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The Relationship Between Serum Vaspin Levels and 
the Degree of Coronary Involvement in Patients with 
Stable Angina Pectoris
Stabil Angina Pektorisli Hastalarda Serum Vaspin Düzeyleri ile Damar Tutulum 
Derecesi Arasindaki İlişki

Aim: Vaspin is an insulin-sensitive adipokine secreted from 
visceral fat tissue, and belongs to the serine protease inhibitor 
family. The relationship between vaspin level and coronary artery 
disease is not known yet. We aimed to investigate the relationship 
between serum vaspin levels and degree of vessel involvement 
in coronary angiography in patients with stable angina pectoris.

Methods: The patients were chosen from those who had 
coronary angiography with the diagnosis of stable angina 
pectoris. Patients with previously diagnosed chronic heart 
disease, chronic liver disease, renal failure, thyroid dysfunction 
and any systemic infectious or malignant disease, patients 
receiving immunosupressive treatment and those who did not 
give informed consent were excluded from the study. Serum 
vaspin measurements were performed using an East Biopharm 
enzyme-linked immunoassay (ELISA) kit using the sandwich 
ELISA method. For determination of the severity of coronary 
lesions, the modified Gensini score was used. 

Results: Eighty-eight patients [34 female (38.6%) and 54 male 
(91.4%)] were included in the study. Vaspin levels were similar 
in male (1.17±1.54 ng/L) and female (1.09±1.23 ng/L) patients 
(p=0.46). There was no correlation between vaspin levels and 
the number of vessels involved (p=0.75). Vaspin levels were 
similar in diabetic and nondiabetic patients.

Conclusion: Vaspin may not be a sensitive marker of the degree of 
vascular lesions in patients with stable angina pectoris. The underlying 
cause is probably lack of significant changes in inflammatory cascade 
and oxidative stress in the involved group of patients.
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Amaç: Vaspin, serin proteaz ailesinden, insulin duyarlı bir 
adipokin olup visseral yağ dokudan salınmaktadır. Serum vaspin 
düzeyi ile koroner arter hastalığı arasında ilişki olup olmadığı 
henüz bilinmemektedir. Çalışmamızda, serum vaspin düzeylerinin 
koroner anjiografi yapılmış stabil anjina pektorisli hastalarda 
damar tutulum dereceleri ile ilişkisini araştırmayı amaçladık.

Yöntemler: Hastalar, stabil anjina pektoris tanısı ile koroner 
anjiografi yapılmış hastalar arasından seçildi. Bilinen kronik 
kalp hastalığı, kronik karaciğer hastalığı, böbrek yetmezliği, 
tiroit disfonksiyonu olan, immünsüpresif tedavi alan, herhangi 
bir sistemik enfeksiyöz veya malign hastalığı olanlar ile onam 
formu vermeyenler çalışmaya alınmadı. Serum vaspin ölçümleri 
sandviç enzim bağlı immün ölçüm (ELISA) metodu kullanarak 
east biopharm ELISA kiti ile yapıldı. Koroner lezyonların şiddeti 
modifiye Gensini skoru kullanılarak belirlendi. 

Bulgular: Çalışmaya seksen sekiz hasta [34 kadın (%38,6) ve 
54 erkek (%91,4)] dahil edildi. Vaspin düzeyleri erkeklerde 
(1,17±1,54 ng/L) ve kadınlarda (1,09±1,23 ng/L) benzerdi. 
(p=0,46). Vaspin düzeyleri tutulan damar sayısı ile korele değildi 
(p=0,75). Vaspin düzeyleri diyabetik ve diyabetik olmayan 
hastalarda benzer seviyelerde idi.

Sonuç: Vaspin, stabil anjina pektorisli hastalarda damar tutulum 
derecesi için hassas bir belirteç olmayabilir. Bunun nedeni dahil 
edilen grupta enflamatuvar kaskatta ve oksidatif streste belirgin 
değişim olmaması olabilir.

