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Abstract: Objective: We aimed to compare the therapeutic effects of alteplase and urokinase in patients with acute
cerebral infarction (ACI) and explore the influence on inflammatory factors (IF) and matrix metalloproteinase 9 (MMP-
9) levels. Methods: In total, 72 patients who were diagnosed with ACI from May, 2018 to June, 2019 were selected
as subjects of study and randomly divided into a urokinase group (UG) (n=36 cases) and an alteplase group (AG)
(n=36 cases). In addition to the routine treatment and intervention performed in the two groups after admission,
the UG was treated with urokinase through thrombolytic therapy (TT) and the AG was treated with alteplase through
TT. After treatment, all patients were followed up for 3 months to compare the short-term curative effects, coagula-
tion function, activity of daily living (ADL), IF level and treatment and prognosis between two groups. Results: After
alteplase intervention, the short-term curative effect rate of the AG was 94.44%, which was higher than 75.00% of
the UG (x>=6.391, P=0.025). After treatment, the prothrombin time (PT) and activated partial thromboplastin time
(APTT) of coagulation factor (CF) in the AG were longer than those in the UG (P<0.05) and the fibrinogen (FIB) level
and platelet (PLT) level of the AG were lower than those of the UG (P<0.05). In both groups, the NIHSS (National
Institutes of Health Stroke Scale) scores after treatment were lower than those before treatment (P<0.05) and the
ADL scores after treatment were higher than those before treatment (P<0.05). After treatment, the NIHSS scores
of the AG were lower than those of the UG (P<0.05) and the ADL scores of the AG were higher than those of the UG
(P<0.05). In both groups, the levels of high-sensitivity c-reactive protein (hs-CRP), amino-terminal fragment of pro-
bnp (NT-pro-BNP) and interleukin-6 (IL.-6) after treatment were lower than those before treatment (P<0.05). After
treatment, the levels of hs-CRP, NT-pro-BNP and IL-6 in the AG were lower than those in the UG (P<0.05). The MMP-9
level of the AG was higher than that of the UG after treatment (P<0.05). The revascularization rate of the AG was
higher than that of the UG after treatment (P<0.05); and the complication rate, bleeding rate and death rate of the
AG were lower than those of the UG 3 months after treatment (P<0.05). Conclusion: The application of alteplase to
ACI patients could achieve a better short-term curative effect, which was conducive to improving coagulation func-
tion, enhancing ADL, reducing IF level and obtaining favorable treatment and prognosis, so it is worthy of promotion
and application.
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daily living, treatment and prognosis

Introduction

ACl is the sudden disruption of cerebral blood
supply caused by various reasons, which leads
to necrosis of brain tissue. For most patients,
the thrombus or atherosclerosis is formed in
arteries of the cerebral blood supply, which
causes focal and acute insufficiency of the
blood supply to brain tissue [1]. Meanwhile, if
there is foreign matter in the blood circulation

at the time of onset, this leads to the angiem-
phraxis, which affects the blood flow volume
and thus causes ischemia and necrosis of the
corresponding tissues [2]. Clinical research
shows [3] that the pathogenesis of ACI is com-
plicated and it is generally believed that the
pathogenesis is related to hypertension, diabe-
tes mellitus (DM), hyperlipidemia and smoking,
etc. There can be sudden onset in patients,
mostly manifesting as tinnitus, dizziness and
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Table 1. Comparison of general data between the two groups

Clinical material AG (n=36) UG (n=46) X2 P
Gender Male 23 (63.89) 22 1.294 0.059
Female 13 (36.11) 14
Age (years old) 65.39 £ 5.68 65.32 £ 5.69 0.194 0.537
Body mass (kg) 62.59 + 4.69 63.11 +4.74 0.394 0.771
Time from onset to thrombolysis (h) 451 +£0.71 453 +0.74 1.353 0.682
Complication Hypertension 19 (52.78) 21 (58.33) 0.672 0.324
DM 17 (47.22) 18 (50.00)
Hyperlipidemia 23 (63.89) 21 (58.33)
Killip grading Grade | 8(22.22) 9 (25.00) 0.981 0.784
Grade Il 10 (27.78) 11 (30.56)
Grade Il 12 (33.33) 11 (30.56)
Grade IV 6 (16.67) 5 (13.89)

headache, etc. At present, the clinical treat-
ment methods of ACl mainly include revascular-
ization, recovery of cerebral blood perfusion
and rescue of the ischemic penumbra. The
symptomatic and supportive treatment can
delay the progression of disease and reduce
the clinical death rate, but the long-term prog-
nosis is relatively poor [4].

