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Abstract

Objective: The incidence of coronary heart disease is rapidly rising in China. The relationship of serum
homocysteine (Hcy) and blood lipid levels with Coronary Heart Disease (CHD) is still controversy. This
study analysed the relationship of serum Hcy and blood lipid level in different types of CHD.
Patients and methods: A total of 100 cases of CHD patients in different types and healthy volunteers
were selected. Serum Hcy, Triglyceride (TG), High Density Lipoprotein (HDL), and Low Density
Lipoprotein (LDL) were measured. The levels of serum Hcy and blood lipid levels were compared in
CHD patients with different clinical types, vascular lesions, and coronary stenosis by chi-square test.
The sensitivity and specificity of serum Hcy and blood lipid levels in CHD were evaluated. The
relationship between serum Hcy and blood lipid levels were analysed by linear regression analysis.
Results: Hcy, TP, TG, and LDL were significantly higher, while HDL level was obviously lower in
experimental group compared with control (P<0.05). The levels of serum Hcy, TP, TG, and LDL
gradually increased, whereas HDL level gradually declined among SAP, UAP, and AMI patients, in
single vessel disease group, double vessels disease group, and multivessel disease group, and in patients
with mild, moderate, severe stenosis, and entirely occlusion (P<0.05). Serum HDL exhibited high
sensitivity, while serum Hcy presented high specificity.
Conclusion: Hcy and blood lipid levels increased in CHD. Hcy and blood lipid level exhibited no
correlation with each other. Their combination detection is of diagnostic value to CHD.
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Introduction
Coronary Atherosclerotic Heart Disease (CHD) is a type of
myocardial dysfunction disease mostly due to coronary artery
stenosis, resulting in coronary insufficiency [1]. In recent
years, the incidence of CHD increased year by year with living
standard improving. According to the report published by
World Health Organization in 2011, the death due to CHD in
China had ranked second around the world with younger trend
[2]. It was found that in addition to age, gender, genetic factors,
smoking, hypertension, hyperlipidemia, and diabetes,
coagulation fibrillation imbalance, inflammation, and
infectious diseases were also important factors on the
development of CHD. Therefore, in-depth study in the relevant
areas of CHD should be focused. Timely and accurate
diagnosis of CHD has an important clinical value [3], which is
the basic method to reduce the injury of CHD.

The formation of Atherosclerosis (AS) is affected by many
factors. Homocysteine (Hcy) is a methionine metabolite
belonging to sulfur-containing amino acids. It was suggested

that Hcy level may be related to AS [4]. Recently, it was
reported that total Hcy elevation is an independent risk factor
for AS and a new risk factor for CHD. Hcy causes lipid
accumulation and other aspects in damaging the vascular wall
and affecting coagulation factors [5]. Meanwhile, numerous
clinical trials confirmed that blood lipid levels, including TP,
HDL, and LDL, played crucial roles in the occurrence and
development of AS played an important role [6]. In this study,
we selected CHD patients admitted to our hospital and tested
the expressions of Hcy and lipid indicators to analyse the
relationship of serum Hcy and blood lipid level in different
types of CHD.

Materials and Methods

General information
A total of 100 CHD patients in Affiliated Hospital of Jining
Medical University from January 2016 to January 2017
diagnosed by coronary angiography were selected. There were
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56 males and 44 females with mean age at 48.9 ± 3.4 (35-70 y
old). The subjects were divided into Stable Angina Pectoris
group (SAP) (35 cases), Unstable Angina Pectoris group
(UAP) (35 cases), and Acute Myocardial Infarction group
(AMI) (30 cases) according to different clinical types. The
subjects were further divided into single-vessel disease group
(31 cases), double-vessel disease group (37 cases), and multi-
vessel disease group (32 cases) according to the result of
coronary arteriography. Another 100 healthy volunteers were
enrolled as control group, including 64 males and 36 females
with an average age of 50.1 ± 1.6 (40-70 y). There were no
significant differences in gender, age, and other general data
between the two groups (P>0.05). The study was approved by
the medical ethics committee in our hospital 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; other heart disease; acute or chronic infectious
disease; malignancy; autoimmune disease; diabetes; kidney
disease; lactation and pregnancy patients; and liver dysfunction
[7].

Experimental methods
Coronary angiography: Routine coronary angiography was
applied to test the coronary stenosis. Coronary atherosclerotic
heart disease was diagnosed by coronary artery diameter ≥
50% stenosis, including left main branch, anterior descending
branch, left circumflex artery and branch, and right coronary
artery and branch. The position and degree stenosis, and the
number of damaged coronary artery vessels were recorded.

