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ABSTRACT
Objective: To investigate the changes of serum Hcy, CysC, hs-CRP, ET-1, and FIB levels in patients with primary cerebral infarction (CI) and their relationship with the occurrence and development of the disease.
Methods: 78 cases with primary CI admitted to Department of Neurology in our hospital from June 2015 to October 2016 were
selected as the observation group, and 80 healthy subjects of physical examination in the outpatient department of our hospital were
selected as the control group in the same period. According to the results of cephalic CT, 78 patients with primary cerebral infarction
were divided into three groups: there were 23 cases of small area cerebral infarction in group A, 28 cases of medium area cerebral
infarction in group B, and 27 cases of large area cerebral infarction in group C. The concentrations of serum Hcy, CysC, hs-CRP, ET-1,
and FIB in patients of group A, B and C were compared. At the same time, 78 patients with primary cerebral infarction were divided
into three groups: mild neurological deficit (n=24), moderate neurological deficit (n=26) and severe neurological deficit (n = 28). The
concentrations of serum Hcy, CysC, hs-CRP, ET-1, and FIB in the three groups were compared.
Results: Compared with the control group, the levels of serum Hcy, CysC, hsCRP, ET1, and FIB were significantly increased
(P<0.05). There were significant differences in serum Hcy, CysC, hs-CRP, ET-1, and FIB concentrations after pairwise comparison of
three groups of patients in group A, B and C (P<0.01), and the increase of the concentrations of plasma Hcy, CysC, hs-CRP, ET-1, and
FIB in group C were more obvious (P<0.01). There was an increasing relationship of the concentrations of serum Hcy, CysC, hs-CRP,
ET-1, and FIB among the three groups of mild, moderate and severe neurological deficit, and there was a significant difference among
the three groups (P<0.01).
Conclusion: The levels of serum Hcy, CysC, hs-CRP, ET-1, and FIB in patients with primary cerebral infarction are closely related
to the condition and prognosis of cerebral infarction and play an important role in the occurrence and development of cerebral infarction.
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endothelin-1 (ET-1), fibrinogen (FIB).
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Introduction
Cerebral stroke is the most common vascular
lesion in the clinic. The incidence of cerebral stroke
is 185/100000 in rural areas of China, and ischemic cerebral stroke accounts for 70 % of all cerebral
stroke(1). Atherosclerosis is one of the main factors
leading to the onset of cerebral infarction. The morbidity, disability rate, recurrence rate and death rate
of cerebral infarction are high, which brings a heavy
burden to patients and their families, so people are
paying more and more attention to the prevention

and treatment of cerebral infarction. The key to the
treatment of this disease lies in early diagnosis and
early treatment. Clinical studies have shown that
serum homocysteine (Hcy), cystine (CysC), hypersensitive C-reactive protein (hs-CRP), endothelin-1
(ET-1) and fibrinogen (FIB) in patients with cerebral infarction are significantly higher than those in
normal subjects(2). The serum concentration of these
indicators plays an important role in the occurrence
and process of cerebral infarction, but its relationship with the recurrence of cerebral infarction is not
completely clear.
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The purpose of this study was to investigate the
changes of serum Hcy, CysC, hs-CRP, ET-1 and FIB
levels in patients with primary cerebral infarction
and to analyze their relationship with the occurrence
and development of cerebral infarction. This study
provides reference values for early diagnosis and
treatment of cerebral infarction and observation of
prognosis.
Clinical data and methods
General information
78 cases with primary CI admitted to Department of Neurology in our hospital from June 2015
to October 2016 were selected as the observation
group. There were 53 males and 25 females in the
observation group, aged 48 to 82 years old, with
an average age of 61.8 years old. According to the
results of cephalic CT, 78 patients with primary
cerebral infarction were divided into three groups:
there were 23 cases of small area cerebral infarction in group A, 28 cases of medium area cerebral
infarction in group B, and 27 cases of large area
cerebral infarction in group C. As shown in table
1, there was no significant difference in the basic
data of the three groups of patients with cerebral
infarction (P>0.05).
At the same time, the neurological deficit degree of 78 patients with primary cerebral infarction
was evaluated according to the National Institutes
of Health Stroke scale (NIHSS) (3) (mild: <4 points,
moderate: 4 to 15 points, severe: ≥15 points).
Among them, there were 24 cases of mild neurological deficit, 26 cases of moderate neurological
deficit and 28 cases of severe neurological deficit.
All the cases were in accordance with the diagnosis
criteria with the combination of traditional Chinese
and western medicine of cerebral infarction(4), and
all the cases were diagnosed as the primary cerebral
infarction by head CT or MRI.
Exclusion criteria:
• Previous history of cerebral infarction;
• Severe heart, liver, kidney, lung and other
most important organ dysfunction;
• Endocrine, immune and blood system diseases;
• Malignant tumor;
• Patients with recent serious infections;
• Patients with recent use of diuretics, folic
acid, vitamin B6, vitamin B1 and other drugs.
80 healthy subjects of physical examination
in the outpatient department of our hospital were
selected as the control group in the same period.
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There were 51 males and 29 females in the control
group, aged 49 to 79 years old, with an average age
of 60.3 years old. Statistical treatment indicated
that there was no significant difference in sex and
age between the two groups (P>0.05), suggesting
comparability.
Groups