With the continuous development of medical
technologies, TT has been used in clinical prac-
tice, including arterial thrombolysis and intrave-
nous thrombolysis [5]. The former needs the
help of DSA and other devices. Furthermore,
due to the disadvantages of a complicated
operation, long time consumption and higher
requirements for doctors, it is not well promot-
ed and applied in primary hospitals. The latter,
with the advantages of having simple technolo-
gies and devices, is convenient and an efficient
operation with little trauma, so it can be fin-
ished in a short time, and most patients readily
accept it [6]. Currently, the thrombolytic drugs
commonly used in clinical practice include
alteplase and urokinase. Urokinase is the first
generation of thrombolytic drugs derived from
streptococcus hemolyticus and it can cause
the hyperfibrinolysis. Besides, its specificity is
poor. Alteplase is the second generation of
thrombolytic drugs and is derived from the
active matter of plasminogen found in animals
and bacteria. With intermediate selectivity and
compatibility in fibrous proteins of thrombus, it
can reduce the incidence of adverse re-
actions, like bleeding, etc. Besides, it will not
cause hyperfibrinolysis [7]. According to clinical
research, athrombus is a therapeutic drug rec-
ognized internationally, while the application of
urokinase is still in dispute. There are not ma-
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ny studies about the influence of these two
drugs on IF of ACI patients.

ACl is a multifactorial disease influenced by
environmental factors, genetic factors and
acquired factors. It is often complicated with an
abnormal expression of IF [8]. Foreign scholars
indicated [9] that ACI was characterized by a
high disability rate and high recurrence rate
and atherosclerosis was the basis of its patho-
genesis. Furthermore, a variety of IF participate
in the process of ACI onset and thus mediated
the severe immune response and accelerated
the occurrence of disease. So in this study, ACI
patients were selected as subjects of study to
discuss the application effects of alteplase and
urokinase in ACI patients, with the report shown
below.

Material and methods
Clinical parameters

In total, 72 patients who were diagnosed with
ACI from May, 2018 to June, 2019 were select-
ed as subjects of study and randomly divided
into the UG (n=36 cases) and the AG (n=36
cases). This study was approved by Hospital
Ethics Committee of The Central Hospital of
Wuhan and the patients and their family mem-
bers signed the Informed Consent Form. There
was no statistical significance between the
general data of two groups (P>0.05), as shown
in Table 1.

Inclusion and exclusion criteria

Inclusion criteria: (1) Patients complied with the
diagnostic criteria of ACI in China’s Guidelines
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for Cerebrovascular Disease (CVD) Prevention
and Treatment [10]. (2) Patients had indica-
tions of TT and were not allergic to thrombolytic
drugs as alteplase and urokinase. (3) Patients,
with NIHSS scores >4, were conscious and
were able to communicate with their family
members/doctors.

Exclusion criteria: This study excluded (1) pa-
tients complicated with active bleeding and
coagulation disorders or with incomplete medi-
cal records; (2) those complicated with ataxia
and sensory disorders or treated with heparin
therapy within 48 h; (3) those complicated with
intracranial aneurysm and mental disorders or
treated with major surgery recently or with
severe trauma; and (4) those complicated with
gastrointestinal bleeding, urologic bleeding or
other diseases.

