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Abstract. - OBJECTIVE: This study was de-
signed to explore the expression of LncRNA-AN-
RIL in patients with coronary heart disease be-
fore and after treatment and its short-term sur-
vival prediction value.

PATIENTS AND METHODS: Eighty-three pa-
tients with coronary heart disease who came to
our hospital undergoing interventional therapy
were selected as a research group, 81 healthy
volunteers who came to our hospital for nor-
mal physical examination during the same pe-
riod were selected as a control group, and Ln-
cRNA-ANRIL of subjects in the two groups before
and after treatment were detected by RT-PCR.
Levels of Gensini score, lactate dehydrogenase
(LDH), creatine kinase isoenzyme (CK-MB), cre-
atine kinase (CK), and BNP of patients in re-
search group before treatment were evaluated
and detected, and the correlation between those
and LncRNA-ANRIL was analyzed. Then, the ef-
fective treatment of LncRNA-ANRIL for patients
with coronary heart disease and the predictive
value of poor prognosis were analyzed.

RESULTS: The expression of LncRNA-ANRIL in
patients with coronary heart disease was lower than
that of normal subjects (p<0.05), and the expression
levels of Gensini score, LDH, CK-MB, CK, and BNP
gradually increased with the increased number of
their diseased vessels (p<0.05). The expression of
LncRNA-ANRIL was negatively correlated with ex-
pressions of Gensini score, LDH, CK-MB, CK, and
BNP (p<0.05); ROC of LncRNA-ANRIL in predicting
effective treatment, and poor prognosis of patients
with coronary heart disease was over 0.9, as well as
smoking; LncRNA-ANRIL, Gensini score, LDH, CK-
MB, CK, and BNP were independent risk factors for
the occurrence of MACE.

CONCLUSIONS: LncRNA-ANRIL expresses
low in the serum of patients with coronary heart
disease, and it has high predictive value both for
effective treatment and poor prognosis of them.
Also, IncRNA-ANRIL is also an independent risk
factor for their poor prognosis.
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Introduction

Coronary heart disease, as one of the most
common cardiovascular diseases, is also one of the
main causes of death in cardiovascular diseases at
present'. In recent years, with the improvement of
living standards, the morbidity and mortality of
coronary heart disease are also increasing, posing
a great threat to human life and health?.

Coronary atherosclerosis, as the pathological
basis of coronary heart disease, has a relatively
complicated mechanism of occurrence, among
which neogenesis of endangium and proliferation
of vascular smooth muscle are the pathological
mechanisms leading to coronary atherosclerosis®.
However, with the development of molecular bi-
ology in recent years, it has also been found that
abnormal expression of certain genes in myocar-
dial cells is also one of the causes of myocardial
injury in coronary heart disease*. LncRNA is a
long-chain non-coding RNA, which can affect
the biological function of cells by regulating gene
expression and chromatin structure®. At present,
studies on LncRNA mostly involve in tumor, but
there are relatively few reports on its role in cardio-
vascular diseases’. LncRNA-ANRIL is a LncRNA
located in chromosome 9q21 region, which ex-
presses in various tissues of human body’. At first,
LncRNA-ANRIL was found to regulate the pro-
liferation, apoptosis, and other biological functions
of tumor cells®, but in recent years, some investiga-
tions have discovered that LncRNA seems to play
an important role in cardiovascular diseases, for ex-
ample, Shu et al’ have observed that LncRNA-AN-
RIL can protect hypoxia-induced myocardial cell
HO9c2 by targeting miR-7-5p/SIRT1 axis, and Tan et
al'’ have verified that LncRNA-ANRIL can inhibit
cell senescence of vascular smooth muscle by reg-
ulating miR-181a/SIRT1 axis. These studies make
us begin to think about the clinical significance of
LncRNA-ANRIL in cardiovascular diseases.
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Therefore, we analyzed the expression lev-
el and clinical significance of LncRNA-ANRIL
before and after treatment for patients with cor-
onary heart disease and the relationship between
LncRNA-ANRIL and the short-term prognosis of
patients to provide new molecular targets for pre-
dicting their efficacy and prognosis.

