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Magnetic resonance imaging (MRI) has become one of the most important medical imaging techniques
in the clinic due to its high degree of soft tissue resolution and no radiation damage, and it plays an
important role in the early diagnosis and treatment of tumors. This article mainly studies the analysis of
no-reflow in patients with acute ST-segment elevation myocardial infarction after PCI and the effect of
coronary nicorandil on CoO nanoparticles combined with MRI. In this paper, the synthesized water-
soluble nanoparticles are dispersed in a 2% xanthan gum or agarose solution. In an MRI analyzer, the
T1 value is tested with the inversion recovery sequence, and the T2 value is tested with the hard pulse
CPMG sequence. The gyroscope imaging sequence performs T1-weighted and T2-weighted imaging
tests. Calculated densitometry (QCA) was used to measure the stenosis of the coronary lesions, the
length of the lesions and the diameter of the lumen before stent implantation. In order to facilitate the
collection of urine samples, this article adopts the method of inserting a catheter to drain the patient for
sampling. From the baseline state at the time of enrollment to 150 minutes after PCI, polyethylene
containing 0.1% butylated hydroxyanisole is used. Urine samples were taken from the test tube every 30
minutes, a total of 6 times were collected, and the collected urine samples were stored in a low-
temperature refrigerator at -80°C for the final inspection. This paper uses calculation software to
calculate the risk of death and death/myocardial infarction in the hospital and at 6 months after
discharge. The data showed that the postoperatively detected CKMB and cTnl were higher than those
before the operation, but the peak value of the nicorandil group was lower than that of the control group,
but there was still no statistical difference (P>0.05). The results show that nicorandil can significantly
improve the no-reflow phenomenon in AMI patients during PCI.

Copyright: © 2022 by the C.M.B. Association. All rights reserved.

Introduction

deterioration of hemodynamics is a problem that has

As an important part of coronary heart disease,
acute myocardial infarction has also become an
important part of the all-cause mortality of human
beings. Although the maturity and improvement of
percutaneous coronary intervention technology have
significantly improved the short-term and long-term
prognosis and survival rate of acute myocardial
infarction, and PCI is recognized as the safest and
most effective treatment of reperfusion. However, no-
reflow occurs frequently after PCI, which has a
significant impact on the clinical diagnosis, treatment
and prognosis of the whole disease. Therefore,
looking for safe and effective drugs that can not only
improve the myocardial perfusion level of patients
with acute myocardial infarction after PCI, protect
myocardial function, but also reduce or prevent the

been continuously explored in clinical work (1-3).

The occurrence of no-reflow has multiple
influencing factors, accompanied by a variety of
pathological changes. With the deepening of the
understanding of the mechanism of no-reflow, it is
considered to include the following aspects: ischemic
injury, reperfusion injury, microvascular dysfunction,
distal microthrombotic embolism and individual
susceptibility. Of course, the occurrence of no-reflow
is usually not caused by one factor. No-reflow will
seriously affect the myocardial microcirculation
perfusion, so reducing the occurrence of no-reflow
can further improve the clinical prognosis of patients
with myocardial infarction on the basis of successful
PCI operation (1-4).