Cases

Male
[n/(%)]

Female
[n/(%)]

History of
diabetes
mellitus
[n/(%)]

hyperlipemia
[n/(%)]

Smoking
history
[n/(%)]

Age
(x̅ ±s)

A

23

16(69.56)

8(34.78)

13(56.52)

16(69.56)

8(34.78)

59.89±1.63

B

28

19(67.85)

9(32.14)

15(53.57)

18(64.28)

9(32.14)

61.33±2.03

C

27

18(66.67)

9(33.33)

15(55.56)

19(70.37)

11(40.74)

62.14±2.12

χ2/F

0.15

0.64

0.83

0.53

0.03

P value

0.93

0.78

0.65

0.81

0.98

Table. 1: Clinical data and comparison of A, B, and C
groups of patients with cerebral infarction.

Methods
Fasting peripheral venous blood was collected
in all patients on the morning after admission. The
concentrations of serum Hcy, CysC, ET-1, and FIB
were determined by ELISA method, and the content
of hs-CRP was measured by immunoturbidimetry.
All reagents are provided by Beijing Jiuqiang
companies, all operations are tested by the same
inspector, and all tests are performed strictly in
accordance with the instructions.
Statistical treatment
All the statistical data were analyzed by the
SPSS18.0 system. The counting data were compared
by the χ² test; the measured data were compared by
t test and expressed as mean ± standard deviation
(x̅±s). P<0.05 indicated the difference was statistically significant.
Results
Comparison of plasma Hcy, CysC, hs-CRP, ET1, and FIB concentrations between the two groups
Compared with the control group, the plasma
Hcy, CysC, hs-CRP, and ET-1 concentration in
the observation group was significantly increased
compared to that in the control group (P<0.05), the
concentration of FIB enhanced relatively obvious,
and the difference was statistically significant.
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Hcy
(μmol/L)

CysC
(mg/L)

hs-CRP
(mg/L)

ET-1
(pg/ml)

FIB
(mg/L)

Groups

Cases

Observation

78

30.23±9.14 1.89±0.35 21.03±0.48 71.36±6.36 3.73±0.46

Control

80

13.88±4.39 0.79±0.13

t

14.38

0.00

P

26.31

0.00

6.54±0.47 34.32±4.25 3.03±0.34

191.72

0.00

43.14

0.00

2.01

0.04

Table. 2: Comparison of plasma Hcy, CysC, hs-CRP, ET1, and FIB concentrations between the two groups (x̅±s).

Comparison of plasma Hcy, CysC, hs-CRP,
ET-1, and FIB concentrations in group A, B, and
C with cerebral infarction
There were significant differences in serum
Hcy, CysC, hs-CRP, ET-1, and FIB concentrations
after pairwise comparison of three groups of patients in group A, B and C (P<0.01), and the increase in concentrations plasma Hcy, CysC, hsCRP, ET-1, and FIB in group C were more obvious
(P<0.01), and the difference was statistically significant in all cases.
Groups

Cases

Hcy
(μmol/L)

CysC
(mg/L)

hs-CRP
(mg/L)

ET-1
(pg/ml)

FIB
(mg/L)

A

23

16.53±5.45

1.16±0.38

13.57±6.08

58.35±5.48

3.45±0.33

B

28

29.36±7.63* 1.54±0.36*

18.34±8.99*

60.83±6.36* 3.72±0.40*

C

27

32.36±8.92*# 2.16±0.47*# 25.68±11.39*# 80.34±6.35*# 3.93±0.42*#

Table. 3: Comparison of plasma Hcy, CysC, hs-CRP, ET1, and FIB concentrations in group A, B, and C with cerebral infarction (x̅±s).
Note: Compared with group A, *P<0.01; compared with
group B, #P<0.01.