Patients and Methods

General Data

Eighty-three patients with coronary heart dis-
ease who visited our hospital from July 2016 to
October 2018 and underwent interventional ther-
apy were selected as research group, including
47 male patients and 36 female patients. The av-
erage age of all patients was (64.62+8.97) years.
Eighty-one healthy volunteers with normal phys-
ical examination in our hospital during the same
period were selected as control group, including
46 male volunteers, 35 female volunteers, and the
average age of all volunteers was (64.88+8.82)
years. Inclusion criteria were as follows: patients
diagnosed as coronary heart disease by coronary
angiography. Exclusion criteria were as follows:
patients with malignant tumors, severe liver, and
kidney dysfunction, other infectious or immune
diseases, and communication and cognitive dys-
function. All patients and their families agreed
to participate in the experiment and sign an in-
formed consent. This research was approved by
the Hospital Ethics Committee.

Detection of Indicators

ORT-PCR Detection of LncRNAANRIL
Expression

Altogether 5 ml venous blood was respective-
ly drawn from all subjects on an empty stomach,
centrifuged at 3000 r/min for 5 min after drawing,
and the supernatant was taken for detection after
centrifugation. TRIzol was added into the serum
to extract total RNA, and the purity, concentra-
tion, and integrity of total RNA were detected
by ultraviolet spectrophotometer and agarose gel

Table I. Primer sequence table.

electrophoresis. According to the kit instructions
(TransGen Biotech, Beijing, China), cDNA re-
verse transcription, and ANRIL detection were
performed. ANRIL amplification system was as
follows: cDNA 1 pL, upstream and downstream
primers 0.4 pL each, 2xSYBR Green mixture
10 pL, Passive Reference Dye (50X) 0.4 uL, and
ddH,O supplemented to 20 pL. Amplification
conditions: PCR reaction conditions were as fol-
lows: 95° pre-denaturation for 60 s, 95° denatur-
ation for 5 s, 60° annealing extension for 15 s, a
total of 40 cycles, using glyceraldehyde 3-phos-
phate dehydrogenase (GAPDH) as internal refer-
ence. The primer sequence was shown in Table I,
and the experiment was repeated 3 times.

Detection of Other Relevant Indicators

Other biochemical indicators related to coro-
nary heart disease of patients in research group
were detected. First, 3 ml venous blood was
drawn on an empty stomach, sodium citrate was
added to the test tube for anticoagulation, and
all biochemical indicators were detected by Hi-
tachi 7600 automatic biochemical analyzer. The
biochemical indicators included lactate dehydro-
genase (LDH), creatine kinase isoenzymes (CK-
MB), creatine kinase (CK), etc. The level of BNP
(Shanghai Yaji Biotechnology Co., Ltd., CL06818)
was detected by full-automatic immunofluores-
cence chemiluminescence analyzer IMMULITE
system) and original kit.

Observation Indicators

(1) Expression of serum LncRNA-ANRIL of
subjects in the two groups before and after treat-
ment was detected and compared. (2) Patients in
research group were divided into single-vessel
disease group, double-vessel disease group, and
multi-vessel disease group according to the con-
ditions of coronary artery disease, and the serum
LncRNA-ANRIL, other indicators related to cor-
onary heart disease and Gensini score'' before
and after treatment of patients in the three groups
were compared. (3) The correlation between Ln-
cRNA-ANRIL, degree of coronary lesions, and
other indicators of coronary heart disease was an-
alyzed. (4) The predictive value of LncRNA-AN-

Factor Upstream primer Downstream primer
ANRIL 5-TGCTCTATCCGCCAA TCAGG-3’ 5’-GGGCCTCAGTGGCACA TACC-3’
GAPDH S'"TGTGGGCATCAATGGATT TGG-3 5'-ACACCATGTATTCCGGGTCA AT-3'
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RIL in the efficacy of patients was analyzed. (5)
Major adverse cardiovascular events (MACE)
within 6 months after treatment in research group
were recorded. (6) The independent risk factors of
MACE occurred in patients were analyzed.

Statistical Analysis

The collected data were statistically analyzed
by SPSS 19.0 (IBM, Armonk, NY, USA) software
package, the required pictures were drawn by
GraphPad 6 software (San Diego, CA, USA) pack-
age, the comparison between the two groups was
conducted by independent-samples #-test, the com-
parison among multiple groups was performed by
one-way analysis of variance (ANOVA) test, back
testing was performed by LSD/#-test, Pearson was
used for correlation analysis, Logistic regression
model was used to analyze the risk factors of the
occurrence of MACE, and a p-value lower than
0.05 was considered significant.