Serum Hcy level detection: The peripheral venous blood was
collected in the EDTA-Na2 anticoagulant tube. After
centrifuged at 4000 rpm/min for 15 min, the upper serum was
collected for measuring serum Hcy level by an ELISA kit
(Ningbo Ruiyuan Biotechnology Co., Ltd, Ningbo, China)
according to manufacturer’s instructions on an automatic
biochemical analyzer (Beckman, model AU480, USA). The
sensitivity was 1 μmol/L with accuracy relative deviation of ≤
± 15%. Hyperhomocysteinemia (HHcy) graduation: mild,
16-30 μmol/L; moderate, 30-100 μmol/L; severe, >100
μmol/L.

Blood lipid level detection
The peripheral venous blood was collected in the EDTA-Na2
anticoagulant tube. After centrifuged at 4000 rpm/min for 15
min, the upper serum was collected and analysed on
biochemical analyzer according to the manual (HI7100, Japan),
including TP, TG, HDL, and LDL. The intra-precision CV was
≤ 5%, inter relative deviation was ≤ 7% and relative deviation
of accuracy was ≤ ± 15%.

Data analysis
All data analyses were performed on SPSS 17.0 statistical
software. The enumeration data were compared by χ2 test, the
measurement data were tested by variance analysis, and the
correlation was performed using Pearson correlation test.
P<0.05 was considered as statistical significance.

Results

Serum Hcy and blood lipid levels in patients with
different clinical types of CHD
It was found that Hcy, TP, TG, and LDL were significantly
higher, while HDL level was obviously lower in experimental
group compared with control (P<0.05). The levels of serum
Hcy, TP, TG, and LDL gradually increased, whereas HDL
level gradually declined among SAP, UAP, and AMI patients
(P<0.05) (Figure 1).

Figure 1. Serum Hcy and blood lipid levels in patients with different
clinical types of CHD. *P<0.05, compared with control; #P<0.05,
compared with SAP group; &P<0.05, compared with UAP group.

Figure 2. Serum Hcy and blood lipid levels in CHD patients with
different numbers of vascular lesions. *P<0.05, compared with
control; #P<0.05, compared with single vessel group; &P<0.05,
compared with double vessels group.

Serum Hcy and blood lipid levels in CHD patients
with different numbers of vascular lesions
It was showed that the levels of Hcy, TP, TG, HDL, and LDL
were markedly higher in the patients with different number of
vascular lesions than those in the control group (P<0.05). The
levels of Hcy, TP, TG, and LDL gradually upregulated, while
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HDL level gradually decreased in single vessel disease group,
double vessels disease group, and multivessel disease group
(P<0.05) (Figure 2).

Table 1. Serum Hcy and blood lipid levels in CHD patients with different coronary stenosis.

Group Cases Hcy (μmol/l) TP (mmol/l) TG (mmol/l) HDL (mmol/l) LDL (mmol/l)

Experimental group 100      

Mild stenosis 21 6.33 ± 0.84* 2.85 ± 1.02* 2.93 ± 1.01* 1.22 ± 0.76* 2.89 ± 1.13*

Moderate stenosis 29 10.45 ± 1.16*# 8.78 ± 1.67*# 9.56 ± 1.17*# 0.83 ± 0.43*# 8.37 ± 1.31*#

Severe stenosis 32 14.79 ± 3.22*#& 11.25 ± 3.48*#& 12.45 ± 3.02*#& 0.37 ± 0.04*#& 13.46 ± 3.02*#&

Occlusion 18 17.03 ± 5.01*#&@ 15.24 ± 3.88*#&@ 17.03 ± 4.89*#&@ 0.12 ± 0.01*#&@ 17.62 ± 4.02*#&@

Control 100 1.92 ± 0.17 1.29 ± 0.34 1.45 ± 0.21 1.98 ± 1.33 1.73 ± 0.11

*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.

Serum Hcy and blood lipid levels in CHD patients
with different coronary stenosis
It was demonstrated that serum Hcy and blood lipid levels in
patients with different coronary stenosis were higher than those
in the control group (P<0.05). The levels of serum Hcy, TP,
TG, and LDL gradually elevated, while HDL level gradually
reduced in patients with mild, moderate, severe stenosis, and
entirely occlusion (P<0.05) (Table 1).

Sensitivity and specificity of serum Hcy and blood
lipid levels comparison in CHD patients
It was exhibited that the sensitivity of HDL in CHD patients
was obviously higher than that of serum Hcy, TP, TG, and
LDL. On the other side, the specificity of serum Hcy was
markedly higher than that of TP, TG, HDL, and LDL. TP, TG,
and LDL showed relative low sensitivity and specificity (Table
2).

The correlation relationship between serum Hcy and
blood lipid levels in CHD patients
Serum Hcy demonstrated no statistical correlation with blood
lipid level (P>0.05) (Table 3).

Table 2. Sensitivity and specificity of serum Hcy and blood lipid levels
comparison in CHD patients.

Item Sensitivity (%) Specificity (%)

Hcy 73.5 91.5

TP 67.5 59.1

TG 34.5 86.3

HDL 91.4 69.2

LDL 31.1 81.3

Table 3. The correlation relationship between serum Hcy and blood
lipid levels in CHD patients.

