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Objective: To investigate the effect of PCI on inflammatory factors, cTnI, MMP-9and NTpro BNP in patients with unstable angina pectoris. Methods: A total of 80 unstable angina
pectoris patients were divided into observation group (40 cases) and control group (40
cases). The observation group was given the therapy of PCI, and the control group was given
coronary angiography. To observe the of inflammatory factors, cTnI, MMP-9 and NT-pro
BNP were tested and compared before and after operation. Results: At 24 h after operation,
CRP and IL-18 levels were increased significantly after treatment inoperation groups, there
was no difference on inflammatory factors in control group, and had significant difference on
inflammatory factors in two groups; At 24 h after operation, cTnI, MMP-9 and NT-pro BNP
levels were increased significantly after treatment inoperation groups, there was no difference
on inflammatory factors in control group, and had significant difference on inflammatory
factors in two groups. Conclusion: PCI therapy can induce inflammation and myocardial
injury in patients with unstable angina pectoris.
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1. Introduction

2. Materials and methods
2.1. General information

Unstable angina pectoris, which is the intermediate clinical
syndrome between chronic stable angina and acute myocardial

Selected 80 cases patients with unstable angina pectoris for

infarction, is a common acute cardiac event of coronary artery

diagnosis and treatment of coronary angiography (CAG) in the

atherosclerosis[1-3]. Percutaneous coronary intervention (PCI)

Third Affiliated Hospital of Qiqihar Medical College from October

is a very effective treatment method for coronary syndrome. It

2014 to September 2015 as the research object. The patients were

can stabilize the coronary flow, reduce the cardiac damage and

randomly divided into the observation group (40 cases) and the

improve the prognosis[4-6]. However, there are still exist the case

control group (40 cases). The observation group with male 25 cases,

of inflammatory response and myocardial injury in PCI treatment.

female 15 cases, age from 55 to 75 years old with an average (63.41

In our study, 40 patients with unstable angina pectoris were treated

± 12.11) years. The control group with male 26 cases, female 14

with PCI and we aims to explore the effect of PCI on inflammatory

cases, age from 54 to 77 years old with an average (64.67 ± 11.35)

factors, cardiac troponin I (cTnI), matrix metalloproteinase-9

years. Inclusion criteria: all patients were CAG clear with the

(MMP-9) and N-terminal pro brain natriuretic peptide precursor

main branch was not less than 70% or the left main trunk was not

(NT-pro BNP) in patients with unstable angina pectoris.

less than 50%; excluded patients with liver, lung and renal failure;
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excluded patients with cardiac shock and cardiac arrhythmias;
excluded patients with hematologic diseases and malignant tumor;
Excluded pregnancy, lactation patients; All patients were voluntarily
joined and signed the informed consent. Two groups patients were
comparable in age, gender and other general information.
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2.2. Method

Table 1
The changes of inflammatory factors in two groups patients before and after

All patients underwent CAG and were treated with conventional
drug therapy: aspirin 100 mg/d, clopidogrel 75 mg/d. The
observation group was treated with PCI and the control group was
treated with CAG.

operation.
Group
n Time
Observation 40 Before Surgery
Postoperative 24 h
Control
40 Before Surgery
Postoperative 24 h

CRP (mg/L)
6.53±2.57
7.41±2.49ab
6.49±2.55
6.14±2.64

IL-18 (μg/L)
32.31±5.81
39.21±14.57ab
33.09±7.47
30.24±8.87

Ps: Compared with before surgery, aP<0.05; Compared with the control

2.3. Observation indexes

group, bP<0.05.

Before and 24 h after surgery, 6 mL fasting venous blood were
taken from patients, injected into anticoagulant tubes, separated the
plasma by centrifugal (4 曟, 3 000 r/min, 10 min), and the plasma
were stored at the refrigerator(-20 曟).Plasma levels of inflammatory
cytokines CRP, IL-18 and cTnI, MMP-9 and NT-pro BNP were
measured by enzyme-linked immunosorbent assay (ELISA).

3.2. The changes of cTnI, MMP-9 and NT-pro BNP in two
groups patients before and after operation
Before operation, the plasma cTnI, MMP-9 and NT-pro BNP level
in the observation group was (23.61±6.53) μg/L, (43.83±11.85) μg/
L and (330.21±178.22) ng/L respectively while the cTnI, MMP-9
and NT-pro BNP level in the control group was (23.21±6.82) μg/

2.4. Statistical treatment

L, (45.64±13.77) μg/L and (328.65±176.81) ng/L respectively;

Using SPSS 18 software for statistical analysis, The measurement

Postoperative 24 h, the plasma cTnI, MMP-9 and NT-pro BNP level

data were expressed by (Mean ± SD) and using the chi-square test,

in the observation group was (30.62±7.86) μg/L, (52.93±18.04) μg/

using t test to analyze the differences between groups and paired t

L and (558.61±303.24) ng/L respectively while the cTnI, MMP-9

test to analyze the differences within group, P<0.05 was considered

and NT-pro BNP level in the control group was (22.32±6.97) μg/L,

the difference to be statistically significant.