Results

General Data

There was no significant difference in gender,
age, and BMI of subjects between the two groups
(p>0.05), but there were differences in related in-
dicators of diabetes mellitus, hypertension, and
blood fat (p<0.05), as shown in Table I1.

Table Il. Comparison of general data.

Expression of LncRNA-ANRIL Before
and After Treatment

Before treatment, the LncRNA-ANRIL ex-
pression in research group was significantly
lower than that in control group (p<0.05). After
treatment, the LncRNA-ANRIL expression in
research group was significantly higher than that
before treatment, but still lower than that in nor-
mal people (p<0.05), as shown in Figure 1.

Comparison of Other Relevant Indicators
of Patients in the Research Group

Patients were divided into single-vessel disease
group (30 cases), double-vessel disease group (31
cases), and multi-vessel disease group (22 cases)
according to the conditions of coronary artery dis-
ease. After comparing the serum LncRNA-AN-
RIL, other related indicators of coronary heart
disease and Gensini score of patients in the three
groups before treatment, it was found that the Ln-
cRNA-ANRIL level of patients in single-vessel
disease group was significantly higher than that in
double-vessel disease group and multi-vessel dis-
ease group, and the levels of Gensini score, LDH,
CK-MB, CK and BNP of patients in single-vessel
disease group were significantly lower than those
in double-vessel disease group and multi-vessel
disease group (p<0.05). The LncRNA-ANRIL
level of patients in double-vessel disease group
was significantly higher than that in multi-vessel

Factor Research group (n=83) Control group (n=81) X2 P

Gender 0.000 0.9483
Male 47 (56.63) 46 (51.90)
Female 36 (43.37) 35(43.21)

Age (years) 0.014 0.906
>64 53 (63.86) 51 (62.92)
<64 30 (36.14) 30 (37.08)

BMI 0.000 0.980
>22 48 (58.83) 47 (58.02)
<22 35 (42.17) 34 (41.98)

Family history 0.007 0.933
Yes 22 (26.51) 21 (25.93)
No 61 (73.49) 60 (74.07)

Diabetes 16.10 <0.001
Yes 46 (55.42) 20 (24.69)
No 37 (44.58) 61 (75.31)

Hypertension 10.17 0.001
Yes 45 (54.22) 24 (29.63)
No 38 (45.78) 57 (70.37)
TG (mmol/L) 1.85+0.21 1.62+0.22 6.849 <0.001
TC (mmol/L) 4.11+0.23 4.29+0.25 4.800 <0.001
HDL (mmol/L) 1.47+0.33 1.12+0.24 7752 <0.001
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Figure 1. Expression of LncRNA-ANRIL before and after
treatment * signified p<0.05.

disease group. The levels of Gensini score, LDH,
CK-MB, CK, and BNP of patients in single-vessel
disease group were significantly lower than those
in multi-vessel disease group (p<0.05). More de-
tails were shown in Table III.

Correlation Analysis of Serum
LncRNA-ANRIL and Other Indicators
of Coronary Heart Disease in Patients
With Coronary Heart Disease

There was a negative correlation between the
expression of LncRNA-ANRIL in serum of pa-
tients with coronary heart disease and the num-
ber of diseased vessels (r=-0.820, p<0.05). There
was a negative correlation between serum Ln-

cRNA-ANRIL and the levels of Gensini score,
LDH, CK-MB, CK and BNP in coronary heart
disease (r=-0.875, p<0.05; r=-0.886, p<0.05;
r=-0.829, p<0.05; r=-0.872, p<0.05; r=-0.818,
p<0.05). More details were shown in Figure 2.