Item Hcy

r P

TP 0.148 0.391

TG 0.167 0.336

HDL 0.148 0.398

LDL 0.029 0.863

Discussion
In recent years, coagulation system and fibrinolytic system
abnormalities, vascular endothelial cells damage, and acute and
chronic inflammatory and infectious diseases are involved in
the entire pathophysiology process of CHD [8,9]. Currently,
coronary angiography is the gold standard for the diagnosis of
CHD. However, its application in clinic is limited by price and
invasiveness. Hcy is the product of methionine but does not
participate in proteins synthesis [10]. It was showed that Hcy
level is an independent risk factor for the development of
cardiovascular disease. Hcy upregulation in the blood can
stimulate the blood vessel wall, resulting in arterial damage,
and ultimately leading to the production of inflammatory
diseases and intravascular plaque [11]. In this study, we
selected CHD patients and examined the relationship between
serum Hcy and blood lipid levels in the development of
different types of CHD by testing Hcy and blood lipid levels.

In this study, we selected CHD patients as experimental group
and healthy volunteers as normal control to compare serum
Hcy, TP, TG, HDL, and LDL levels in different clinical types,
numbers of vascular lesions, and degree of coronary stenosis. It
was found that Hcy, TP, TG, and LDL were significantly
higher, while HDL level was obviously lower in experimental
group compared with control. The levels of serum Hcy, TP,
TG, and LDL gradually increased, whereas HDL level
gradually declined among SAP, UAP, and AMI patients. The
levels of Hcy, TP, TG, and LDL gradually upregulated, while
HDL level gradually decreased in single vessel disease group,
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double vessels disease group, and multivessel disease group.
The levels of serum Hcy, TP, TG, and LDL gradually elevated,
while HDL level gradually reduced in patients with mild,
moderate, severe stenosis, and entirely occlusion. It suggested
that Hcy level increased in CHD patients, accompanied by
blood lipid elevation, especially in patients with AMI,
multivessel disease, and even entirely occlusion. Lipid index is
a direct reflection of abnormal lipid metabolism in CHD
patients. Hyperlipidemia may increase LDL synthesis,
accompanied by coagulation factor synthesis and activation,
hypercoagulable state, and the changes in hemorheology,
which further aggravates the incidence and development of
CHD [12,13]. Several studies showed that Hcy is a key factor
in the development of CHD. It was confirmed that Hcy plays a
role in damaging vascular wall, affecting coagulation factors,
and inducing lipid accumulation. High level of Hcy is a risk
factor for the development of atherosclerotic disease [14,15]. It
was showed that in the pathogenesis of CHD, Hcy can produce
oxidation, release hydrogen peroxide and superoxide anion,
inhibit nitric oxide synthesis, and promote nitric oxide
degradation, leading to abnormal vascular function; secondly,
LDL-C formed a combination with Hcy product, which came
into atherosclerotic plaque through aggregation; thirdly, Hcy
reduced the function of the vascular endothelium and increased
its procoagulant effect, resulting in the imbalance of the
coagulation and fibrillation system [16-18].

This study further compared the sensitivity and specificity of
serum Hcy and blood lipid levels in CHD patients. The
sensitivity of HDL in CHD patients was obviously higher than
that of serum Hcy, TP, TG, and LDL. On the other side, the
specificity of serum Hcy was markedly higher than that of TP,
TG, HDL, and LDL. TP, TG, and LDL showed relative low
sensitivity and specificity. At last, this research analysed the
correlation between serum Hcy and blood lipid levels, and
observed no statistical correlation between them. It indicated
that serum Hcy and HDL could be treated as crucial reference
in the diagnosis of CHD. Though no significant correlation was
found between Hcy and blood lipid level, multiple studies
revealed that the onset risk of CHD increased following the
elevation of serum Hcy and blood lipid. The development of
CHD is a chronic complex pathophysiological process, which
is the result of multi-factors participation and interaction. The
occurrence and development of CHD is related to various
aspects, including lipid metabolism, coagulation and
fibrillation imbalance, endothelial cell injury, inflammation,
and infection [16,19,20]. We found that high levels of Hcy
expression and blood lipids exhibited diagnostic value on
different types of CHD. Combined detection, including serum
Hcy and blood lipid-related laboratory indicators, can improve
the accuracy of CHD diagnosis, which is helpful to more
correctly evaluate of the occurrence, development, and
prognosis of CHD.

Conclusion
Hcy level increased in CHD patients, accompanied by blood
lipid elevation, especially in patients with AMI, multivessel

disease, and even entirely occlusion. Serum HDL exhibited
high sensitivity, while serum Hcy presented high specificity.
Serum Hcy demonstrated no statistical correlation with blood
lipid level. In-depth investigation of the occurrence and
development of CHD provides more scientific basis to
promoting the faster recovery of CHD patients. In addition,
due to limited number of patients enrolled, large cohort study
is required to confirm these findings.
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