, age, marital 
status, and education background between CHD and control 
groups (all P > 0.05), indicating that the frequency matching 
was adequate.  

3.2  Associations between environmental factors and 
CHD risk 

Table 3 shows associations between lifestyle factors and 
risk of CHD. Increased CHD risk was associated with al-
cohol consumption, high-salt diets, heavy working strength, 
and lack of physical activity. Decreased risk of CHD was 
associated with light diets. In addition, statistically signifi-
cant differences in smoking, tea drinking, oiliness diets, and 
sweet diets were found between two groups (P > 0.05). 
Differences in family history of hypertension, diabetes, CHD, 
and stroke between two groups were not statistically sig-
nificant (all P > 0.05; Table 4). Persons with current anxiety 
or depression disorders showed an increased prevalence of 
CHD (Table 5), and similar trends were observed with BMI 
and WHR (Table 6), both presenting statistically significant  

Table 2.  Baseline characteristics of patients with and without 
CHD. 

Characteristics Cases Controls χ2 P value

Sex   1.604 0.205

Male 234 (52.0%) 215 (47.8%)   

Female 216 (48.0%) 235 (52.2%)   

Age group   0.783 0.676

< 60 241 (26.8%) 230 (25.6%)   

60–80 612 (68.0%) 610 (67.8%)   

≥ 80 47 (5.2%) 60 (6.7%)   

Education level   3.466 0.325

Below primary school 173 (38.4%) 166 (37.1%)   

Middle school 118 (26.2%) 126 (28.2%)   

High school 97 (21.6%) 109 (24.4%)   

University or higher 62 (13.8%) 46 (10.3%)   

Marital status   0.925 0.336

Marriage 406 (90.8%) 400 (88.9%)   

Single/divorce 41 (9.2%) 50 (11.1%)   

CHD: coronary heart disease. 

Table 3.  Associations between lifestyle factors and CHD risk. 

Lifestyle factors Cases Controls χ2 P value

Smoking   3.699 0.0544

Yes 415 (92.2%) 428 (95.3%)   

No 35 (7.8%) 21 (4.7%)   

Alcohol consumption   7.796 0.005

Yes 83 (18.4%) 53 (11.8%)   

No 367 (81.6%) 397 (88.2%)   

Tea drinking   0.473 0.492

Yes 285 (36.7%) 175 (38.9%)   

No 165 (63.3%) 275 (61.1%)   

High-salt diets   20.564 < 0.001

Yes 149 (33.1%) 89 (19.8%)   

No 301 (66.9%) 361 (80.2%)   

Sweet diets   0.013 0.909

Yes 43 (9.6%) 42 (9.3%)   

No 407 (90.4%) 408 (90.7%)   

Oiliness diets   0.0620 0.803

Yes 36 (8.0%) 34 (7.6%)   

No 414 (92.9%) 416 (92.4%)   

Light diets   21.501 < 0.001

Yes 263 (58.4%) 329 (73.1%)   

No 187 (41.6%) 121 (26.9%)   

Working strength   9.667 0.008

Mild 253 (56.2%) 218 (48.6%)   

Moderate 134 (29.8%) 178 (39.6%)   

Severe 63 (14.0%) 53 (11.8%)   

Physical activity   11.365 0.001

Never 193 (49.2%) 149 (33.1%)   

1–2/week 75 (16.7%) 105 (23.3%)   

3–4/week 25 (5.6%) 24 (5.3%)   

≥ 5/week 157 (34.9%) 172 (38.2%)   

CHD: coronary heart disease. 

Table 4.  Associations between family history and CHD risk. 

Family history Cases Controls χ2 P value

Hypertension   1.258 0.262 

Yes 139 (31.0%) 124 (27.6%)   

No 309 (69.0%) 325 (72.4%)   

Diabetes   0.180 0.671 

Yes 48 (10.7%) 52 (11.6%)   

No 401 (89.3%) 397 (88.4%)   

CHD   3.532 0.060 

Yes 42 (9.4%) 27 (6.0%)   

No 407 (90.6%) 422 (94.0%)   

Stroke   0.0187 0.891 

Yes 28 (6.2%) 29 (6.5%)   

No 421 (93.8%) 420 (93.5%)   

CHD: coronary heart disease. 
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Table 5.  Associations between anxiety and depression and 
CHD risk. 