Predicative Value of LncRNA-ANRIL
in the Efficacy of Patients

Patients were divided into effective group (71
people) and ineffective group (12 people) accord-
ing to the efficacy of patients. The expression of
LncRNA-ANRIL of patients in the two groups
was compared. After ROC analysis of the efficacy
of patients, it was found that the expression of Ln-
cRNA-ANRIL of patients in effective group was
significantly higher than that in ineffective group
(p<0.05). The sensitivity, specificity, and AUC of
LncRNA-ANRIL in patients with coronary heart
disease were 91.67%, 74.65%, and 0.905 respec-
tively after drawing ROC curve, which had high-
er predictive value. More details were shown in
Figure 3.

Comparison of LncRNA-
ANRIL in Patients With
Different Prognosis

We divided patients into MACE group (32
cases) and non-MACE group (51 cases) accord-
ing to the occurrence of MACE within 6 months
after treatment, and compared the serum Ln-
cRNA-ANRIL of patients in the two groups be-
fore treatment. The results showed that the serum
LncRNA-ANRIL of patients in MACE group was
significantly lower than that in non-MACE group
(p<0.05). The sensitivity, specificity, and AUC of
LncRNA-ANRIL for patients with coronary heart
disease were 94.12%, 71.88%, and 0.962 respec-
tively after drawing ROC curve, which showed
high predictive value. More details were shown
in Figure 4.

Table Ill. Comparison of other related indicators of patients in the research group.

Indicators Single-vessel Double-vessel Multi-vessel F P
disease group disease group disease group
(n=30) (n=31) (n=22)
LncRNA-ANRIL 0.73+0.04 0.64+0.04 0.55+0.06 97.64 <0.001
Gensini score 17.25+2.37 26.15+5.91 35.42+7.52 70.37 <0.001
LDH (IU/L) 153.23+25.61 261.95+28.45 336.16+33.67 403.70 <0.001
CK-MB (IU/L) 36.06+4.97 69.33+£20.79 169.46+45.26 166.70 <0.001
CK (IU/L) 186.13+16.52 233.16+39.77 336.73+50.62 107.50 <0.001
BNP (pg/ml) 75.34+5.15 132.62+19.47 254.82+42.71 329.50 <0.001
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Figure 2. Correlation analysis of serum LncRNA-ANRIL, and other indicators of coronary heart disease in patients with coronary
heart disease. A, There was a negative correlation between the expression of serum LncRNA-ANRIL in patients with coronary heart
disease and the number of diseased vessels (=-0.820, p<0.05). B, There was a negative correlation between serum LncRNA-AN-
RIL and Gensini score of patients with coronary heart disease (r=-0.875, p<0.05). C, There was a negative correlation between se-
rum LncRNA-ANRIL and LDH levels in patients with coronary heart disease (=-0.886, p<0.05). D, There was a negative correla-
tion between serum LncRNA-ANRIL and CK-MB levels of patients with coronary heart disease (¥=-0.829, p<0.05). E, Serum Ln-
cRNA-ANRIL and CK levels of patients with coronary heart disease were negatively correlated (r=-0.872, p<0.05). F, Serum Ln-
cRNA-ANRIL and BNP levels of patients with coronary heart disease were negatively correlated (r=-0.818, p<0.05).

Single Factor Analysis of MACE in Patients patients between the two groups (p>0.05). There

After single factor analysis of patients in was significant difference in the levels of histo-
MACE group and non-MACE group, it was found ry of smoking, LncRNA-ANRIL, Gensini score,
that there was no significant difference in gender, LDH, CK-MB, CK, and BNP (p<0.05). More de-
age, hypertension, diabetes and other aspects of tails were shown in Table I'V.
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Figure 3. Predictive value of LncRNA-ANRIL in the efficacy of patients. A, Expression of LncRNA-ANRIL of patients in
the effective group was higher than that in the ineffective group. B, ROC curve of LncRNA-ANRIL for treatment of patients
with coronary heart disease * signified p<0.05.
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Figure 4. Predicative value of LncRNA-ANRIL in poor prognosis of patients. A, Expression of LncRNA-ANRIL in non-
MACE patients was higher than that in MACE patients. B, ROC curve of LncRNA-ANRIL for predicting poor prognosis of

patients with coronary heart disease * signified p<0.05.