Anahtar­Sözcükler: Vaspin, anjina pektoris, Gensini skoru
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Introduction
Atherosclerotic coronary artery disease is the leading 

cause of death in developed countries. The defined risk 
factors for cardiovascular diseases are positive family 
history, lipid metabolism disorders, advanced age, male 
gender, Diabetes Mellitus, insulin resistance and Metabolic 
syndrome, hypertension, sedentary life style, smoking, 
heavy alcohol use, elevated homocysteine, C-reactive 
protein (CRP) and fibrinogen levels and low estrogen 
levels (1-4). Interventions against these factors have led 
to significant improvements in morbidity and mortality in 
these patients.

Recent studies have revealed that adipose tissue had 
some endocrine functions besides being a fat store (5). 
Vaspin is an insulin-sensitive adipokine secreted from 
visceral fat tissue, and belongs to the serine protease 
inhibitor family (6). Serum vaspin level is positively 
correlated with obesity and insulin resistance (7,8). Aust 
et al. (6) reported a correlation between low vaspin 
levels and ischemic events within the last three months in 
patients with carotid artery stenosis due to atherosclerosis; 
although there was no relationship between vaspin levels 
and data related with the severity of stenosis.

The relationship between vaspin level and coronary 
artery disease is not known yet. Vaspin level has been 
found to be low in patients with coronary artery disease in 
some of the studies while it was reported to be elevated in 
others. We aimed to investigate the relationship between 
serum vaspin levels and the degree of vessel involvement 
in coronary angiography in patients with stable angina 
pectoris.

Methods

Patients

Patients were chosen from those who had coronary 
angiography with the diagnosis of stable angina pectoris. 
The study was started after obtaining approval from the 
local ethics committee (decision no: 2011-714198). All 
patients provided written informed consent. Demographics 
and clinical data of the patients including age, gender, 
smoking history, past medical history (Diabetes Mellitus, 
hypertension, dyslipidemia), family history and the 
treatment schedule were recorded. Weight and height of 
the patients were recorded. Body Mass index (BMI) was 
calculated with the formula--BMI=weight (kg)/height2 
(meters).

Exclusion­Criteria

Patients with a previous diagnosis of chronic heart 
disease (previous myocardial infarction and/or coronary 
artery by-pass surgery, prominent valvular heart disease), 
chronic liver disease, renal failure, thyroid dysfunction and 

any systemic infectious or malignant disease, patients 
receiving immunosupressive treatment and those who 
did not gave informed consent were excluded from the 
study.

For the determination of risk factors for coronary artery 
disease, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP-ATPI III), and the guideline for 
prevention and treatment of coronary artery disease 
published by the Turkish Society of Cardiology in 2002 
were used (9,10). With this guidance, risk factors were 
defined as follows:

Age >45 years in males and >55 years in females 
was regarded as advanced age. Postmenopausal 
women were accepted as at risk without considering 
age. According to the definitions by international 
guidelines, patients with a BMI of 25-29.9 were 
considered overweight, and those with a BMI of ≥30 
were regarded as obese (11). Positive family history 
was defined as a history of coronary artery disease in 
the first degree male relatives before the age of 55, 
and in the first degree female relatives before the 
age of 65 years. Patients with a previous diagnosis of 
type 2 Diabetes Mellitus or fasting blood glucose level 
higher than 125 mg/dL were recorded as diabetic. 
Hypertension was defined as a blood pressure of more 
than 140/90 mmHg; or being on antihypertensive 
treatment. Patients with a low-density lipoprotein 
(LDL) cholesterol (or total cholesterol) and triglyceride 
level greater than 130 mg/dL (or 200 mg/dL) and 150 
mg/dL were accepted as hypercholesterolemic and 
hypertriglyceridemic, respectively. HDL cholesterol levels 
were regarded as low if below 40 mg/dL. Patients who 
smoke actively, or have been smoking until the last two 
years were accepted as smokers.