Emergency PCI after acute myocardial infarction
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can open the acutely occluded blood vessels that cause
myocardial infarction. Tanveer believes that vascular
inflammation and the associated  sustained
inflammatory response are considered to be the key
culprits in the pathogenesis of acute atherosclerotic
thrombotic events. ST-segment elevation myocardial
infarction is considered to be one of the main clinical
forms of ACS. He discussed the correlation between
hs-CRP levels and the clinical and angiographic
features of STEMI, various other traditional risk
factors, complications of myocardial infarction, and
CAD with angiographic significance. Although his
research has a certain reference effect, it lacks
necessary experimental content (1). Schiele believes
that nursing quality assessment is an indispensable
part of modern medical care and has become an
indispensable tool for health authorities, the public,
the press and patients. Other professional associations
have issued Qls to assess the quality of care for acute
myocardial infarction (AMI), but there are no such
indicators in Europe. In this case, the European
Society of Cardiology (ESC) Acute Cardiovascular
Care Association (ACCA) reflected on the AMI's care
quality measurement and created a group of Qls with
a view to developing plans to improve the care of
AMI management throughout Europe quality.
Although his theory is correct, it is not comprehensive
enough (2). Lang believes that stem cell-based
regenerative therapy for the treatment of ischemic
myocardium is currently the subject of intensive
research. In human phases | and Il clinical trials, a
variety of cell populations have been proved to be safe
and have played some positive effects, but there is still
a lack of conclusive evidence of efficacy. Although
the relevance of animal models for proper preclinical
safety and efficacy testing in phase Ill studies
continues to increase, concerns have arisen about the
effectiveness of mouse models in predicting clinical
outcomes. Against the background of hundreds of pre-
clinical studies that have evaluated the efficacy of
various cell preparations (including pluripotent stem
cells) on heart repair, he systematically re-evaluated
the data of the mouse model, which is the first mouse
model that paved the way. Although his research has a
certain value, it lacks innovation (3). Carlsson
believes that high-sensitivity cardiac troponin T (hs-
cTnT) has recently been introduced into clinical
practice. He included 11,847 chest pain patients and at

least one hs-cTnT measurement between 2011 and
2012. He excluded patients with elevated hs-cTnT
levels due to any acute cause. He used logistic
regression analysis to calculate the adjusted odds ratio
with a 95% confidence interval for the association
between patient characteristics and hs-cTnT levels>
14ng/L. He also determined the 50th, 75th, 97.5 and
99% percentages of hs-cTnT levels related to age,
gender, estimated glomerular filtration rate (eGFR),
and the presence of comorbidities. Although his
research is more accurate, it lacks clear experimental
results (4).

In this paper, through the high-temperature liquid-
phase reduction method and the liquid phase
decomposition method, the Co/CoO core/shell
structure nanoparticle system with a controllable shell
thickness was successfully obtained. This study
included the long-term medication factors of patients
before the onset of the study, aiming to explore the
clinical characteristics, risk factors and impact of the
no-reflow phenomenon in interventional
recanalization of myocardial infarction and further
improve the level of clinical diagnosis and treatment.
This study aims to explore whether intravenous
nicorandil has a protective effect on renal function and
possible mechanisms in patients with acute coronary
syndrome combined with diabetes after PCI, and to
provide more ideas and methods for clinical
prevention of CIN.
Acute  ST-Segment  Elevation
Infarction
CoO Nanoparticles

The unique properties of nanomaterials, especially
the small size effect of nanomaterials, give magnetic
nanomaterials excellent magnetic properties. The
morphology and structure of cobalt nanoparticles are
shown in Figure 1. With the increase of the thickness
of the antiferromagnetic shell, the exchange bias of
the system increases non-monotonously. When the
shell thickness and core size are the same, the
exchange bias is at its maximum. The changing trend
of coercivity is similar to exchange bias. And the
blocking temperature of the sample system does not
change with the core size and shell thickness (5).

The phase change of the magnetic moment caused
by the magnetic field generated by the small magnetic
nanoparticles accelerates the spin-spin relaxation. In

Myocardial
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this process, the main relaxation mechanism is the
peripheral dipole interaction between the spin of water
protons and the magnetic moment of the nanoparticles
(6). The expression of spin-spin relaxation is as
follows:

1 a

R _—ZmVZﬂZCNPJ((O,TD) [1]

Where a is a constant, d, is the diameter of the

nanoparticle, and D is the diffusion coefficient.
In the input continuous image sequence, the gray
value change of each independent pixel is subject to a

single Gaussian probability function, then the

Gaussian model of the nanoparticle is:

Ho(X,y) = Eﬁ(xw [2]
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In the formula, f(X,y) represents the gray value

of the i-th particle in the image.