Multiple Factor Analysis of MACE
in Patients

Smoking, LncRNA-ANRIL, Gensini score,
LDH, CK-MB, CK, and BNP were involved in
the analysis of results, and they were listed as
dependent variables for assignment (Table V).
Having MACE or not was taken as the depen-
dent variable, Logistic regression model was
used for multiple factor analysis, and the results
showed that smoking, LncRNA-ANRIL, Gen-
sini score, LDH, CK-MB, CK, and BNP were
independent risk factors for patients to develop
MACE (Table VI).

Table IV. Single factor analysis of MACE in patients.

Discussion

Coronary heart disease is a cardiovascular dis-
ease with complicated pathological mechanism
caused by many complicated factors'?. During the
occurrence and development of coronary heart dis-
ease, chronic inflammation and immune disorder
are the pathological basis of its genetics, which is
also one of the main causes of vascular endothe-
lial damage in coronary heart disease'®>. With the
development of molecular biology, LncRNA, as a
long-chain non-coding RNA that can regulate gene
expression, is revealed to exert in diseases, mostly

Factor MACE group Non-MACE group t/y? P
n=32 n=51

Gender (n(%))

Male 18 (56.25) 29 (56.85) 46 (55.42)

Female 14 (43.75) 22 (43.14)
Age (years) 0.041 0.839

>64 20 (62.50) 33 (64.71)

<64 12 (37.50) 18 (43.14)
Hypertension 17 (53.13) 28 (54.90) 0.025 0.874
Diabetes mellitus 14 (43.75) 23 (45.10) 0.040 0.842
Smoking history 22 (68.75) 21 (41.18) 5.988 <0.05
LncRNA-ANRIL 0.57+0.05 0.70+0.05 11.563 <0.001
Gensini score 24.65+2.85 30.26+6.12 4.857 <0.001
LDH (IU/L) 210.34+31.81 259.33+51.28 4.845 <0.001
CK-MB (IU/L) 76.59+13.54 134.94+49.16 6.547 0.506
CK (IU/L) 221.06+34.78 296.54+61.27 6.348 <0.001

Note: Smoking history is defined as at least one cigarette per day for one year straight.
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Table V. Assignment table.

Factor Assignment

Smoking history Yes =1; No =2

LncRNA-ANRIL

The data belong to continuous variables and are analyzed with original data

Gensini score

The data belong to continuous variables and are analyzed with original data

LDH The data belong to continuous variables and are analyzed with original data
CK-MB The data belong to continuous variables and are analyzed with original data
CK The data belong to continuous variables and are analyzed with original data
BNP The data belong to continuous variables and are analyzed with original data

Table VI. Multiple factor analysis of poor prognosis in patients with heart failure.

Factor B S.E \Xald OR 95%CI P

Smoking history 0.069 0.011 3.169 1.225 1.079-1.411 <0.05
LncRNA-ANRIL 0.031 0.109 0.055 1.423 1.113-2.425 <0.05
Gensini score 1.009 0.335 9.412 2.744 1.443-5.221 <0.05
LDH 0.210 0.421 7.179 1.224 1.174-4.421 <0.05
CK-MB 1.167 0.531 4.795 3.213 1.132-9.164 <0.05
CK 0.013 0.061 3.695 1.421 1.051-1.721 <0.05
BNP 0.221 0.513 7.348 1.310 1.211-4.762 <0.05