Methods

(1) Preparation before treatment. After admis-
sion, routine treatment and intervention were
performed in the two groups to finish relevant
examinations, including neurological examina-
tion and enquiry about medication situation, to
assist the CT and MRI examinations, evaluate
the physical condition of patients, monitoring of
blood pressure and heart rate, oxyhemoglobin
saturation and routine blood work of patients.
The specific time from onset to thrombolysis
after admission was calculated precisely. Me-
dication given; 180 mg ticagrelor (Guangdong
Lingnan Pharmacy Co., Ltd., SFDA approval
number: H20074238) was taken orally and the
dose was 90 mg on the following day for twice
a day [11]. (2) Treatment methods. UG: the UG
was treated with urokinase through TT. The
mixed solution of 125 U urokinase (Hubei Qian
Jiang Pharmaceutical Co., Ltd., SFDA approval
number: H42020666) and 100 mL normal
saline (NS) was infused into patients through
continuous intravenous drip for 30 min. AG: the
AG was treated with alteplase through TT. After
the mixing of 0.9 mg/kg alteplase (Boehringer
Ingelheim Pharma GmbH & amp; amp; amp; Co.
KG, registration number: S20160055) and 100
mL NS, 10% of the mixed solution was injected
intravenously and the rest was dripped intrave-
nously for 1 h. The maximum dose of alteplase
did not exceed 90 mg. In the course of treat-
ment, the vital signs were improved, the blood
glucose assay was regularly measured and the
antihypertension treatment was performed in
patients with high blood pressure. Anticoagulant
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therapy through bayaspirin and low molecular
heparin was stopped within 24 h after TT. After
treatment, the patients were followed up for 3
months.

Observation targets

(1) Short-term curative effect: Significant effect:
Symptoms and signs disappeared and the lan-
guage function was restored. The descending
rate of NHISS scores was 90.0%-100.00%.
Better: Symptoms and signs were improved,
the language function was enhanced and pseu-
dobulbar palsy was alleviated. The descending
rate of NHISS scores was 46.0%-89.00%.
Invalid: The therapeutic effect was poor or the
patients died [4]. (2) Coagulation function. Five
mL peripheral venous blood (fasting) was col-
lected before treatment and 3 months after
treatment for centrifugation. Then, the auto-
matic hamocyte analyzer was used to measure
FIB, APTT, PT and PLT level [12]. (3) ADL. NIHSS
(including 42 scores in total. The lower the
scores, the better the effect) and ADL Scale
(including 100 scores in total. The higher the
scores, the higher the living ability) were used
to evaluate the nerve defect and ADL of patients
[3]. (4) IF level. The serum specimens were
used to evaluate the hs-CRP level through
immunoturbidimetry before treatmentand 15d
after treatment. The enzyme linked immuno-
sorbent assay was used to evaluate the levels
of NT-pro-BNP, IL-6 and matrix metalloprotein-
ase 9 (MMP-9) [13]. (5) Treatment and progno-
sis. After treatment, the two groups were fol-
lowed up for 3 months to record the revascular-
ization rate, complication rate, bleeding rate
and death rate of patients after treatment.

Statistical analysis

SPSS 18.0 software was used for statistical
analysis. The enumeration data were repre-
sented by n (%) in x? test and the measurement
data were represented by (X * s) in t test.
P<0.05 meant that the difference had statisti-
cal significance.

Results

Comparison of short-term curative effect rate
between the two groups

The short-term curative effect rate of the AG
was 94.44% after the intervention with al-
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Figure 1. Comparison of clinical effect between the two groups. Compared

with the control group, 2P<0.05.

teplase, which was higher than 75.00% of the
UG (x>=6.391, P=0.025), as shown in Figure 1.

Comparison of coagulation function between
the two groups

Before treatment, there was no statistical sig-
nificance in CF between the two groups (P>
0.05). After treatment, the PT and APTT of CF
were respectively (11.58 + 0.92) s and (28.98
+ 2.21) s in the AG, which were longer than
(10.63 + 0.83)sand (25.93 + 2.18) s in the UG
(P<0.05). The FIB level and PLT level of CF we-
re respectively (2.34 + 0.47) g/L and (168.24 +
12.32)x10°%/L in the AG, which were lower than
(3.34 £ 0.51) g/L and (253.94 + 21.31)x10%/L
in the UG (P<0.05), as shown in Table 2.

