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Abstract: Objective: Nucleobindin 2 (NUCB2) is a precursor of nesfatin-1 which is a hypothalamic anorectic neu-
ropeptide. Nesfatin-1 is found to be involved in the pathogenesis of coronary artery disease (CAD). Our study is
designed to examine whether the 1012C>G polymorphism of NUCB2 gene is associated with an increased risk
of developing CAD in Chinese Han population. Methods: This study consisted of 285 patients with CAD and 117
healthy subjects. Polymerase chain reaction and direct sequencing method was utilized to examine 1012C>G poly-
morphism of NUCB2 gene in this population. Results: CG and GG genotype frequencies of NUCB2 polymorphism
was significantly reduced in CAD patients than those in healthy controls. Furthermore, there is lower G allele fre-
quency in CAD patients compared with healthy controls. Conclusions: 1012C>G polymorphism of NUCB2 gene is
associated with the development of CAD in Chinese Han population.
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Introduction

Coronary artery disease (CAD) is a major cause
of mortality worldwide. Insulin resistance, dys-
lipidemia, hypertension, family history, obesity,
and smoking are considered to be traditional
risk factors for CAD development [1]. In addi-
tion, genetic factors also contribute to the inci-
dence of CAD [2]. A variety of studies have
focused on the genetic susceptibility to CAD
and found that more and more gene polymor-
phisms are associated with an increased risk of
developing CAD [3].

Nucleobindin 2 (NUCB2), is a precursor of nes-
fatin-1 which is a neuropeptide widely ex-
pressed in the central nervous system. Ne-
sfatin-1 regulates appetite and energy metabo-
lism. Intracerebroventricular injection of nesfa-
tin-1 caused decreased nocturnal food intake
and body weight gain [4]. Nesfatin-1 plays an
important role in the mechanism of cardiovas-
cular diseases including CAD. Nesfatin-1
depressed the contractility and relaxation of

cardiomyocytes and limited ischemia/reperfu-
sion damage, acting in post-conditioning pro-
tection [5]. Dai et al. reported that plasma nes-
fatin-1 levels were significantly lower in acute
myocardial infarction group control group [6].
Recently, a genetic polymorphism (1012C>G) in
NUCB2 gene was found in obese populations
[7, 8]. It is plausible that this genetic variant in
NUCB2 gene may influence an individual’s sus-
ceptibility to CAD.

The aim of this study is to examine the associa-
tion of the 1012C>G polymorphism of NUCB2
gene with the risk of CAD in Chinese Han
population.

Materials and methods

Subjects

A consecutive population of 285 patients with
angiographically proven CAD was enrolled in

our study. CAD was defined as subjects who
had angiographic evidence of stenosis 250% in
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Table 1. Anthropometric and metabolic characteris-
tics parameters of the patients with CAD and control

subjects

Characteristics  CAD (n=285) Control (n=117) P
Age (years) 60.65+9.84 59.21+10.62 0.195
Gender (M/F) 136/106 49/37 0.901
BMI (kg/m?) 24.69+2.97 24.41+2.35 0.370
SBP (mmHg) 142.66+14.42 124.02+13.98 <0.001
DBP (mmHg) 84.23+10.29  82.06+8.96 0.047
TG (mmol/L) 1.67+0.91 1.08+0.47 <0.001
TC (mmol/L) 5.12+1.09 4.97+0.93 0.203
HDL-C (mmol/L) 1.10+0.22 1.52+0.22 <0.001
LDL-C (mmol/L) 3.45+0.73 2.99+0.44 <0.001

Data are given as mean + SD. Abbreviations: CAD, coronary artery
disease; BMI, body mass index; SBP, systolic blood pressure; DBP,
diastolic blood pressure; HOMA-IR, homeostasis model assess-
ment of insulin resistance; TG, triglycerides; TC, total cholesterol;
HDL-c, high-density lipoprotein cholesterol; LDL-c, low-density

lipoprotein cholesterol.

at least one major coronary artery. The control
group consisted of 117 age- and sex-matched
subjects who were recruited from individuals
attending the routine check up in our hospital.
All control subjects were free of personal or
family history of cardiovascular or hemorrhagic
disease. The study protocol was approved by
the Human Ethics Review Committee of our
hospital and a signed consent form was
obtained from each subject.

Measurements

Weight, height, systolic blood pressure (SBP)
and diastolic blood pressure (DBP) were mea-
sured. Venous blood was obtained in the fast-
ing state at 7:00 am after overnight. Serum tri-
glycerides (TG), total cholesterol (TC), high-den-
sity lipoprotein cholesterol (HDL-C) and low-
density lipoprotein cholesterol (LDL-C) were
measured by auto biochemistry instrument
(Hitachi 7170, Tokyo, Japan). Body mass index
(BMI) was calculated as weight in kilograms
divided by height squared in meters (kg m=).

DNA genotyping

Blood samples were collected from 285
patients with CAD and 117 healthy subjects.
Genomic DNA from all the subjects was extract-
ed from peripheral blood leukocytes using a
DNA isolation kit following the manufacturer’s
instructions (Qiagen). Genotyping of G1359A
polymorphism of CNR1 was performed using
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polymerase chain reaction and then direct
sequencing.

