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Abstract: Plasma homocysteine (Hcy) and C-reactive protein (CRP) levels are closely related to atherosclerosis. In 
this study, patients with coronary atherosclerotic heart disease were selected to examine changes of plasma Hcy 
and CRP expression levels and to analyze their relationship. Coronary atherosclerotic heart disease patients in 
our hospital were selected as the experimental group and healthy subjects in the same period were treated as the 
control group. The levels of serum Hcy and hs-CRP were tested and compared in coronary heart disease patients 
with different clinical types, vascular lesions, and coronary stenosis. The relationship among serum Hcy, hs-CRP, 
and coronary artery stenosis score was analyzed. The levels of serum Hcy and hs-CRP in SAP, UAP, and AMI patients 
were higher than those in the control group. The levels of serum Hcy and hs-CRP gradually increased among SAP, 
UAP, and AMI patients (P < 0.05). The levels of serum Hcy and hs-CRP gradually upregulated in single vessel disease 
group, double vessels disease group, and multi-vessel disease group (P < 0.05). The levels of serum Hcy and hs-CRP 
gradually elevated in patients with mild, moderate, severe stenosis, and entirely occluded (P < 0.05). Serum Hcy, 
hs-CRP, and coronary artery stenosis score exhibited positive correlation with each other (P < 0.05). Hcy and hs-CRP 
increased in coronary heart disease patients with more numbers of the pathological coronary vessels and severe 
coronary artery stenosis. Serum Hcy, hs-CRP, and coronary artery stenosis score exhibited positive correlation with 
each other.
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Introduction

The incidence of cardiovascular and cerebro-
vascular diseases in China gradually increased 
with society development. It has become a seri-
ous threat to human health, which is mainly 
caused by atherosclerosis. The risk factors 
inducing atherosclerosis include hypertension, 
hyperlipidemia, and diabetes, etc. [1]. Coronary 
atherosclerotic heart disease is a common car-
diovascular disease in the clinic with increased 
incidence, which is mainly caused by coronary 
atherosclerosis. In the diagnosis of coronary 
heart disease, previous studies have consid-
ered that coronary angiography is the gold 
standard. However, coronary angiography is an 
invasive method with high price. In addition, 
some patients are allergic to the contrast 
agent, and there is a certain risk in the opera-
tion process, resulting in the clinical application 

limited. Therefore, finding sensitive, safe, and 
specific inspection methods is important [2].

Atherosclerosis is a chronic inflammatory dis-
ease. Inflammation can induce and promote 
the instability of atherosclerotic plaque, thus 
playing an important role in the development 
process of atherosclerosis [3]. C-reactive pro-
tein (CRP) is a key inflammatory marker that is 
mainly synthesized by the liver. It is an acute 
non-specific marker involved in systemic inflam-
matory response and one of the most risk pre-
dictor of cardiovascular events widely used in 
coronary heart disease examination [4]. Plasma 
homocysteine (Hcy) is closely related to cardio-
vascular and cerebrovascular disease. Its level 
exhibits a certain correlation with the occur-
rence and development of atherosclerosis. 
High level of Hcy produces oxygen free radicals 
due to their own oxidation, resulting in vascular 
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endothelial cell damage. It further injuries the 
protein and induces enzyme-related receptor 
dysfunction, thereby activating protein kinase 
C, promoting c-Fos and c-Myc expression in 
vascular endothelial cells, and participating in 
the development of coronary atherosclerotic 
heart disease [5]. Systemic arteriosclerosis 
and thrombosis appear in patients with high 
Hcy and high cystathionuria, in the early stage, 
leading to vascular damage [6]. In this study, 
patients with coronary atherosclerotic heart 
disease were selected and changes of plasma 
Hcy and CRP levels were detected to analyze 
the relationship, which may provide a theoreti-
cal basis for the more accurate treatment of 
coronary atherosclerotic heart disease.