Comparison of ADL between the two groups

The NIHSS scores of the AG and UG were
respectively (13.25 + 3.52 and 23.29 + 3.56)
after treatment, which were lower than (32.58
+ 3.41 and 32.60 + 3.73) before treatment (P<
0.05). The ADL scores of the AG and UG were
respectively (87.46 + 6.84 and 74.51 + 5.67) af-
ter treatment, which were higher than (68.93 +
3.59 and 68.96 + 3.64) before treatment (P<
0.05). After treatment, the NIHSS scores of the
AG were (13.25 * 3.52), which were lower than
(23.29 + 3.56) of the UG (P<0.05); and the ADL
scores of the AG were (87.46 + 6.84), which
were higher than (74.51 + 5.67) of the UG
(P<0.05), as shown in Figure 2.
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. 0.05). After treatment, MMP-9
levels were (146.43 + 12.19)
pg/mL in the AG and (114.39 +
8.54) pg/mL in the UG, whi-
ch were higher than those of
(80.49 + 5.71) pg/mL and (81.53 + 5.78) pg/
mL respectively before treatment. After treat-
ment, the hs-CRP level, NT-pro-BNP level and
IL-6 level of IF were respectively (60.32 + 4.59)
ng/L, (155.32 + 15.31) umol/L and (132.49 +
7.83) pg/mL in the AG, which were lower than
(89.41 + 5.77) ng/L, (325.19 + 17.84) umol/L
and (194.35 £ 8.91) pg/mL in the UG (P<0.05);
After treatment, MMP-9 lever in the AG was
(146.43 £ 12.19) pg/mL, higher than that of
(114.39 + 8.54) pg/mL in the UG (P<0.05), as
shown in Table 3.

Comparison of treatment & prognosis between
the two groups

The two groups were followed up for 3 months.
The revascularization rate of the AG was higher
than that of the UG after treatment (P<0.05);
and the complication rate, bleeding rate and
death rate of the AG were lower than those of
the UG 3 months after treatment (P<0.05), as
shown in Figure 3.

Discussion

ACl, is a common CVD found in clinical practice,
and it tends to occur in the elderly. With the
increasing aging of the population in China, the
incidence of diseases is on the rise, which
affects peoples quality of life [2]. According to
clinical research, ACI is mainly caused by cho-
lesterol precipitation and fatty degeneration in
the deep layers of endarterium, which leads to
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Table 2. Comparison of coagulation function between the two groups (X % s)

Group PT (s) APTT (s) FIB (g/L) PLT (x10°/L)

AG (n=36) Before treatment 9.61 +0.83 24.31 + 0.36 3.41+£0.53 323.41+23.51
After treatment 11.58 + 0.922> 2898 + 2.21** 2.34 + 0.472>  168.24 + 12.322°

UG (n=36) Before treatment 9.60 £ 0.82 24.03 +2.11 3.42 +0.72 323.44 + 23.56
After treatment 10.63 + 0.83" 25.93 +2.18° 3.34 + 0.51° 253.94 + 21.31°

aP<0.05 refers to the comparison with UG; and "P<0.05 refers to the comparison with that before treatment.
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Figure 2. Comparison of ADL between the two groups. Compared with con-
trol group, ?P<0.05; compared with before treatment, °P<0.05.

atherosclerotic plaque in the arteries and thus
causes the proliferation of fibrous tissues. The
rupture of an atherosclerotic plague will cause
platelet aggregation and thus lead to the ste-
nosis and occlusion of the artery and blood
vessels and the occurrence of cerebral infarc-
tion (Cl). At the same time, the continuous
stress response (CSR) after CI will lead to
hypoxia and ischemic necrosis of the infarct
sites and thus increase the clinical death rate
[7]. Currently, the clinical treatment of Cl mainly
aims to stabilize the disease state and delay
the progression of disease so as to reduce the
clinical death rate and improve the prognosis
as much as possible. Foreign scholars indicat-
ed that the oral administration of bayaspirin
and other antiplatelet drugs could reduce the
incidence of CVD, but the drug effect was poor
and the clinical death rate was high [14].