in tumor'*". In recent years, the role of LncRNA
in angiocarpy is gradually uncovered. For exam-
ple, studies'® have found that LncRNA-ANRIL can
regulate the proliferation and migration of vascular
endothelial cells. However, the clinical significance
of LncRNA-ANRIL in patients with coronary
heart disease has not been studied and discussed.
LncRNA-ANRIL is a kind of LncRNA exist-
ing in human chromosome 9q21 region. We de-
tected that the expression of LncRNA-ANRIL in
serum of patients with coronary heart disease is
lower than that of normal subjects, and found that
the expression will gradually increase after treat-
ment, which suggests that LncRNA-ANRIL may
be used as a factor for predicting the efficacy of
them. For this reason, we further divided patients
into effective group and ineffective group accord-
ing to their efficacy, and analyzed the predicative
value of LncRNA-ANRIL in efficacy. The results
showed that the expression of LncRNA-ANRIL in
patients with effective treatment was higher than
that in patients with ineffective treatment, and its
predicted AUC for patients with coronary heart
disease was more than 0.9, which suggested that
we might adjust the treatment plan of patients by
detecting LncRNA-ANRIL, so that they could
get more appropriate treatment plans. Previous
studies did not analyze the predictive value of Ln-
cRNA-ANRIL in the treatment of coronary heart
disease, so further follow-up investigations are
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needed to prove it. To further analyze the clini-
cal significance of LncRNA-ANRIL in coronary
heart disease, we tested other factors related to
coronary heart disease. BNP, as one of the prod-
ucts of embryonic genes, can effectively reflect the
myocardial function of patients', while LDH, CK-
MB, and CK are classical myocardial injury indi-
cators, which can effectively reflect the myocardi-
al injury of patients'. However, myocardial injury
also plays a key role in the pathological process of
coronary heart disease, which makes us pay atten-
tion to the relationship between LncRNA-ANRIL
and myocardial injury in patients with coronary
heart disease. Our results showed that the expres-
sion of LncRNA-ANRIL gradually decreased
with the increased number of diseased vessels,
while the levels of Gensini score, LDH, CK-MB,
CK, and BNP gradually increased. After correla-
tion analysis, it was found that LncRNA-ANRIL
was negatively correlated with the number of dis-
eased vessels, the levels of Gensini score, LDH,
CK-MB, CK, and BNP of patients, which sug-
gested that LncRNA-ANRIL might be one of the
molecular indicators for evaluating the condition
of patients with coronary heart disease, and might
be involved in the process of myocardial injury of
patients. He et al” proved that LncRNA-ANRIL
was highly correlated with the risk of patients with
coronary heart disease, but the specific molecular
mechanism was still unclear.
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Subsequently, to further analyze the clinical
value of LncRNA-ANRIL in coronary heart dis-
ease, we made statistics on patients with MACE
within 6 months after treatment, and analyzed the
predictive value of LncRNA-ANRIL in short-term
prognosis of patients with coronary heart disease.
It was found that the expression of LncRNA-AN-
RIL in MACE event group was lower than that
in non-MACE event group. After ROC analysis,
it was found that AUC in patients with coronary
heart disease treated by LncRNA-ANRIL with
poor prognosis after treatment was over 0.9, which
had higher predictive value. This suggested that
we might predict the prognosis of patients by de-
tecting LncRNA-ANRIL, thus preventing it in
advance and reducing the occurrence of MACE
in patients. Then, we further carried out single
factor and multiple factor analysis on the factors
causing MACE. The results showed that smoking,
LncRNA-ANRIL, Gensini score, LDH, CK-MB,
CK, and BNP were independent risk factors for
patients with MACE. The above results indicated
that the decrease of LncRNA-ANRIL might be
one of the markers for predicting the occurrence
and prognosis of MACE in patients with coronary
heart disease. Duran et al*’ observed that smoking
was an independent risk factor for poor prognosis
of patients with coronary heart disease. Gensini
score is a score that reflects the coronary artery
disease of patients. LDH, CK-MB, CK, and BNP
can all reflect the degree of myocardial injury.
Scholars?#? also indicated that they were inde-
pendent risk factors for poor prognosis of patients
with coronary heart disease, which was consistent
with our conclusion. Zhuang et al* also found that
pI5SINK4b methylation was associated with coro-
nary artery disease and the expression of ANRIL,
and both were affected by Shr9p21 gene polymor-
phism. Yari et al** discovered that the expression
variation of long non-coding RNA ANRIL was
closely related to the susceptibility to coronary
heart disease. All these indicated that the expres-
sion of LncRNA ANRIL was related to coronary
artery. However, the research on LncRNA in cor-
onary heart disease is still at an initial stage, and
several experiments and data are still needed to
support the research results. Therefore, there are
still some shortcomings in this investigation. For
example, since this study is still an exploratory
experiment, the sample size included is relatively
small. Secondly, we have not conducted in vitro
cell researchs. The molecular mechanism of Ln-
cRNA-ANRIL in coronary heart disease is still
unclear, which requires us to explore further.

Conclusions

LncRNA-ANRIL expresses low in the serum
of patients with coronary heart disease, and it has
high predictive value for both effective treatment
and poor prognosis of them. Also, it is an inde-
pendent risk factor for their poor prognosis.