Psychological factors Cases Controls χ2 P value

Anxiety   37.746 < 0.001

Yes 297 (66.0%) 257 (57.1%)   

NO 153 (34.0%) 193 (42.9%)   

Depression   7.512 0.006

Yes 72 (33.0%) 47 (21.6%)   

NO 37 (17.0%) 54 (24.8%)   

CHD: coronary heart disease. 

Table 6.  Associations between obesity factors and CHD risk. 

Obesity Factors Cases Controls χ2 P value 

BMI   5.652 0.017 

Normal 390 (89.9%) 395 (94.3%)   

Overweight 44 (10.1%) 24 (5.7%)   

WHR   6.384 0.012 

Normal 30 (16.0%) 60 (26.3%)   

Overweight 157 (84.0%) 168 (73.7%)   

BMI: body mass index; CHD: coronary heart disease; WHR: waist–hip 

ratio. 

Table 7.  Multiple logistic regression analysis of environ-
mental factors and CHD risk. 

Variable B SE Wald χ2 P OR OR (95% CI)

Family history of CHD 0.551 0.281 3.838 0.050 1.735 1.000–3.012

Alcohol consumption 0.665 0.219 9.197 0.002 1.944 1.265–2.986

Light diet −0.544 0.165 10.812 0.001 0.580 0.420–0.803

Anxiety status 1.296 0.239 29.456 0.000 3.656 2.289–5.839

CI: confidence intervals; CHD: coronary heart disease; OR: odds ratios; SE: 

standard error. 

 
difference (P < 0.05). Unconditional logistic regression 
analysis was used to evaluate associations between the en-
vironmental factors and risk of CHD. After adjustment for 
age and sex, significant increased risk effects for CHD were 
found to be associated with family history of CHD [OR = 
1.735; 95% CI: 1.000–3.012; P = 0.050], anxiety status (OR 
= 3.656; 95% CI: 2.289–5.839; P < 0.001), and alcohol con-
sumption (OR = 1.944; 95% CI: 1.265–2.986; P = 0.002). 
Specifically, light diet (OR = 0.580; 95% CI: 0.420–0.803; 
P = 0.001) presented a significantly decreased risk of CHD. 
Thus, a total of four environmental factors were selected for 
the evaluation of their interactions with miRNAs in the risk 
of CHD. 

3.3  Possible interactions between miRNAs and envi-
ronmental factors in CHD risk 

To gain certain insight into the direction of the associa-

tion between miRNAs and CHD, we respectively selected 
70 patients (the capacity of sample had been calculated in 
advance) both have blood sample and questionnaire from 
CHD and control groups as RT-PCR research subjects. The 
data were expressed by median (25th–75th quartile) and 
showed that the expression levels of miR-126 [1.553 (1.067, 
2.511) versus 1.113 (0.444, 1.970); P = 0.004], miR-143 
[1.712 (0.870, 4.258) versus 0.933 (0.416, 2.263); P = 
0.011], and miR-145 [1.585 (0.872, 2.824) versus 0.903 
(0.501, 1.763; P = 0.006)] in PBMCs were significantly 
elevated compared with the control group (Figure 1). After 
adjustment for age and sex, logistic regression analysis 
suggested that the rising expression levels of miR-126 (OR 
= 1.386; 95% CI: 1.009–1.904; P = 0.044), miR-143 (OR = 
1.357; 95% CI: 1.1–1.673; P = 0.004), and depression (OR 
= 4.598; 95% CI: 1.993–10.608; P < 0.001) were the inde-
pendent risk factors of CHD, while the light diet (OR = 
0.295; 95% CI: 0.128–0.677; P = 0.004) was the independ-
ent protective factor of CHD. Moreover, those four factors 
simultaneously entered the logistic regression model, could 
play a joint role in the development of CHD (Table 8).  