Laboratory­Analysis 

Blood samples were collected after 10-12 hours of 
fasting before coronary angiography for determination 
of creatinine, glucose, total cholesterol, HDL cholesterol, 
LDL cholesterol, triglyceride, high sensitive CRP (hs-
CRP), interleukin-6 (IL-6), reactive oxygen species (ROS), 
nitric oxide (NO) and vaspin levels. Serum samples were 
stored at -20 °C until analysis. Serum vaspin and IL-6 
measurements were performed by an East Biopharm 
ELISA kit using the sandwich enzyme-linked immunoassay 
(ELISA) method. The reference range was 0.05-10 ng/
mL for vaspin and 2-600 ng/L for IL-6. Serum ROS and 
NO levels were measured by a cusabio ELISA kit using the 
sandwich ELISA method. The ranges were 0.16-10.00 ng/
mL and 0-20 ng/mL for ROS and NO, respectively. Hs-CRP 
levels were studied by the turbidimetric method using a 
Siemens Advia 2400 auto analyzer (normal limits: 0-5 mg/
dL).
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Angiography­Technique

After clinical and laboratory evaluation for risk factors, 
all patients had coronary angiography by the same 
operator. Coronary angiography was performed with 
the judkins technique after twelve hours of fasting. The 
right and left coronary arteries were viewed at multiple 
projections. The evaluation of angiographies and scoring 
of the lesions were performed by two operators. 

Calculation­of­the­Gensini­score

For determination of the severity of coronary lesions, 
the modified Gensini score was used (11). The major 
parameters for this scoring system were the artery 
involved, the location and the degree of narrowing of the 
vessel. Coronary arteries were divided into 27 segments 
with each segment given scores between 0.5 and 5.0. 
Percentage of narrowing was scaled in the range of 2-64. 
Gensini score was obtained by multiplying these numbers. 
The patients were divided into two groups according to 
the degree of their vascular lesions in angiography.

Group 1: Those with lesions not causing critical stenosis 
in angiography and/or those with a Gensini score of less 
than 50.

Group 2: Those with lesions causing critical stenosis in 
angiography and/or those with a Gensini score of more 
than 50.

Statistical­Analysis

Data were analyzed using the Statistical Package for 
Social Sciences (SPSS) for Windows 16.0. Numerical values 
were expressed as mean ± standard deviation. For intergroup 
comparisons, the paired samples t-test and Mann-Whitney 
U test were used when necessary. For nonnumeric values 
(gender, presence of diabetes mellitus, etc.), Fisher’s exact 
test and Yates’ chi-square test for 2x2 contingency tables 
were used when appropriate. Correlation analysis related 
with vaspin levels was performed with Spearman’s rho, as 
vaspin had abnormal distribution. Linear regression analysis 
was used to determine factors affecting vaspin level. The 
dependent parameter was vaspin, while independent 
parameters were age, gender, the study group and hs-
CRP levels. A p value of less than 0.05 was considered 
statistically significant.

Results
Eighty-eight patients [34 female (38.6%) and 54 male 

(91.4%)] were included in the study. The mean age was 
61.2±9.8 years (33-77). Smoking history was positive 
in 44 patients (50%). The major comorbidities were 
hypertension (n=61; 69.3%), Diabetes Mellitus (n=36; 
40.9%) and hyperlipidemia (n=30; 34.1%). Thirty-four 
patients (38.6%) had a family history of coronary artery 
disease. 

The number of vessels involved was one in 21 patients 
(23.9%), two in 20 (22.7%), three in 13 (14.8%) and 
none in 34 patients (38.6%). The mean Gensini score 
was 43.67±51.01 (0-268). The patients were grouped 
according to Gensini score as described before. There 
were 50 patients in (57%) in group 1, and 38 patients 
(43%) in group 2. Demographic data, comorbidities and 
laboratory results of the groups are presented in Table 1. 
The levels of the cytokines studied are presented in Table 
1 and Figure 1.