TT is the most effective method for treatment
of ACI. With the continuous development of
medical technologies, intravenous thromboly-
sis, and arterial thrombolysis, drugs combined
with ultrasonic thrombolysis and mechanical
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patients played a good role in
newly formed thrombus. It cou-
Id enhance the ADP activity of
blood vessels, inhibit the plate-
let aggregation mediated by
ADP and prevent thrombogen-
esis [16]. However, there is a
high incidence of side effects
in clinical application of urokinase, which can
easily increase the incidence of such complica-
tions as intracranial bleeding and reocclusion
after thrombolysis. So there is a controversy
about its clinical application. In recent years, TT
with alteplase has been used in ACI patients
and achieved an ideal effect. In this study, the
short-term curative effect rate of the AG was
94.44% after intervention with alteplase, which
was higher than 75.00% of the UG (x?>=6.391,
P=0.025), which implied that TT with alteplase
could achieve a good short-term curative effect
and is conducive to the recovery of patients.
Alteplase, is the second generation of thrombo-
lytic drugs, and is mainly composed of glycopro-
tein, including 526 amino acids in total. It has
been widely used in acute myocardial infarc-
tion, acute ischemic stroke and other vascular
diseases. According to modern pharmacologi-
cal results [17], alteplase can combine with
fibrous protein through lysine residues, activate
the plasminogen combined with fibrous protein
to become plasmin and activate the plasmino-
gen selectively. Besides, the drug does not le-
ad to bleeding complications that are usually
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Table 3. Comparison of IF level between the two groups (X £ S)

Group hs-CRP (ng/L)

NT-pro-BNP (umol/L)

IL-6 (pg/mL) MMP-9

AG (n=36) Before treatment 103.29 + 6.71
15 d after treatment  60.32 + 4.593°
UG (n=36) Before treatment 102.31 £ 6.70
15 d after treatment  89.41 + 5.77°

425.84 + 23.19
155.32 + 15.312>  132.49 + 7.83*" 146.43 + 12.19%°
423.41 £ 22.85
325.19 + 17.84°

216.98 + 10.29 80.49 +£5.71

215.62 + 10.16 81.53 £5.78
194.35 +8.91° 114.39 + 8.54°

3P<0.05 refers to the comparison with UG; and "P<0.05 refers to the comparison with that before treatment.

Revascularization Complication Bleeding

B Alteplase Group

Figure 3. Comparison of treatment and prognosis between the two groups.

Compared with the control group, 2P<0.05.

caused by urokinase and thus plays a role in
revascularization in ACI. As shown in Kinetic
studies [18], alteplase can be eliminated in the
blood after intravenous injection. Half of the
drug will be eliminated in the blood 5 min after
medication and only 20.0% of the drug will be
left 10 min after medication administration.
Through liver metabolism, the drug can achieve
a good therapeutic effect. In this study, PT and
APTT of CF in the AG were longer than those in
the UG after treatment (P<0.05); PIB level and
PLT level of CF in the AG were lower than those
in the UG after treatment (P<0.05); the NIHSS
scores after treatment were lower than those
before treatment in two groups (P<0.05); the
ADL scores after treatment were higher than
those before treatment in two groups (P<0.05);
the NIHSS scores of the AG were lower than
those of the UG after treatment (P<0.05); and
the ADL scores of the AG were higher than
those of the UG after treatment (P<0.05). This
implied that the application of alteplase to ACI
patients could improve the coagulation func-
tion, relieve the nerve defects and enhance the
patients living ability.

Foreign research showed [19] that atheroscle-
rosis was the main pathological basis of CI.
With the deeper understanding of Cl in clinical