Nanomaterials have attracted more and more
attention in the field of drug release. By encapsulating
drugs in nanocarriers, and modifying them to give the
carrier targeting and stimulus responsiveness, the
targeted release of drugs in tumor tissues can be
achieved. The ideal drug carrier should have the
characteristics of stable structure, high drug loading
rate, good biocompatibility, low drug leakage and
early release, and stimulus-responsive drug release (7-
8). Its expression is as follows:

_RT, 1 ke
N, 37znd 3znd

[4]

In the formula, n is the viscosity of the solvent
(dispersion medium), and T is the temperature of the
dispersion system. In the case of chains composed of
spherical particles, the coercive force is:

In the formula, n is the number of particles in the
ball chain, p is the particle magnetic moment, and d is
the particle spacing.

The techniques for synthesizing amphiphilic
copolymers usually include methods such as ring-
opening polymerization, ATRP polymerization, and
RAFT polymerization. The calculation formula is as
follows.

E(r)=E,(r=o)+h?z"/24r* —1.786e* / er —0.248E
[8]

In the formula, E(r) is the absorption band gap of
the nanoparticle, and E(r =o0) is the band gap of

the bulk phase.
The relationship between scattered light intensity
and particle size:

I, - ( N~y j(1+cos 0) [9]

n +2n

97%cv?
0T T )R?

In the formula, 1, is the intensity of scattered light

in the 0 direction, and R is the distance from the
detector to the sample.

The calculation formula of CMC value
follows.

is as
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The distribution function of electron density is:

plr]= ZPUZP.U(F) ZZI%(Y)I

o i=l

[12]

In the formula, ¢, (r) is the energy level of the

electron. When dealing with spin polarization by the
local density approximation method, the exchange

= u(BK, _4Ln)/d3 [5] energy form can be written as:
K =S (n—j /nj? 6 1 1
= B Elppl=iERe ] E e 0
7(n l)<J< (n+1)
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Figure 1. The morphology and structure of cobalt
nanoparticles (picture from http://alturl.com/ho498)

MRI

The countless hydrogen nuclei in the human body
move in disorder, and they are arranged in no
direction so that their magnetic fields cancel each
other out. The entire human body is not magnetic.
However, when in a uniform magnetic field, the spin
axis of the small magnet hydrogen nucleus will follow
the direction of the magnetic field. Re-arranged in an
orderly manner, and in a fast conical rotation, in this
state, with a specific frequency of radio frequency
pulse excitation, the hydrogen nucleus will absorb a
certain amount of energy and resonate, that is, nuclear
magnetic  resonance. Nowadays, calcium ion
antagonists are clinically used to prevent and treat no-
reflow, mainly to inhibit the effect of vasoconstrictors
(9-10).

Acute ST-Segment Elevation Myocardial Infarction
STEMI is a group of clinical syndrome with
myocardial ischemia symptoms and ECG suggesting
ST-segment elevation and myocardial necrosis
markers. Arrhythmia, shock or heart failure, and even
sudden death may occur, which requires timely
treatment to reduce mortality. In the case of no
residual stenosis after stent implantation, the
evaluation of coronary blood flow is particularly
important. The purpose of reperfusion is to restore
normal blood flow to the heart tissue, not just to open
the epicardial artery (11). Therefore, slow coronary
flow or no-reflow phenomenon is a sign of poor
prognosis of patients after coronary artery opening.

Blood flow can not enter or leave the necrotic
myocardium, resulting in poor healing of infarcted
myocardium and left ventricular remodeling, which is
an important reason to increase the risk of major
adverse cardiac events, including heart rupture,
congestive heart failure and death (12).

The mechanism of no-reflow in emergency PCI has
not yet been established. It may be related to the
impairment of the endothelial function of the coronary
artery, atherosclerotic material shedding and
embolizing distal small vessels, local myocarditis,
endothelial cell edema, microcirculation spasm,
platelet activation, degranulation, the release of
inflammatory mediators and vasoconstrictors. For the
prevention and treatment of no-reflow, it includes
instrument treatment and drug treatment (13).
However, with the accumulation of surgical
experience, cardiovascular interventional physicians
have found that some patients will have a no-reflow
phenomenon after PCl treatment. Coronary
angiography shows that although the large coronary
artery has been opened and the forward blood flow is
restored, there is no blood flow or slow blood flow
and delayed emptying in the distal microvessel of the
ischemic area, and the myocardial tissue can not be
effectively reperfused, At the same time, coronary
dissection, intimal tear, spasm and thromboembolism
were excluded (14).