4  Discussion 

As one of the leading causes of hospitalization and death 
worldwide, CHD is also prevalent among the Chinese 

 

Figure 1.  Expression levels of miR-126, miR-143, and miR- 
145 in PBMCs between CHD and control groups (*P < 0.05, 
**P < 0.01 compared with control groups). CHD: coronary heart 
disease; PBMC: peripheral blood mononuclear cell. 

Table 8  Multiple logistic regression analysis of miRNAs in 
PBMC and CHD risk. 

Variable B SE Wald χ2 P OR OR (95% CI)

MiR-126 0.326 0.162 4.053 0.044 1.386 1.009–1.904

MiR-143 0.305 0.107 8.14 0.004 1.357 1.1–1.673 

Light diet −1.222 0.425 8.28 0.004 0.295 0.128–0.677

Depression 1.526 0.426 12.798 < 0.001 4.598 1.993–10.608

CI: confidence intervals; CHD: coronary heart disease; OR: odds ratios; 

PBMC: peripheral blood mononuclear cell; SE: standard error. 
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population. Although the pathogenesis of CHD is not fully 
elucidated, accumulative epidemiologic evidence has shown 
that genetic and environmental factors play crucial roles in it 
etiology. In general, in case control studies, a potential 
gene–environment interaction is assessed. Our results show 
that the association between the miR-126 and miRNA-143 
and CHD was modified by light diet and depression. In ad-
dition, light diet is the independent protective factor of CHD, 
and depression, miR-126, and miRNA-143 were the inde-
pendent risk factors of CHD. 

Diet is an important environmental factor in determining 
serum cholesterol and glucose. Our current study presents 
that light diet is an independent risk factor for CHD. Seven 
countries noted that Japan, which consumed a low-sugar, 
low-fat diet, presented the lowest serum cholesterol and CHD 
mortality, whereas the United States and Finland, with diets 
including large amounts of refined carbohydrates and fat, 
presented the highest serum cholesterol and the highest 
CHD mortality.[25] Therefore, light diet is considered an 
obtainable defense against CHD and contributed to long- 
term health. In addition, depression as a mental disease has 
been previously shown to influence CHD.  

Depression is accompanied by a number of pathophysi-
ological processes, including inflammation, over-activation 
of norepinephrine and hypothalamic-pituitary-adrenal axis, 
and elevated sympathetic nervous system activity, which 
can cause hypertension, coronary artery spasm, endothelial 
injury, and hemodynamic change. This state could also en-
hance the risk of thrombosis by platelet excessive activation 
and promote or aggravate the symptoms of CHD.[26] In the 
present study, we found that compared with control group, 
the depression population had a 4.60-fold increased risk of 
CHD. These findings are consistent with a recent report by 
Watkins L, et al.[27] who found that depression was inde-
pendently associated with a twofold increased risk of all- 
cause mortality. To prevent CHD occurrence and develop-
ment effectively, residents should refer to the social-en-
vironment-psychological-biological medical model for 
management and guidance of the risk factors of CHD. 

 Recent works on miRNAs alter our understanding on 
the regulation of CHD. In our present study, miR-126 was 
upregulated in the PBMCs of CHD patients compared with 
control groups, whereas several studies reported that this 
miRNA is downmodulated in serum or in plasma of CHD 
patients. Among the three miRNAs selected for current 
analysis, miR-126 promotes angiogenesis by inhibiting 
suppressors of the PI-3 kinase pathway, namely, Spred-1 
and PI-3 kinase regulatory subunit two, resulting in VEGF- 
and FGF-induced endothelial cell proliferation and tube 
formation.[11,13,28] In addition, with the increase in miR-126, 

VCAM-1, the target gene of miR-126, was reduced through 
TNF-α, which can control vascular inflammation and resist 
atherosclerosis progression. No significant difference in 
plasma miR-126 was observed between the two groups, and 
the approach was unsuitable for discriminating CHD pa-
tients from patients without CHD.[29] Based on the observed 
changes in miR-126 level in association with low density 
lipoprotein cholesterol (LDL-C), the circulating miRNA 
levels may reflect a compensatory response to inflammation 
under hyperlipidemic background. Their study provides 
insight into the potential role of miR-126 in cholesterol me-
tabolism, which can be used to distinguish between high 
LDL-C patients with or without CHD. However, other 
studies show that decreased expression of circulating 
miR-126 helps lessen atherosclerotic plaque and promotes 
angiogenesis.[30] 