Comparison of plasma Hcy, CysC, hs-CRP,
ET-1 and FIB levels in patients with different neurological deficit
There were significant differences in plasma
Hcy, CysC, hs-CRP, ET-1, and FIB levels after
pairwise comparison of three groups of patients
with a mild, moderate and severe neurological
deficit (P<0.01). Moreover, the increase of levels
of plasma Hcy, CysC, hs-CRP, ET-1, and FIB in
patients with severe neurological deficit were more
obvious (P<0.01).
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Groups

Cases

Hcy
(μmol/L)

CysC
(mg/L)

hs-CRP
(mg/L)

ET-1
(pg/ml)

FIB
(mg/L)

Mild
neurological
deficit

24

20.32±
3.93

1.13±
0.36

13.62±
6.31

56.28±
4.39

3.38±
0.32

Moderate
neurological
deficit

26

28.93±
3.43*

1.46±
0.38*

16.32±
7.44*

60.14±
6.48*

3.46±
0.42*

Severe
neurological
deficit

28

33.24±
4.15*#

1.98±
0.4*#

24.57±
10.388*#

79.32±
6.05*#

3.84±
0.46*#

Table. 4: Comparison of plasma Hcy, CysC, hs-CRP, ET1, and FIB levels in patients with different neurological
deficit (x̅±s).
Note: Compared with mild neurological deficit group,
*
P<0.01; Compared with moderate neurological deficit
group, #P<0.01.