The appearance of no-reflow reduces the clinical
benefit of patients receiving coronary intervention
therapy, brings adverse prognosis to patients, and
even leads to death. ATP sensitive K + channel
opening. KATP channel links the electrical activity on
the membrane surface with the metabolic activity of
cells. Channel opening can reduce the intracellular
calcium concentration, especially the T-type calcium
channel on the microvessel. The decrease of calcium
concentration is manifested by dilating the coronary
artery and increasing the coronary blood flow,
especially significantly dilating the microvessel and
improving the blood oxygen of the ischemic
myocardium (15). The delay of reperfusion time can
not only significantly increase the incidence of no-
reflow but also increase the thrombus load in the
coronary artery, further aggravate the degree of
ischemia, and significantly reduce the rate of normal
blood flow (16).
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The patients with different thrombus loads were
divided into different groups. The results showed that
if the blood flow of AMI patients with severe
thrombus load was restored within 6 hours, the
occurrence of no-reflow after PCI could be
significantly reduced. Nicorandil can improve
myocardial ischemia by relaxing the smooth muscle
of the coronary artery, dilating the blood vessel and
increasing the blood flow of the coronary artery.
Nicorandil has a variety of beneficial effects on the
cardiovascular system. In addition to improving the
postconditioning of myocardial ischemia and
myocardial protection, nicorandil can also resist
thrombosis, improve fibrinolysis and promote
angiogenesis. In addition, nicorandil can also improve
coronary microcirculation, thereby improving the
cardiac function and clinical prognosis of patients
with coronary heart disease (17-18).

Materials and methods
No-reflow Experiment after PCI in Patients with
Acute  ST-Segment  Elevation = Myocardial
Infarction
Subject

Patients who received reperfusion therapy or
thrombolytic therapy were definitely diagnosed as
acute myocardial infarction, regardless of race,
gender, or nationality. The diagnosis of AMI meets
the WHO diagnostic criteria: typical chest pain lasts>
30 minutes, ECG shows obvious ST-segment changes
within 12 hours before infarction, ST-segment
elevation or depression in two or more consecutive
leads> 0.1mV, Myocardial blood markers such as acid
kinase increase more than three times the normal
value (19-20).

MRI Experiment

Disperse the synthesized water-soluble
nanoparticles in a 2% xanthan gum or agarose
solution. In an MRI analyzer, use the inversion
recovery sequence to test the T1 value, use the hard
pulse CPMG sequence to test the T2 value, and use
the spin back. The wave imaging sequence performs
T1l-weighted and T2-weighted imaging tests.
Computer densitometry (QCA) was used to measure
the degree of stenosis, the length of the lesion and the
diameter of the lumen of the coronary artery lesion
before stent implantation (21).

Emergency PCI and Urine Sample Collection

PCI operation is performed by the same surgeon
and uses the same brand of the guide wire, balloon
and drug-eluting stent. During the operation,
heparinized anticoagulation is performed according to
body weight, and nitroglycerin (0.1 mg/time) is
injected into the coronary artery. Continue
intravenous anticoagulation with heparin for 48 hours
to keep APTT at 1.5-2 times the baseline value. All
patients' PCI operations were performed within 60
minutes after the patient was admitted to the hospital,
and the final patient's coronary angiography showed
that the residual stenosis must be less than 25%
(Lumen diameter). In order to facilitate the collection
of urine samples, this article adopts the method of
inserting a catheter to drain the patient for sampling.
From the baseline state at the time of enrollment to
150 minutes after PCI, polyethylene containing 0.1%
butylated hydroxyanisole is used. Urine samples were
taken from the test tube every 30 minutes, a total of 6
times were collected, and the collected urine samples
were stored in a low-temperature refrigerator at -80°C
for final inspection (22-23).