Materials and methods

General information

A total of 100 patients with coronary athero-
sclerotic heart disease in Second Affiliated 
Hospital of Fujian Medical College (Fujian, 
China) from January 2016 to January 2017 
diagnosed by coronary angiography were 
selected. There were 52 males and 48 females 
with mean age at 51.2±4.7 (35-70) years old. 
The subjects were divided into stable angina 
pectoris group (SAP) (34 cases), unstable angi-
na pectoris group (UAP) (36 cases), and acute 
myocardial infarction group (AMI) (30 cases) 
according to different clinical types. There were 
20 males and 14 females in SAP, 17 males and 
19 females in UAP, and 15 males and 15 
females in AMI. The subjects were further divid-
ed into single-vessel disease group (31 cases), 
double-vessel disease group (37 cases), and 
multi-vessel disease group (32 cases) accord-
ing to the result of coronary arteriography. 
Another 100 healthy volunteers were enrolled 
as the control group, including 64 males and 
36 females with an average age of 52.3±5.1 
(30-70) years. There were no significant differ-
ences in gender, age, and other general data 
between the two groups (P > 0.05). The study 
was approved by the Medical Ethics Committee 
in Second Affiliated Hospital of Fujian Medical 
College (Fujian, China) and all the subjects had 
provided informed consent.

Exclusion criteria: acute myocardial infarction, 
unstable angina, or cerebrovascular disease 
within 3 months; III or IV grade heart failure 
according to the New York Heart Disease 
Association (NYHA) grade; contrast agent aller-

gy; trauma, ulcers, and surgery in recent time; 
received stem cell factor, granulocyte colony-
stimulating factor, and statins; other heart dis-
ease; chronic infectious disease; chronic heart 
failure; malignancy; autoimmune disease; dia-
betes; kidney disease; and liver dysfunction.

Experimental methods

Plasma homocysteine (Hcy) level detection: 
Peripheral venous blood was collected in the 
EDTA-Na2 anticoagulant tube. After centrifuga-
tion for 15 minutes, the upper plasma was col-
lected and analyzed on automatic biochemical 
analyzer (Beckman, model AU480, USA) to 
detect plasma Hcyr. Hyperhomocysteinemia 
(HHcy) graduation: mild, 16-30 μmol/L; moder-
ate, 30-100 μmol/L; severe, > 100 μmol/L.

Plasma high-sensitivity C-reactive protein (hs-
CRP) level detection: Peripheral venous blood 
was collected in the tube containing sodium 
citrate. After centrifugation for 15 minutes, the 
upper plasma was collected and analyzed on 
Au640 automatic biochemical analyzer (Oly- 
mpus, Japan) to detect hs-CRP by immuno-tur-
bidimetric method. The kit was purchased from 
Beckman (USA).

Coronary angiography: Routine coronary angi-
ography was applied to test the coronary steno-
sis. Coronary atherosclerotic heart disease was 
diagnosed by coronary artery diameter ≥ 50% 
stenosis. The cases were divided into single 
vessel lesion, double-vessel lesion, and multi-
vessel lesion according to the number of dam-
aged coronary artery vessels. Left main branch, 
anterior descending branch, left circumflex 
artery and branch, and right coronary artery 
and branch were counted as one lesion, respec-
tively. Coronary artery stenosis 50%-75% was 
treated as mild, 76%-90% was treated as mod-
erate, 91%-99% was treated as severe, and 
100% was treated as complete occlusion.

Coronary stenosis score: The degree of coro-
nary artery stenosis was scored according to 
Gensini. Gensini score standard: 0 point, no 
stenosis; 1 point, stenosis ≤ 25%, 2 points, ste-
nosis at 26%-49%; 4 points, stenosis at 50%-
74%; 8 points, stenosis at 75%-89%; 16 points, 
stenosis at 90%-99%; 32 points at 100% [7].

Data analysis

All data analyses were performed on SPSS 17.0 
statistical software. The enumeration data 



Homocysteine and CRP in CHD

5752	 Int J Clin Exp Med 2019;12(5):5750-5755

Table 2. Serum Hcy and hs-CRP levels in coronary heart 
disease patients with different numbers of vascular lesions
Group Cases Hcy (μmol/l) hs-CRP (mg/l)
Experimental group 100
Single vessel disease 31 14.84±2.56* 17.25±3.78*

Double vessels disease 37 20.37±4.13*,# 26.24±5.73*,#

Multi-vessel disease 32 26.97±5.32*,#,& 33.97±5.38*,#,&

Control group 100 6.01±1.12 1.68±0.67
*P < 0.05, compared with control; #P < 0.05, compared with single vessel 
disease group; &P < 0.05, compared with double vessels disease group.