Acknowledgments

This study was supported by the issue of The Application
of Geriatric Comprehensive Assessment Combined with
Unaccompanied Care in Senile Coronary Heart Disease of
Hebei Health Department Scientific Research Fund Project
(No. 20181580).

Conflict of Interests
The Authors declare that they have no conflict of interests.

References

1) FariDi KF, Rymer JA, Rao SV, Dai D, Woupvia D, Ye
RW, WanG TY. Ad hoc percutaneous coronary in-
tervention in patients with stable coronary artery
disease: a report from the National Cardiovascular
Data Registry CathPCIl Registry. Am Heart J. 2019
Jul 13; 216: 53-61. doi: 10.1016/j.ahj.2019.07.004.
[Epub ahead of print].

2) Karaman S, Coskun A. Do MCHC, MPV, and pro-
calcitonin levels determine prognosis in acute
coronary syndrome? Emerg Med Int 2019; 2019:
6721279.

3) ALBabrI A, EsHTEHARDI P, Hung OY, BoucHi Y, KHa-
wAaJA S, Mercapo K, CorBaN MT, MEeHTA PK, SHAW
LJ, Samapy H. Coronary microvascular dysfunction
is associated with significant plaque burden and
diffuse epicardial atherosclerotic disease. JACC
Cardiovasc Interv 2019; 12: 1519-1520.

4) ToraH EA, Ei-Wazir A, ALGHAMDI SA, ALHazmi AS,
Ei-Wazir M, Aspe-Dam MM, Fawzy MS. [PROVI-
SIONAL] Association of long non-coding RNA
MIAT and MALAT1 expression profiles in periph-
eral blood of coronary artery disease patients
with previous cardiac events. Genet Mol Biol.
2019 Jun 10. pii: S1415-47572019005020101.
doi: 10.1590/1678-4685-GMB-2018-0185. [Epub
ahead of print].

5) Liu L, WanG HJ, MenG T, Ler C, Yang XH, Wana QS,
Jin B, ZHu JF. LncRNA GASS5 inhibits cell migration
and invasion and promotes autophagy by targeting
miR-222-3p via the GAS5/PTEN-signaling path-
way in CRC. Mol Ther Nucleic Acids 2019; 17:
644-656.

6) ZHAanGg M, WanG X, Yao J, Qu Z. Long non-cod-
ing RNA NEAT1 inhibits oxidative stress-induced
vascular endothelial cell injury by activating the

383



Z.-F. Liu, W.-W. Hu, R. Li, Y. Gao, L.-L. Yan, N. Su

miR-181d-5p/CDKN3 axis. Artif Cells Nanomed
Biotechnol 2019; 47: 3129-3137.

7) Yar KL, Li' S, MuRioz-Casetlo AM, RaGuz S, Zencg L,
Mustaa S, GiL J, WaLsH MJ, Zvou MM. Molecular
interplay of the noncodingRNA ANRIL and meth-
ylated histone H3 lysine 27 by Polycomb CBX7
intranscriptional silencing of INK4a. Mol Cell 2010;
38: 662-674.

8) WAaNG JuN-BIN, JIN YAN, Wu PenG ET AL. Tumor sup-
pressor PLZF regulated by IncRNA ANRIL sup-
presses proliferation and epithelial mesenchymal
transformation of gastric cancer cells.[J] .Oncol.
Rep., 2019, 41: 1007-1018.

9) SHu L, ZHAanG W, Huang C, Huang G, Su G, Xu J.
LncRNA ANRIL protects H9c2 cells against hypox-
ia-induced injury through targeting the miR-7-5p/
SIRT1 axis. J Cell Physiol. 2019 Jul 1. doi: 10.1002/
jcp-29031. [Epub ahead of print].

10) TaN P, Guo YH, ZHan JK, Long LM, Xu ML, Ye L,
Ma XY, Cul XJ, Wanc HQ. LncRNA-ANRIL inhibits
cell senescence of vascular smooth muscle cells
by regulating miR-181a/Sirt1. Biochem Cell Biol
2019; Biochem Cell Biol 2019; 97: 571-580.