Reperfusion Arrhythmia

This experimental study recorded and compared the
occurrence of reperfusion arrhythmia within 5 minutes
after coronary intervention in patients in the
nicorandil group and simple PCI group, which can be
used to evaluate the severity of ischemia/reperfusion
injury in acute myocardial infarction to a certain
extent (24). Venous blood samples were collected
from all patients in the nicorandil group and simple
PCI group immediately after admission, 0, 12 and 24
hours after PCI, respectively, to monitor the changes
in cardiac troponin | (cTnl) level in acute myocardial
injury so as to determine the degree of myocardial
injury after primary PCl in acute ST-segment
elevation myocardial infarction (25).

GRACE Risk Score

The calculation software separately calculates the
risk of death and death/myocardial infarction in the
hospital and at 6 months after discharge. This article
mainly involves the analysis of the adverse prognosis
during hospitalization. Therefore, the former part of
the software is used. Specifically, 8 indicators (values)
at admission: age, heart rate, Blood pressure, serum
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creatinine level, Killip grade of heart failure, cardiac
arrest before admission, ST-segment downshift, and
elevated myocardial enzyme levels (26). The specific
score results are obtained after software calculation,
and the preliminary evaluation method is shown in
Table 1.

Table 1. Evaluation method

Danger level GRACE score  Risk of death in hospital (%)
Low risk <108 <1
In danger 109-140 1-3
High risk >140 >3

Statistical Analysis

Use SPSS20.0 statistical program for statistical
analysis. If the variances of the two groups of
measurement data are homogeneous, the independent-
sample t-test is used for analysis, if the variances are
not uniform, the Wilcoxon rank-sum test is used; the
count data is expressed as a percentage, and the
comparison is analyzed by the chi-square test; P<0.05
is There are statistical differences (27-28).

Results and discussion
Multi-Factor Analysis of No-Reflow Related Risks
Comparison of biochemical indicators of different
groups

The TEM image of CoO nanoparticles is shown in
Figure 2. It can be clearly seen from the figure that the
experimentally synthesized CoO nanoparticles are
nanorod-shaped, with an average rod length of 28nm
and an average rod width of 9.5nm. Nanoparticles are
composed of longer rod-shaped particles and smaller
short rod-shaped nanoparticles. The 111 crystal plane
of the cubic phase can be found from the high-
resolution transmission electron microscope. At the
same time, the selected area electron diffraction is
significantly different from the single cubic phase
nanoparticles obtained by the reaction for 2h. It
further shows that different reaction times have an
effect on the crystal phase of CoO nanoparticles,
which may be related to the crystal plane growth of
nanoparticles in different times.

Figure 2. TEM image of CoO nanoparticles (picture from http://alturl.com/m9p67)

Table 2 shows the average grain size and room
temperature magnetic performance parameters of
cobalt nanoparticles synthesized under different
feeding methods. The crystal structure of cobalt
nanoparticles synthesized by the high-temperature
injection method and the low-temperature heating
method is the same, and the average crystal grain size
does not change much. The average grain size of the
cobalt nanoparticles does not change with the reaction

temperature but shows a linear relationship. As the
reaction temperature decreases, the average grain size
first increases and then decreases. This may be
because when the temperature is lowered from 260°C
to 240°C, the growth rate of the particles is greater
than the nucleation rate of the crystal, so the particle
size increases. When the temperature continues to
decrease to 220°C, the growth rate of crystal grains is
lower than the nucleation rate, resulting in a decrease
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in particle size. However, when the reaction
temperature is as low as 200°C, the reaction
temperature is too low and crystals cannot be formed.
Therefore, when synthesizing cobalt nanoparticles, the
reaction temperature in the experiment must be higher
than 200°C.