6734

practice, it is thought that

the immunological inflamma-

tory response mediated by IF

is the major factor of athero-

sclerosis, which can cause

injury to the vascular endothe-

lial cells, form foam cells, lead
T to the migration and infiltration
of monocytes, macrophago-
Death cytes and other inflammatory
cells, and thus release more IF
and cause a cascade reaction.
Clinical research showed [20]
that IF participated in the for-
mation, stabilization and ulcer-
ation of atherosclerotic plaque.
hs-CRP is an acute-phase protein synthesized
by hepatocytes when the body is invaded by a
microorganism or suffers from tissue damage
and other inflammatory stimuli. Besides, the
CRP level will be increased within several hours
after inflammation and reach the peak value
within 48 h. It was found in clinical research
that hs-CRP was a key factor to mediate the
inflammatory response (IR) of ACI and with its
non-specificity it can be used as a predictive
index for treatment and prognosis. Foreign
scholars found [21] that hs-CRP, as an indepen-
dent risk factor, had a high expression in ACI
patients. The increase of its expression level
was positively correlative with the incidence of
ischemic stroke and its expression level not
only predicted the formation of CVD, but also
reflected the treatment and prognosis of
patients. hs-CRP, as a marker of IR, can reflect
the intensity of IR. The intensification of its
expression level measurement can evaluate
the prognosis of patients and provide guidance
for clinical treatment. NT-pro-BNP is a precur-
sor protein secreted by the left atrium. The
reduction of cardiac function can cause con-
gestion in the left atrium and an increase of
pressure, which will stimulate and promote the
levels of NT-pro-BNP in the blood and thus
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increase the level of NT-pro-BNP in serum [22].
NT-pro-BNP has a low expression in the healthy
human body, but the CSR in ACI patients will
increase the expression level of NT-pro-BNP
and thus aggravate the occurrence and devel-
opment of disease. IL-6 is a cytokine mainly
generated by fibroblast, monocytes/macropha-
gocytes, T lymphocyte and epithelial cells, etc.
It can stimulate and participate in the immune
response and enhance its functions of prolifer-
ation and differentiation [23]. As found in for-
eign research [24], IL-6 could react with IL-1 to
play a synergistic role and promote the T cell
proliferation. In addition, it could also react with
IL-3 to stimulate and synergize multipotential
myeloid stem cells, promote B cell differentia-
tion and take the effect of IR. hs-CRP, NT-pro-
BNP and IL-6 will have a low expression level or
will be in a dynamic balancing state in the
healthy individual, but the CSR in ACI patients
will increase the expression level of them and
thus aggravate the occurrence and develop-
ment of disease. Clinical studies have shown
that the blood-brain barrier plays an important
role in the secondary injury process after acute
cerebral infarction. Damage of the vascular
barrier can increase the inflammatory response
of nerves, leading to brain edema. Studies by
foreign scholars showed that abnormal MMP-9
level was accompanied by blood brain barrier
damage. To a large extent, MMP-9 belongs to a
member of matrix metalloproteinase families,
with a dynamic balance of degradation and
remodeling of the extracellular matrix. At the
same time, MMP-9 can decompose the struc-
tural complexes in the respiratory tract and
lung, directly participate in the reconstruction
of the respiratory tract and lung, regulate the
activity of other proteases and cytokines, pro-
tect the elasticity of neutrophils, and enhance
the activity of collagen cells in collagen colloid,
thus regulating the decomposition of MMP-9
from interleukin-8. MMP-9 is in a state of
dynamic balance in the normal human body,
but in patients with ACI, it will decrease, exacer-
bating the occurrence and development of the
disease. Clinically, the IF level can be reduced
and MMP-9 can be increased if ACI patients are
treated with alteplase through TT, which will
control the progression of disease and achieve
a favorable treatment and prognosis [25]. In
this study, the levels of hs-CRP, NT-pro-BNP and
IL-6 in the AG were lower than those in the UG
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after treatment (P<0.05); the level of MMP-9 in
the AG was higher than that in the UG after
treatment (P<0.05); the revascularization rate
of the AG was higher than that of the UG after
treatment (P<0.05); and the complication rate,
bleeding rate and death rate of the AG were
lower than those of the UG 3 months after
treatment (P<0.05). This implied that alteplase
could reduce the IF level of ACI patients and
achieve a favorable treatment and prognosis.
According to foreign studies [26], the pathogen-
esis of ACl is very complicated and the change
of disease state is rapid, so relevant examina-
tions are performed to evaluate the physical
condition of patients before they are treated
with alteplase. In the course of treatment, the
monitoring of vital signs are important, the anti-
coagulant and antithrombotic therapies are
performed for the intervention in underlying
disease to achieve better treatment.

In conclusion, the application of alteplase to
ACI patients can achieve a better short-term
curative effect, which is conducive to improving
coagulation function, enhancing ADL, reducing
IF level and obtaining favorable treatment and
prognosis, so it is worthy of promotion and
application.

Disclosure of conflict of interest
None.