Statistical analysis

Statistical analysis was performed using
SPSS version 16.0 software. Data are pre-
sented as means + standard deviation
(SD). Biochemical variables were compared
between case and control group using the
Student t-test. A chi square test was per-
formed to examine Hardy-Weinberg equilib-
rium. The genotype and allele frequencies
were compared using the x? test. Two-
tailed P<0.05 was considered statistically
significant.

Results
The baseline parameters

As shown in Table 1, CAD group showed higher
levels of SBP, DBP, TG, LDL-C, and lowered
HDL-C level than the control subjects. No sig-
nificant differences were observed in other
characteristics between the two groups.

Association of the polymorphism with the de-
velopment of CAD

The genotype frequencies of 1012C>G poly-
morphism among the controls were in agree-
ment with Hardy-Weinberg equilibrium (P=
0.853). As presented in Table 2, CG and GG
genotype frequencies of NUCB2 polymorphism
was significantly reduced in CAD patients than
those in healthy controls. Furthermore, there is
lower G allele frequency in CAD patients com-
pared with healthy controls.

Discussion

Nesfatin-1 is an 82-amino acid protein encod-
ed by the nucleobindin 2 gene. Nesfatin-1 is
expressed in several hypothalamic nuclei and
extra-hypothalamic areas [9]. Nesfatin-1 plays
an important role in the cardiovascular function
by regulating blood pressure. Intracerebro-
ventricular administration of nesfatin-1 could
interact with the central melanocortin system
to increase sympathetic nerve activity and lead
to an increase in mean arterial pressure in con-
scious rats [9]. Mimee et al. reported that
microinjection of nesfatin-1 into the medial
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Table 2. Distribution of CNR1 gene polymor-
phism among the subjects with CAD and
control subjects

CAD group  Control group
Genotype _ (n=285) (n=117) P value

N % N %
CcC 131 46.0 42 35.9 0.008
CG 136 477 57 48.7
GG 18 6.3 18 15.4
C 398 69.8 141 60.3 0.009
G 172 30.2 93 39.7

nucleus of the solitary tract induced significant
increases in blood pressure [10]. Chronic
peripheral nesfatin-1 administration also
increased blood pressure in rats [11]. Recently,
1012C>G polymorphism of NUCB2 gene is
demonstrated to be correlated with blood pres-
sure [12].

Nesfatin-1 also regulates cardiac function.
Nesfatin-1 protein and NUCB2 mRNA were
expressed in rat cardiac extracts. Exogenous
nesfatin-1 depressed heart contractility and
relaxation without affecting coronary motility
[13]. Microinjection of nesfatin-1 into nucleus
ambiguus activated cardiac vagal neurons of
nucleus ambiguus and elicited bradycardia in
conscious rats [14]. Nesfatin-1 protected
against cardiac ischemia/reperfusion injury by
reducing infarct size, lactate dehydrogenase
release, and post-ischemic contracture [13].
Plasma nesfatin-1 levels were significantly
lower in acute myocardial infarction group con-
trol group [6]. These results indicate the impor-
tant role of nesfatin-1 in cardiac function and
possible protective effects in the development
of CAD. Our investigation found a significant
association of NUCB2 polymorphism with the
occurrence of CAD. Therefore, NUCB2 polymor-
phism may serve as a genetic risk factor for
CAD. Subjects with CC genotype are considered
to be risk population for CAD and should per-
form some preventive strategies such as
changing life style, weight loss, or statin
treatment.

Obesity is a clear risk factor for CAD. Obesity
also increases the risk for developing tradition-
al CAD risk factors including hypertension, dys-
lipidemia, and diabetes mellitus, resulting in a
greater occurrence of CAD. Numerous investi-
gations have demonstrated the association of
obesity with angina, myocardial infarction (Ml),
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heart failure, and sudden cardiac death [15].
Nesfatin-1 is a peptide closely correlated with
appetite and obesity [16]. Intracerebroventri-
cular injection of nesfatin-1 caused decreased
nocturnal food intake and body weight gain [4].
Recent studies have found reduced plasma
nesfatin-1 concentrations in obese patients [4].
In addition, an association of 1012C>G poly-
morphism of NUCB2 gene with obesity was
observed recently [7, 8]. Therefore, this poly-
morphism may contribute to the development
of CAD through obesity-related mechanism.

It should be mentioned, however, that the cur-
rent study inevitably has some limitations.
First, this study had a relatively small popula-
tion size. Second, as our study was only con-
ducted in a sample of Chinese Han population,
the result is lack of replication in other popula-
tion. Therefore, our data should be validated in
prospective studies with a larger population
size in other ethnic populations.

Our data provides evidence for the first time
that the 1012C>G polymorphism of NUCB2
gene is associated with an increased risk of
CAD in the Chinese Han population. Further
studies are necessary to determine the exact
mechanism by which this polymorphism could
influence the risk of developing CAD.
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