Table 2. Average grain size and room temperature
magnetic performance parameters of cobalt nanoparticles
synthesized under different feeding methods

Crystal Grain size
structure  (nm)

hcp 5.9+0.4 130.3 26.2 283.1

Feeding method Ms(emu/g) Mr(emu/g) Hc(Oe)

High temperature
injection
Low temperature

heating method hcp 6.4+0.3 98.9 24.7 469.2

The number distribution of patients with different
risk levels in the model group and validation group of
the basic population is shown in Table 3 and Figure 3.
In the model group, patients with no-reflow
phenomenon scored 12.4%, 67.6% and 20.0% in low-
risk, medium risk and high-risk areas, respectively.
Most patients were in the medium risk area. Patients
without the no-reflow phenomenon scored 23.1%,
72.0% and 4.9% in low-risk, medium risk and high-
risk areas, respectively, and less than 1 / 20 in high-
risk areas. Record the reperfusion arrhythmia of
patients in the nicorandil group and the control group
after the opening of infarct-related vessels. It was
found that the occurrence of rapid and slow
arrhythmia in the nicorandil group was less than that
in the control group, with a statistical difference (P <
0.05).

Table 3. The distribution of the number of patients with
different risk levels in the basic population model group
and verification group

Model group Verification group
No-reflow  Normal blood  No-reflow  Normal blood
(n=306) flow (n=732) (n=149) flow (n=346)
Number Rate Number Rate Number Rate Number Rate
Low risk 38 124% 169 231% 14 94% 91 26.3%
Indanger 207 67.6% 527 72.0% 113 75.8% 219 63.3%
High risk 61 20.0% 36 49% 22 148% 36 10.4%

Score

The particle size tracking of CoO nanoparticles in
different solutions is shown in Figure 4. The
magnetization value increases with the increase of the
applied magnetic field, but the relationship between
the two is not linear. Only when the amount of alkali
added makes the pH of the reaction system greater
than 10, the reaction can proceed smoothly, but when
the pH of the reaction system is greater than 12, the

ionic strength is too high, which is not conducive to
the encapsulation of dextran. Within a certain range,
the larger the amount of alkali, the smaller the particle
size.

Low risk mIndanger = High risk
80/00% 67/60% 72/00% 75/80%
70/00% ’ 63/30%
60/00%

© 50500%

< 40/00%

o K 26/30%
3858802 12/40% | 20/00% 14/80% 10/40%
10/00% 0 | 4190% O/40%

0/00%
No reflow  Normal blood No reflow  Normal blood
flow flow
Model group Verification group

Group

Figure 3. The distribution of the number of patients with
different risk levels in the basic population model group
and verification group
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Figure 4. Particle size tracking of CoO nanoparticles (up)
and their hydrodynamic size in different times and solutions
(down)

Multi-Factor Analysis of Emergency Coronary
Angiography without Reflow

A comparison of related parameters of myocardial
injury markers is shown in Table 4. The preoperative
creatine kinase isoenzyme CK-MB and troponin |
were not significantly different between the two
groups of patients (P>0.05). The postoperatively
detected CKMB and cTnl were higher than those
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before the operation, but the peak value of the
nicorandil group was lower than that of the control
group, but there was still no statistical difference
(P>0.05).

Table 4. Comparison of related parameters of myocardial
injury markers

. Nicorandil Control
Project P value
group group

Preoperative 81.8+24.7 83.6x259 0.867
Postoperative peak  89.6+36.8  90.7+35.2  0.442
Preoperative 11.09+1.68 10.74+0.96 0.347
Postoperative peak  12.96+2.23 12.14+2.44 0.767

CK-MB (ng/ml)

c¢Tnl (ng/ml)

The toxicity of ngca to normal cells before and after
oxidation is shown in Figure 5. The toxicity of ngca-2
to BEAS-2B cells before oxidation was greater than
that of ongca-2 after oxidation. When the
concentration of ngca-2 was 5 p g / ml before
oxidation, the survival rate of BEAS-2B cells was less
than 50%. When the concentration of ngca-2 was 5 u
g / ml after oxidation, the survival rate of BEAS-2B
cells was about 80%. When the concentration of
ongca-2 was 500 p g / ml after oxidation, the survival
rate of BEAS-2B cells was about 50%; when ngca-2
concentration was 500 u g / ml, the survival rate of
BEAS-2B cells was less than 10%.