Although the expression levels of miR-143 and miR-145 
in PBMCs were both significantly elevated compared with 
that of the control group, only miRNA-143 was the inde-
pendent risk factors of CHD demonstrated by multiple lo-
gistic regression analysis. MiR-143 may be involved in the 
occurrence of obesity and other related disorders of lipid 
metabolism, which can promote the differentiation of adi-
pocytes and lipid accumulation. Moreover, increased miR- 
143 reportedly will promote the proliferation of cardiac fi-
broblast; after miR-143, the proliferation of fibroblasts was 
significantly inhibited, suggesting that miR-143 was involved 
in the regulation of cell proliferation.[31,32] We presume that 
the expression of miR-143 indirectly increased due to the 
independent risk factors of CHD, dyslipidemia, and myo-
cardial fibrosis. This finding is inconsistent with a recent 
report that miR-143 is downregulated in injured or athero-
sclerotic vessels and associated with the phenotypic switch 
from a contractile/quiescent to asynthetic/proliferative phe-
notype. The same results are also observed in the plasma of 
patients with coronary artery disease and animal models of 
atherosclerosis.[33] Inhibition of miR-143 caused a doubling 
of the proliferative rate of VSMCs, demonstrating the func-
tion of miR-143 in negatively regulating VSMC prolifera-
tion. In addition, the increased expression levels of miR-126 
and miR-143, depression, and light diet entered the logistic 
regression model simultaneously, which could play a poten-
tial gene-environment interaction in the development of CHD. 

Detected the expression of circulating miRNAs has many 
advantages such as high stability, being relatively inexpen-
sive, short analysis time, possibility of repeated sampling 
and minimal invasiveness, which is ideal for development 
into diagnostic tests. Circulating miRNAs as early detection, 
prognostic, and predictive biomarkers have been many 
studies reported in cancer.[34] Moreover, RT-PCR and mi-
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croarray technology could allow the multiplexing of several 
miRNAs in a single experiment, thus improving efficiency. 
However, several limitations exist which must be taken into 
consideration. The current commercially available miRNA 
technology systems fail to show good inter-platform con-
cordance, probably due to a lack of an adequate normaliza-
tion method and unified standard.[35] Moreover, drug ther-
apy (e.g. antiplatelet treatment) may affect the level of cir-
culating miRNAs (e.g. miR-126 is highly enriched in endo-
thelial cells, also present in platelet at much lower levels) 
and may act as a confounding factor in case-control stud-
ies.[36] Furthermore, inhibition of a specific miRNA as a 
treatment may be avail to preventing or alleviating the 
atherosclerosis progression but may adversely affect other 
organ systems causing immunosuppression, liver damage or 
even oncogenesis.[37] Therefore, careful monitoring and re-
searching of these interactions among miRNAs, risk factors 
and disease are essential in order to guarantee a safe appli-
cation in humans. 

Based on the above-described results, our findings sug-
gest that miR-126 and miR-143 may serve as clinical mark-
ers for the early prevention and diagnosis of CHD. However, 
several limitations in our findings may require future re-
search to unravel the mechanisms underlying in different 
cell or animal experiments. However, the present study de-
termined that the potential prognostic value of these 
miRNAs may help physicians to enhance the accuracy of 
clinical diagnosis and prognosis for CHD patients. Resi-
dents should limit their alcohol, consume a healthy diet, get 
regular exercise, and maintain a healthy weight to help re-
duce their risk for CHD. 

In conclusion, our study shows that CHD is the result of 
combined consequence between environment and heredity. 
Bad lifestyle, psychological factors and genetic factors are 
main risk factors of CHD. Furthermore, miR-126 and 
miR-143 in combination with several risk factors, could 
play a joint role in the development of CHD. Therefore, it is 
necessary to manage patients with CHD in all directions and 
multiple level. Studies with large longitudinal cohort study 
and functional evaluation are warranted to confirm our 
findings. 
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