(44.04±14.79) μg/L and (319.63±172.74) ng/L respectively. Before
operation, there were no significant differences between the plasma
cTnI, MMP-9 and NT-pro BNP levels in the two groups (P>0.05);

3. Results

Postoperative 24 h, the plasma cTnI, MMP-9 and NT-pro BNP levels
were significantly higher in the observation group (P<0.05), while

3.1. The changes of inflammatory factors in two groups
patients before and after operation

had no significant changes in the control group (P>0.05), and there
were significant differences between the two groups (P<0.05). See
table 2.

Before operation, the level of inflammatory factors CRP and IL18 in the observation group was (6.53±2.57) mg/L and (32.31±5.81)
μg/L respectively while the CRP and IL-18 level in the control group
was (6.49±2.55) mg/L and (33.09±7.47) μg/L; Postoperative 24 h,
the CRP and IL-18 level in the observation group was (7.41±2.49)
mg/L and (39.21±14.57) μg/L respectively while the CRP and IL-18
level in the control group was (6.14±2.64) mg/L and (30.24±8.87)
μg/L. Before operation, there were no significant differences between
the plasma inflammatory factors levels in the two groups (P>0.05);
Postoperative 24 h, the serum inflammatory factors CRP and IL-18
levels were significantly higher in the observation group (P<0.05),
while had no significant changes in the control group (P>0.05), and
there were significant differences between the two groups (P<0.05).
See table 1.

4. Discussions
Unstable angina pectoris, which is the intermediate clinical
syndrome between chronic stable angina and acute myocardial
infarction, is an acute cardiac event of coronary heart disease.
It is characterized by an increase angina pectoris symptoms, a
new onset of rest or nocturnal angina or a prolonged duration of
angina pectoris[7-9]. Patients are likely develop to acute myocardial

infarction if with no timely and appropriate treatment. PCI[10,11] is

an important and effective treatment for coronary syndrome, it only
needs to make a small incision in the skin, the catheter with a balloon
dilator inserted into the foot or hand artery, send to the narrow

Table 2
The changes of cTnI, MMP-9 and NT-pro BNP in two groups patients before and after operation.
Group
Observation

n
40

Control

40

Time
Before Surgery
Postoperative 24 h
Before Surgery
Postoperative 24 h

cTnI (μg/L)
23.61±6.53
30.62±7.86ab
23.21±6.82
22.32±6.97

Ps: Compared with before surgery, aP<0.05; Compared with the control group, bP<0.05.

MMP-9 (μg/L)
43.83±11.85
52.93±18.04ab
45.64±13.77
44.04±14.79

NT-pro BNP (ng/L)
330.21 ± 178.22
558.61 ± 303.24ab
328.65 ± 176.81
319.63 ± 172.74
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coronary artery for expansion. Patients with unstable angina pectoris

changes in the control group (P>0.05), and the difference between

through PCI to restore stability of coronary blood flow, reduce heart

the two groups was significant (P<0.05). The possible mechanism

damage, improve the prognosis and reduce the mortality rate.

may be that the rapid rupture of the plaque, occlusion of the side

Inflammation plays an important role in the occurrence and
development of coronary heart disease. The active inflammatory

branch vessel and thrombosis of the coronary artery cause the minor
myocardial injury or transient myocardial ischemia.

reaction that in the vulnerable plaque of coronary artery causes

In summary, PCI as an effective treatment method for coronary

plaque rupture and thrombosis, then exacerbate coronary artery

heart disease will also cause or aggravate the inflammatory reaction,

stenosis and thereby increase the incidence of acute coronary events

and cause the abnormal level of cTnI, MMP-9 and NT-pro BNP.

such as unstable angina or acute myocardial infarction[12,13]. Many

Timely monitoring the various indicators of patients will help to

studies have indicated that inflammatory factors CRP and IL-18

improve the level of myocardial injury, reduce the inflammatory

were closely related to the acute coronary syndrome such as unstable

response, and judge the patient’s prognosis, so we need to take active

coronary atherosclerotic plaque and unstable angina pectoris[14].

measures to prevent the adverse reactions after PCI.

CRP[15] is an acute phase protein with very low concentration in

normal people, it is closely related to the degree of trauma, sooner
than the changes of body temperature and peripheral blood white
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