% Non-oxidized #— Oxidized by H202

140/00%

120/00% ;
£ 100/00% A
S so00% — - A %
S 60/00% — 2 A P
k= YN Y S
T 40000% — = —_— =8
20/00% ¥

0/00%

0/001 0/01 0/1 1 10 100 1000
Concentration

Figure 5. Toxicity of NGCA to normal cells before and
after oxidation

The multivariate logistic regression analysis
without reflow is shown in Table 5. With no-reflow as
the dependent variable, a Logistic regression analysis
was performed. The results showed that the time from
angina pectoris to the perpetrator's vessel opening,
BMI, TC, and LYM/NEUT enter the equation, which
are independent risk factors for no-reflow after PClI,
and their relative risks are respectively It is 7.627,
0.528, 2.631, 3.402. Therefore, the activity of SOD
indirectly reflects the ability to inhibit OFR. The

increase in MDA in cells is mostly due to the
destruction of biofilms by oxygen-free radicals.
Therefore, through the measurement of MDA, we can
indirectly harden the extent of oxygen-free radical
damage in the body.

Table 5. Multivariate logistic regression analysis without
reflow

Variable B OR 95%Clof OR P

Ischemic time 0.145 1.156 1.051 0.003
Homocysteine 0.278 1.321 1172 <0.001
TIMI blood flow before intervention -0.962 0.382 0.148 0.047
High thrombus load 1.182 3.260 1.188 0.022

Table 6 shows the relationship between the ST
segment fall rate and the improvement of coronary
blood flow. There are 28 patients with an ECG ST-
segment fall rate greater than 50%, accounting for
64%, and 16 patients with an ECG ST-segment fall
rate less than or equal to 50%, which is 36%. After
medication, there were 40 patients with TIMI blood
flow greater than grade 2, of which 30% of patients
had ST-segment fall rate less than or equal to 50%,
and the number of cTFC blood flow frames was less
than 27.2 in 38 cases. Among them, 29% of patients
had an ST-segment fall. The rate is less than or equal
to 50%, and there are 32 cases with TMPG blood flow
classification greater than level 2. Among them, 14%
of the patients, the ST segment fall rate is less than or
equal to 50%.

Table 6. The relationship between ST-segment fall rate and
coronary blood flow improvement

ST-segment fall rate  ST-segment fall rate is
is greater than 50% less than or equal to 50%

TIMI classification>2

0, 0,
(n=40) 70% 30%
cT_FC frame number<27.2 71% 29%
(n=38)
TMPG classification>2 o 0
(n=32) 86% 14%

Comparison of Ischemia-Reperfusion Injury

The morphological characteristics of coronary
angiography in the group with and without reflow
phenomenon are shown in Figure 6. There was no
significant difference in the number of cases of
infarction-related arteries with spasm and dissection
between the group with the no-reflow phenomenon
and the group without no-reflow phenomenon
(P>0.05). However, there was a significant difference
between the two groups in the number of cases with
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complete occlusion of infarction-related arteries and
signs of thrombosis (P<0.05).

No no-reflow phenomenon group  No-reflow phenomenon group

Mezzanine 2
¢  Cramps 34
2
3
& Thrombus 6 11

Completely 19
occluded 23
0 5 10 15 20 25

Number

Figure 6. Angiographic morphological characteristics

Figure 7 shows the comparison of the incidence of
PMI between the two groups of patients after PCI. It
can be seen from the figure that compared with the
NIT group, the incidence of PMI in the NCD group
was significantly lower (P=0.03). The incidence of
cTnl value exceeding 3 times in the nicorandil group
was lower than that in the control group (P=0.029).
The incidence of cTnl value exceeding 5 times in the
nicorandil group was lower than that in the control
group (P=0.036).