Address correspondence to: Qiao Liu, Emergency
Department, The Central Hospital of Wuhan, Tongji
Medical College, Huazhong University of Science
and Technology, No. 26, Shengli Street, Jiangan
District, Wuhan 430000, Hubei, China. Tel: +86-
15972175195; E-mail: iiilugiao@163.com

References

[1]  Lin ZJ, Qiu HY, Tong XX, Guo Y, Han MF, Yang
CS, Lin KH, Wu J, Li X and Yang Y. Evaluation of
efficacy and safety of reteplase and alteplase
in the treatment of hyper-acute cerebral infarc-
tion. Biosci Rep 2018; 38.

[2] Akodad M, Lattuca B, Nagot N, Georgescu V,
Buisson M, Cristol JP, Leclercq F, Macia JC,
Gervasoni R and Cung TT. COLIN trial: value of
colchicine in the treatment of patients with
acute myocardial infarction and inflammatory
response. Arch Cardiovasc Dis 2017; 110:
395-402.

[3] Banu S, Jabir NR, Mohan R, Manjunath NC,
Kamal MA, Kumar KR, Zaidi SK, Khan MS and

Int J Clin Exp Med 2020:13(9):6729-6737


mailto:iiiuqiao@163.com

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

Effects of ateplase and uric acid kinase on acute cerebral infarction

Tabrez S. Correlation of Toll-like receptor 4, in-
terleukin-18, transaminases, and uric acid in
patients with chronic periodontitis and healthy
adults. J Periodontol 2015; 86: 431-439.
Algahtani F, Aljohani S, Tarabishy A, Busu T,
Adcock A and Alkhouli M. Incidence and out-
comes of myocardial infarction in patients ad-
mitted with acute ischemic stroke. Stroke
2017; 48: 2931-2938.

LiY, Jiangy, SongY, Li Y and Li S. Simultaneous
determination of dopamine and uric acid in the
presence of ascorbic acid using a gold elec-
trode modified with carboxylated graphene
and silver nanocube functionalized polydopa-
mine nanospheres. Microchimica Acta 2018;
185: 382.

Huang S, Liu X, Li H, Xu W and Jia H. Sex differ-
ence in the association of serum uric acid with
metabolic syndrome and its components: a
cross-sectional study in a Chinese Yi popula-
tion. Postgrad Med 2017; 129: 828-833.

Su Z, Chen Z, Xiang Y, Wang B, Huang Y, Yang
D, Li X, Weng Y, Lin X and Chen G. Low serum
levels of uric acid and albumin in patients with
Guillain-Barre syndrome. Medicine 2017; 96:
e6618.

Du L, Ma Jand Zhang X. Higher serum uric acid
may contribute to cerebral infarction in pa-
tients with type 2 diabetes mellitus: a meta-
analysis. J Mol Neurosci 2017; 61: 25-31.
Song C and Zhao X. Uric acid promotes oxida-
tive stress and enhances vascular endothelial
cell apoptosis in rats with middle cerebral ar-
tery occlusion. Biosci Rep 2018; 38.
Consuegra-Sanchez L, Jaulent-Huertas L, Vi-
cente-Gilabert M, Diaz-Pastor A, Escudero-Gar-
cia G, Alonso-Fernandez N, Gil-Sanchez FJ,
Martinez-Hernandez J, Sanchis-Forés J, Gal-
cera-Tomas J and Melgarejo-Moreno A. Effect
of part-time cardiac catheterization facilities in
patients with acute myocardial infarction. Int J
Cardiol 2017; 236: 85-90.

Dursun I. Acute myocardial infarction in pa-
tients with versus without aortic valve sclerosis
and relation of clinical factors. Am J Cardiol
2018; 121: e12-e13.

Curry LA, Brault MA, Linnander EL, McNatt Z,
Brewster AL, Cherlin E, Flieger SP, Ting HH and
Bradley EH. Influencing organisational culture
to improve hospital performance in care of pa-
tients with acute myocardial infarction: a
mixed-methods intervention study. BMJ Qual
Saf 2018; 27: 207-217.

Curry LA, Brault MA, Cherlin E and Smith M.
Promoting integration of pharmacy expertise in
care of hospitalized patients with acute myo-
cardial infarction. Am J Health Syst Pharm
2018; 75: 962-972.