Table 3. Serum Hcy and hs-CRP Levels in coronary heart 
disease patients with different coronary stenosis.
Group Cases Hcy (μmol/l) hs-CRP (mg/l)
Experimental group 100
Mild stenosis 21 12.69±1.87* 16.87±2.03*

Moderate stenosis 29 21.07±3.64*,# 26.13±4.76*,#

Severe stenosis 32 27.78±5.04*,#,& 31.82±5.77*,#,&

Occlusion 18 31.02±5.87*,#,&,@ 33.08±6.01*,#,&,@

Control group 100 6.12±1.03 1.71±0.59
*P < 0.05, compared with control; #P < 0.05, compared with mild stenosis 
group; &P < 0.05, compared with moderate stenosis group; @P < 0.05, 
compared with severe stenosis group.

Table 1. Serum Hcy and hs-CRP levels in patients with dif-
ferent clinical types of coronary heart disease
Group Cases Hcy (μmol/l) hs-CRP (mg/l)
Experimental group 100
    SAP 34 11.33±1.27* 12.45±1.62*

    UAP 36 15.89±3.26*,# 19.43±4.27*,#

    AMI 30 27.32±5.43*,#,& 34.23±5.64*,#,&

Control group 100 5.82±0.67 1.71±0.68
*P < 0.05, compared with control; #P < 0.05, compared with SAP group; 
&P < 0.05, compared with UAP group.

were compared by χ2 test, the measurement 
data were tested by variance analysis, and the 
correlation was performed using Pearson cor-
relation test. P < 0.05 was considered as statis-
tical significance.

Results

Serum Hcy and hs-CRP levels in patients 
with different clinical types of coronary heart 
disease

The levels of serum Hcy and hs-CRP in the 
experimental group were significantly higher 
than those in the control group (P < 0.05). The 
levels of serum Hcy and hs-CRP gradually 

increased among SAP, UAP, and AMI 
patients (P < 0.05) (Table 1).

Serum Hcy and hs-CRP levels in 
coronary heart disease patients with 
different numbers of vascular lesions

The levels of serum Hcy and hs-CRP 
in the patients with different number 
of vascular lesions were higher than 
those in the control group (P < 0.05). 
The levels of serum Hcy and hs-CRP 
gradually upregulated in single vessel 
disease group, double vessels dis-
ease group, and multivessel disease 
group (P < 0.05) (Table 2).

Serum Hcy and hs-CRP Levels in 
coronary heart disease patients with 
different coronary stenosis

Serum Hcy and hs-CRP in patients 
with different coronary stenosis were 
higher than those in the control group 
(P < 0.05). The levels of serum Hcy 
and hs-CRP gradually elevated in 
patients with mild, moderate, severe 
stenosis, and entirely occlusion (P < 
0.05) (Table 3).

The relationship among serum levels 
of Hcy, hs-CRP, and coronary artery 
stenosis in patients with coronary 
heart disease

Serum Hcy and hs-CRP levels were 
positively correlated with coronary 
artery stenosis (r = 0.739, P < 0.05; r 
= 0.701, P < 0.05) (Figures 1 and 2).

The relationship between serum Hcy and hs-
CRP in patients with coronary heart disease

Serum Hcy exhibited a positive correlation with 
hs-CRP (r = 0.729, P < 0.05) (Figure 3).

Discussion

In recent years, the incidence of coronary heart 
disease gradually increased in China. Coronary 
atherosclerosis is the pathologic basis of coro-
nary heart disease and a key factor for its 
development, leading to complete or incom-
plete occlusion of the coronary artery. Hcy level 
is closely related to cardiovascular disease and 
an independent risk factor for cardiovascular 
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Figure 3. Relationship between serum Hcy level and 
hs-CRP level in patients with coronary heart disease.