Discussion
Cerebral infarction is a disease caused by
a thrombus blocking an artery blood vessel.
According to the size and severity of infarction,
clinical manifestations show different degrees of
limb numbness, limb dysfunction, limb weakness,
language disorder, visual rotation, dizziness,
vomiting, etc. With the continuous improvement
of the standand of living in recent years, people’s
food has and diet have changed. In addition, poor
eating habits lead to more and more people with
hypertension, diabetes, and hyperlipidemia, which
are important factors causing cerebral infarction.
In fact, the occurrence and development of cerebral
infarction are based on arteriosclerosis, and
arteriosclerosis is closely related to inflammatory
factors, vascular stenosis, vascular endothelial
injury and ischemic hypoperfusion injury. An
inflammatory reaction can cause vascular endothelial
injury, mediate lipid deposition on the arterial wall,
and induce atherosclerotic plaque rupture and
thrombosis(5), which plays an important role in the
ischemic injury of brain tissue. Some clinical studies
have shown that the occurrence and development of
cerebral infarction are closely related to laboratory
biochemical indexes, which are objective and
convenient to detect and can dynamically reflect
the severity and development of cerebral infarction.
Therefore, laboratory biochemical indexes can
provide an objective basis for judging the condition
and prognosis of patients.
Hcy is an important intermediate product in
amino acid metabolism. It has been proved that high
Hcy has direct cytotoxicity to vascular endothelial
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cells, direct injury to blood vessels and nerves, and
leads to arteriosclerosis, which is an independent
risk factor for cardiovascular and cerebrovascular
diseases(6-7). The main effects of oxidation are as
follows: leading to the dysfunction of vascular
endothelial cells and damage of vascular endothelial
cells, thus promoting the proliferation of vascular
smooth muscle cells; causing abnormal coagulation
and fibrinolysis; interfering with lipid metabolism;
and promoting an inflammatory response. The
oxidation form of Hcy is highly reactive, which
can promote cell uptake and condensation of LDL,
resulting in cholesterol deposition and aggravated
vascular calcification. A large number of studies
have shown that the higher the concentration of Hcy,
the higher the severity and risk of cerebral infarction,
and the greater the effect on neural function. In
this experimental study, the level of Hcy in the
observation group was significantly higher than
that in the control group (P<0.01), and there was an
increasing relationship among the levels of Hcy in
groups A, B and C patients with cerebral infarction
(P<0.01). Moreover, the level of Hcy in the three
groups with mild, moderate and severe neurological
deficit was also increased (P<0.01), which was
consistent with the above point of view.
CysC has the function of regulating the activity
of cysteine protease, promoting the metabolism of
peptide and protein, hydrolyzing prohormone protein,
and making hydrolysates act on target tissues to play
a biological role. Some scholars have proved that
CysC is involved in the pathophysiological process
of cardiovascular diseases such as atherosclerosis(8).
It may be involved in vascular injury and
inflammatory reaction and promote the formation
of arteriosclerosis. The level of serum CysC
increased in different degrees in the early stage of
cerebral infarction, and the more serious the clinical
symptoms of patients with cerebral infarction,
the more significant the increase of CysC level(9).
Combined with the results of this study, the level
of CysC in the observation group was significantly
higher than that in the control group (P<0.01), and
there was an increasing relationship among the
levels of CysC in group A, B, C and the three groups
of mild, moderate and severe neurological deficit
(P<0.01), which also proved the hypothesis.
Hs-CRP, as a marker of an acute inflammatory
reaction, is very low in the blood of healthy people,
and the concentration hs-CRP is rapidly increased
when the body is stimulated by related inflammatory
factors. Atherosclerosis is a chronic inflammatory
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lesion of blood vessels. Some studies have shown
that hs-CRP is closely related to the occurrence and
development of arteriosclerosis(10). Hs-CRP is a
reactive protein produced by hepatocytes stimulated
by cytokines secreted by activated giant cells. It can
induce the production of MCP-1 and decrease the
expression level of nitric oxide synthase at the same
time, causing the dysfunction of vascular endothelial
cells, the increase of plasma thrombin activating
factor and the expression and activity of inhibitory
factor, promote the imbalance of kinetic energy of
coagulation and fibrinolysis system and accelerate
thrombosis. The results of this study indicated that
the level of hs-CRP in the observation group was
significantly higher than that in the control group
(P<0.01), and the levels of hs-CRP in group A, B
and C were all increased (P<0.01). Moreover, with
the aggravation of neurological deficit, the level of
hs-CRP increased significantly (P<0.01), suggesting
that the level of serum hs-CRP is positively correlated
with the degree of cerebral infarction and the degree
of neurological deficit.
The important pathophysiological changes of
atherosclerosis are lipid deposition, inflammatory
reaction and vascular endothelial injury. Vascular
endothelial injury runs through the whole process
of disease occurrence and development and plays
a key role in arteriosclerosis and thrombosis. ET-1
is involved in the pathophysiological process of
vascular endothelial injury. Some studies have
shown that the concentration of serum ET-1 increases
sharply in the case of vascular endothelial injury, so
the level of ET-1 can reflect the condition of vascular
endothelial injury, thus reflecting the occurrence and
development of cerebral infarction(11-12). The level
of ET-1 in the observation group was significantly
higher than that in the control group (P<0.01), and
the concentration of ET-1 in groups B and C was
significantly higher than that in group A. In addition,
there was an increasing relationship of ET-1 levels
among mild, medium and severe neurological deficit
(P<0.01), which was consistent with the results of
Liu Feng et al.(13).
FIB is closely related to atherosclerosis and
cerebral infarction. The clinical epidemiological
study found that the increase of FBI is an
important risk factor leading to cardiovascular and
cerebrovascular thrombotic diseases, which can
change vascular endothelial permeability, increase
LDL aggregation, stimulate smooth muscle cell
proliferation, and migrate to the intima(14-15). Highlevel FIB can seriously affect the coagulation and
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fibrinolysis system, and the degradation product
can directly damage the blood vessel wall. The
results of this study showed that the FIB level in
the observation group was significantly higher than
that in the control group (P<0.05), and the FIB
concentration was also increased with the increase
of the area of cerebral infarction and the increase of
the neurological deficit. Therefore, the FIB level can
be used as one of the reliable indexes to evaluate the
prognosis of cerebral infarction.
In conclusion, the levels of serum Hcy, CysC,
hs-CRP, ET-1 and FIB in patients with primary
cerebral infarction are closely related to the condition
and prognosis of cerebral infarction and play an
important role in the occurrence and development
of cerebral infarction. With the increase of serum
Hcy, CysC, hs-CRP, ET-1 and FIB levels, the
cerebral infarction was more serious. Therefore, in
the process of diagnosis and treatment of patients
with primary cerebral infarction and prognosis, it
is necessary to make good use of these laboratory
biochemical indexes to provide a reliable basis for
early diagnosis and treatment of cerebral infarction
and prognosis.
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