I cTnl>1 times ULN
[ cTnlI>3 times ULN
[—1 ¢TnI>5 times ULN
NCD group
2
< 0.5
(a4
0
12345678910
Time
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i NIT group
=
< 0.5
=4
0

1 23 456 7 8 910
Time

Figure 7. Comparison of the incidence of PMI between the
two groups of patients after PCI
Figure 8 shows the comparison of ischemia,

infarction, and non-reflow area after myocardial
ischemia-reperfusion in each group. After 45 minutes
of ischemia and 120 minutes of reperfusion, the levels
of myocardial enzymes and isoenzymes in the model
group increased significantly, indicating that
myocardial cells were acutely injured. Compared with
the model group, the levels of myocardial enzymes in
the nicorandil group and adenosine group were
significantly lower, with a statistically significant
difference (P<0.01). And nicorandil had a better effect
in reducing serum CK and CK-MB compared with the
adenosine group; the difference was statistically
significant (P<0.01). There was no significant
difference in AAR/TA between the model group,
adenosine group and nicorandil group, indicating that
the range of coronary vascular ischemia in each group
was roughly the same. Compared with the model
group, the myocardial infarction area (NA/AAR%)
and no-reflow area (ANR/AAR%) of the adenosine
group and nicorandil group were significantly reduced
(P<0.01). It shows that nicorandil and adenosine can
reduce the area of myocardial infarction, improve
coronary perfusion after myocardial infarction, and
increase the ratio of myocardial reflow after
myocardial reperfusion (29-38).

AAR/LV%

NA/AAR% ANR/AAR%

60/00%
S 50/00%
S
40/00%
30/00%
20/00%
10/00%
0/00%

Mean area percen

Model group Nicorandil group  Adenosine group

Group

Figure 8. Comparison of ischemia, infarction and non-
reflow area after myocardial ischemia reperfusion in each

group

Conclusions

Three experienced interventional physicians
evaluated TIMI blood flow classification according to
CAG images after PCI, evaluated and recorded IRA
blood flow and myocardial reperfusion. ECG was
reexamined about 1 hour after PCl to observe str;
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according to the CAG image evaluation and STR
comprehensive evaluation, the serum PCT level, the
reported risk factors of NRP and the incidence of NRP
events were compared between the two groups.
Compared with the control group, the serum PCT
level of STEMI patients with no-reflow phenomenon
after PCI was higher, but the PCT level could not be
used as a predictor of the no-reflow phenomenon.

After intravenous application of nicorandil in
patients with acute myocardial infarction after PCI,
the wall motion integral index of the treatment group
was better; the left ventricular end-systolic volume
index of the treatment group was lower; the coronary
microcirculation perfusion of the treatment group was
better. It can be seen that compared with nitroglycerin,
nicorandil can reduce the wall motion integral index,
improve the coronary microcirculation function,
relieve the symptoms of angina pectoris after
myocardial infarction, reduce malignant arrhythmia,
and reduce the occurrence of recurrent angina
pectoris. The co nanotube / magnetic nanoparticles
hybrid material studied in this paper has low
cytotoxicity and hemolytic effect; it has high DOX
drug loading and little drug release under normal
physiological conditions; its MRI imaging effect in
vivo is obvious, so it can be used as MRI imaging
agent.

Prophylactic  intracoronary  administration  of
different doses of nicorandil can improve the
myocardial perfusion level of IRA reperfusion area,
reduce the occurrence of myocardial injury and no-
reflow, inhibit the inflammatory reaction after PCI,
and reduce the level of inflammatory transmitter after
IRA opening. Nicorandil can inhibit the production of
reactive oxygen species (ROS), alleviate the no-
reflow phenomenon, improve coronary
microcirculation disorder, inhibit cardiac sympathetic
nerve activity, resist myocardial cell apoptosis, protect
myocardial cell mitochondrial function, so as to
reduce left ventricular end-diastolic volume (index)
and left ventricular end-systolic volume (index),
improve left ventricular ejection fraction, and reduce
clinical cardiac events.
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