Figure 1. Relationship between serum Hcy level and 
coronary artery stenosis in patients with coronary 
heart disease.

Figure 2. Relationship between serum hs-CRP level 
and coronary artery stenosis in patients with coro-
nary heart disease. 

disease. High levels of Hcy stimulate the vessel 
wall to damage the arteries, leading to inflam-
mation and arterial plaque formation [8]. hs-
CRP is an acute phase protein involved in the 
inflammatory response. hs-CRP elevates in a 
short time during inflammation or injury, thus is 
a sensitive inflammatory marker [9]. This study 
detected expression of serum Hcy and hs-CRP 
in patients with coronary heart disease to ana-
lyze the relationship between them.

The levels of serum Hcy and hs-CRP in the 
patients with coronary heart disease were sig-
nificantly higher than those in the control group. 
They gradually increased among SAP, UAP, and 
AMI patients, and reached a peak in AMI group. 
It has been suggested that hs-CRP and Hcy are 
key factors in the development of coronary 
heart disease [10]. Elevated Hcy level is a risk 

factor for the development of coronary athero-
sclerosis [11]. hs-CRP is an inflammatory mark-
er involved in the formation and progression of 
atherosclerotic plaques [12].

The levels of serum Hcy and hs-CRP in patients 
with different numbers of coronary artery dis-
ease were higher than those in control group. 
The levels of serum Hcy and hs-CRP gradually 
upregulated in single vessel disease group, 
double vessels disease group, and multi-vessel 
disease group. It indicated that high levels of 
serum Hcy and hs-CRP existed in patients with 
multiple coronary lesions of coronary artery dis-
ease. It was found that Hcy and hs-CRP 
increased in coronary heart disease patients 
with varying degrees of coronary artery lesion 
[13]. 

Moreover, the levels of serum Hcy and hs-CRP 
in the patients with different coronary stenosis 
were higher than those in the control group. 
The levels of serum Hcy and hs-CRP gradually 
elevated in patients with mild, moderate, 
severe stenosis, and entirely occlusion, reveal-
ing that high levels of Hcy and hs-CRP appeared 
in coronary heart disease patients with coro-
nary stenosis, especially in patients with entire-
ly occlusion. Hcy is a metabolite of methionine, 
which is present in oxidized form in the blood-
stream to promote lipid deposition in the arte-
rial wall and atherosclerotic plaque formation. Su- 
stained vascular contraction may cause hypox-
ia [14, 15]. hs-CRP mainly acts on the vascular 
wall to activate the complement system, down-
regulate the synthesis and release of NO, stim-
ulate the release of endothelin-1 and interleu-
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kin-6, promote the occurrence of inflammatory 
response, and facilitate macrophages to devour 
low-density lipoproteins, leading to vascular 
injury and coronary heart disease [16, 17].

There was a positive correlation between 
serum Hcy and hs-CRP levels and coronary 
artery stenosis. Furthermore, serum Hcy was 
positively correlated with hs-CRP level. The risk 
increased 25% when the serum Hcy level ele-
vated 5 μmol/l in CHD patients [18]. There was 
a significant difference in serum hs-CRP in 
patients with different types of coronary heart 
disease and a positive correlation with the 
severity of coronary artery disease [19, 20]. 
Serum Hcy level is positively correlated with 
coronary artery disease [21]. However, how to 
use more effective means to further assess the 
incidence of coronary heart disease still needs 
more in-depth study. In addition, accurate and 
timely intervention is of great significance to 
improve the treatment effect of coronary heart 
disease. 

Conclusion

Hcy and hs-CRP increased in coronary heart 
disease patients with more numbers of the 
pathological coronary vessels and severe coro-
nary artery stenosis. Serum Hcy, hs-CRP, and 
coronary artery stenosis score exhibited posi-
tive correlation with each other. The level of 
serum Hcy and hs-CRP can be used as effec-
tive indexes for the prediction and evaluation of 
coronary heart disease. Combined detection is 
of great significance to predict the occurrence 
and development of coronary heart disease.
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