6736

(14]

(16]

(17]

(19]

[20]

(21]

[22]

(23]

[24]

Soeda T. The mechanism of microvascular ob-
struction in patients with acute ST-segment el-
evation myocardial infarction: new light from
optical coherence tomography. Coron Artery
Dis 2017; 28: 188-189.

Gao QQ, Lu SS, Xu XQ, Wu CJ, Liu XL, Liu S and
Shi HB. Quantitative assessment of hyper-
acute cerebral infarction with intravoxel inco-
herent motion MR imaging: initial experience
in a canine stroke model. J Magn Reson
Imaging 2017; 46: 550-556.

Zhang B, Yang N, Lin SP and Zhang F. Suitable
concentrations of uric acid can reduce cell
death in models of OGD and cerebral isch-
emia-reperfusion injury. Cell Mol Neurobiol
2017; 37: 931-939.

Tasi¢ |, Kosti¢ S, Stojanovic NM, Skaki¢ V,
Cvetkovi¢ J, Djordjevi¢ A, Karadzi¢ M, Djordjevi¢
D, Andonov S and Stoickov V. Significance of
asymptomatic hyperuricemia in patients after
coronary events. Scand J Clin Lab Invest 2018;
78: 312-317.

Larsen TR, Gerke O, Diederichsen AC, Lam-
brechtsen J, Steffensen FH, Sand NP, Saaby L,
Antonsen S and Mickley H. The association be-
tween uric acid levels and different clinical
manifestations of coronary artery disease.
Coron Artery Dis 2018; 29: 194-203.

Li X, Meng X, Spiliopoulou A, Timofeeva M, Wei
WQ, Gifford A, Shen X, He Y, Varley T and
McKeigue P. MR-PheWAS: exploring the causal
effect of SUA level on multiple disease out-
comes by using genetic instruments in UK
Biobank. Ann Rheum Dis 2018; 77: 1039-
1047.

Yuan J, Wu Y, Hao J and Hu W. The comorbidity
of acute ischemic stroke and splenic infarction
resulting from essential thrombocythemia.
Neurol Sci 2018; 39: 1787-1790.

Mao TF, Bajwa A, Muskula P, Coggins TR,
Kennedy K, Magalski A, Skolnick DG and Main
ML. Incidence of left ventricular thrombus in
patients with acute ST-segment elevation myo-
cardial infarction treated with percutaneous
coronary intervention. Am J Cardiol 2018; 121:
27-31.

Clerico A and Passino C. Predictive value of NT-
proBNP in patients with acute myocardial in-
farction. Clin Chem 2017; 63: 1045-1046.
Piao ZH, Jin L, Kim JH, Ahn Y, Kim YJ, Cho MC,
Kim CJ, Kim HS, Liu B and Jeong MH. Benefits
of statin therapy in patients with acute myocar-
dial infarction with serum low-density lipopro-
tein cholesterol <50 mg/dl. Am J Cardiol 2017;
120: 174-180.

Kim JG, Chang K, Choo EH, Lee JM and Seung
KB. Serum gamma-glutamyl transferase is a
predictor of mortality in patients with acute

Int J Clin Exp Med 2020;13(9):6729-6737



Effects of ateplase and uric acid kinase on acute cerebral infarction

myocardial infarction. Medicine (Baltimore) [26] Chandrasekhar J, Baber U, Sartori S, Aquino
2018; 97: €11393. M, Kini AS, Rao S, Weintraub W, Henry TD,

[25] Bossard M, Binbraik Y, Beygui F, Pitt B, Zannad Farhan S and Vogel B. Associations between
F, Montalescot G and Jolly SS. Mineralocorti- complex PCI and prasugrel or clopidogrel use
coid receptor antagonists in patients with in patients with acute coronary syndrome who
acute myocardial infarction-a systematic re- undergo PCl: from the PROMETHEUS study.
view and meta-analysis of randomized trials. Can J Cardiol 2018; 34: 319-329.

Am Heart J 2018; 195: 60-69.

6737 Int J Clin Exp Med 2020:13(9):6729-6737