11) Mantovani A, Bonarace S, LunarDl G, Canau G,
Duco C, Vinco G, CALABRIA S, BARBIERI E, LAAKSONEN
R, BonneT F, Byrne CD, TargHER G. Associations
between specific plasma ceramides and severi-
ty of coronary-artery stenosis assessed by cor-
onary angiography. Diabetes Metab. 2019 Aug
3. pii: $1262-3636(19)30118-1. doi: 10.1016/j.dia-
bet.2019.07.006. [Epub ahead of print].

12) WanNG LJ, MoHesaLl J, GoopNey PP, PateL VI, CONRAD
MF, EAcLeton MJ, Crouse WD. The effect of clinical
coronary disease severity on outcomes of carotid
endarterectomy with and without combined coro-
nary bypass. J Vasc Surg. 2019 Aug 7. pii: S0741-
5214(19)31157-7. doi: 10.1016/j.jvs.2019.03.074.
[Epub ahead of print].

13) CapaHL K, HARTFORD M, RAVN-FiscHER A, LORENTZEN
E, YnDEsTAD A, KARLssoN T, Aukrust P, UeLanp T. Ho-
meostatic chemokines and prognosis in patients
with acute coronary syndromes. J Am Coll Cardiol
2019; 74: 774-782.

14) Mou E, WanG H. LncRNA LUCAT1 facilitates tum-
origenesis and metastasis of triple-negative breast
cancer through modulating miR-5702. Biosci Rep
2019; 39. pii: BSR20190489.

384

15) YanG Y, Fer M, Zrou X, Lt Y, Jin D. The potential value
of INcRNA-BC050642 in osteosarcoma origination
and outcomes. Artif Cells Nanomed Biotechnol
2019; 47: 1859-1866.

16) Congrains A, Kamipe K, Katsuva T, Yasupa O, OGURO
R, Yamamoro K, OHisHi M, Rakual H. CVD-associated
non-coding RNA, ANRIL, modulates expression of
atherogenic pathways in VSMC. Biochem Biophys
Res Commun 2012; 419: 612-616.

17) Serceeva IA, Hooukaas IB, VAN Der MADE |, Jong WM,
Creemvers EE, CHristorres VM. A transgenic mouse
model for the simultaneous monitoring of ANF and
BNP gene activity during heart development and
disease. Cardiovasc Res 2014; 101: 78-86.

18) Amini NEGIN, SARKAKI ALIREZA, DIANAT MAHIN ET AL.
Protective effects of naringin and trimetazidine
on remote effect of acute renal injury on oxidative
stress and myocardial injury through Nrf-2 regula-
tion. [J] .Pharmacol Rep, 2019, 71: 1059-1066.

19) He S, Gu W, L Y, Znu H. ANRIL/CDKN2B-AS
shows two- stage clade-specific evolution and
becomes conserved after transposon insertions
in simians. BMC Evol Biol 2013; 13: 247.

20) DuraN M, Eicik D, MuraT S, Oxsuz F, Ceuk BE. Risk
factors for coronary artery disease in young pa-
tients with stable angina pectoris. Turk J Med Sci
2019; 49: 993-998.

21) Festrirzer HJ, Renstabter SJ, Kwe G, Renor M,
WOHRER S, BRENNER C, MAYR A, MAIR J, METzLER B. Mul-
timarker approach for the prediction of microvas-
cular obstruction after acute ST-segment elevation
myocardial infarction: a prospective, observational
study. BMC Cardiovasc Disord 2016; 16: 239.

22) Missov E, BouLarRAN A M, Boniracs C Descomp B,
CHAPTAL PA, ALeat B. Prognostic value of myocar-
dial lactate dehydrogenase subunit ratio in heart
transplant recipients. J Heart Lung Transplant
1998; 17: 959-968.

23) ZHuANG J, PenGg W, Li H, WanG W, We Y, LI W, Xu' Y.
Methylation of p15INK4b and expression of ANRIL
on chromosome 9p21 are associated with coro-
nary artery disease. PLoS One, 2012; 7: e47193.

24) Yari M, BITARAFAN S, BROUMAND MA, FAzELI Z, RAHIMI
M, GHADERIAN SMH, MIrRrAKHRAIE R, OMrANI MID. The
relationship between long non-coding RNA ANRIL
expression variation and susceptibility to coronary
heart disease. INT J Mol Cell Med 2018; 7: 1-7.