Vaspin and IL-6 levels were similar in male (1.17±1.54 
ng/L and 151±276 ng/L, respectively) and female 
(1.09±1.23 ng/L and 119±251 ng/L, respectively) patients 
(p=0.46 and p=0.61, respectively), while NO level was 
significantly higher in female patients (4220±2038 ng/L 
vs 3354±1762 ng/L, p=0.024). ROS level was higher in 
female patients although the difference did not reach 
statistical significance (0.43±0.26 ng/L vs 0.35±0.24 ng/L, 
p=0.054). Vaspin, ROS, NOS, NO and IL-6 levels were not 
correlated with the number of vessels involved (p=0.75, 
p=0.27, p=0.43 and p=0.52, respectively). The patients 
were grouped according to the presence of Diabetes 
Mellitus and it was found that ROS level was significantly 
higher in the diabetic group (0.45±0.30 ng/L vs 0.33±0.20 
ng/L, p=0.035), while vaspin, NO and IL-6 levels were 
similar in diabetic and nondiabetic patients.

Discussion
Cardiovascular diseases are the leading causes of death. 

Many risk factors have been recognized, and studies have 
been concentrated on early recognition and treatment of 
individuals with these risk factors. One of the most important 
risk factors is metabolic syndrome. Metabolic syndrome is 
the combination of obesity, cardiovascular diseases, type 
2 Diabetes Mellitus, hypertension and hyperlipidemia (12). 
Metabolic syndrome is closely related with abdominal 
obesity (13). The imbalance between caloric intake and 
consumption causes hyperplasia and hypertrophy of the 
adipocytes and adipose tissue dysfunction (14). These 
processes lead to hyperlipidemia, elevated blood pressure, 
hypercoagulability and inflammation (15-17). Visceral 
adipose tissue has more important roles in production 
of proinflammatory cytokines and adipokines compared 
to other adipose tissues (18). One of these cytokines is 
vaspin which belongs to the serine protease inhibitor 
family and has insulin-sensitizing effects (19). Vaspin is 
produced by mature adipocytes, but is not expressed in 
stromal endothelial or vascular cells. Vaspin levels in the 
peripheral blood and in adipocytes have been found to be 
elevated in obese rats with insulin resistance (19). It was 
also found to be high in type 2 diabetics with or without 
obesity (20).
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Inflammation is thought to have roles in the 
development of atherosclerosis and its chronic 
complications (1,21,22). Many studies have been 
performed to evaluate the relationship between 
atherosclerotic coronary artery disease and 
inflammation. Many bioactive substances, including 
vaspin, adiponectin, leptin, tumor necrosis factor-
alpha, plasminogen activator inhibitor-1, interleukin-6, 
resistin and various growth factors, that are synthesized 
and secreted to the circulation by visceral adipose 
tissue have been defined recently. They were shown 
to have local and endocrine roles in the development 
of atherosclerosis (23-25). They are claimed to be 
responsible for early and accelerated atherosclerosis in 
obese individuals (26). The relationship between vaspin 
and coronary artery disease has not been evaluated yet. 
Inflammation is known to play a role in the development 
and progression of atherosclerosis, but the biochemical 
and cellular mechanisms have not been fully elucidated 
(27).

This study designed to investigate the relationship 
between serum vaspin levels and the degree of vessel 
involvement in coronary angiography in patients with 
stable angina pectoris.

 It was performed in patients with stable angina 
pectoris who had mild (group 1) or severe (group 2) 
lesions in coronary angiography. Patients with a history 
of more severe cardiac disease (previous myocardial 

infarction and/or coronary artery bypass surgery, 
prominent valvular heart disease) were not included in the 
study. The mean Gensini score was 43.67±51.01 (0-268). 
Hypertension (n=61, 69.3%), Diabetes Mellitus (n=36, 
40.9%) and hyperlipidemia (n=30, 34.1%) were the major 
comorbidities. Thirty-four patients (38.6%) had a family 
history of coronary artery disease, and 44 patients (50.0%) 
were smokers. Comparison of the groups regarding 
demographic and biochemical parameters yielded a higher 
frequency of female gender and smoking history in group 
1 (Table 1).

Vaspin and IL-6 levels were similar in both genders, 
while NO and ROS levels were higher in women although 
only the difference regarding ROS level reached statistical 
significance. There was no correlation of the number of 
involved vessels with vaspin, ROS, NO and IL-6 levels. 
Vaspin, IL-6 and NO levels in diabetic and non-diabetic 
patients were similar. Thus, there was no correlation 
between the severity and the number of coronary arteries 
involved and markers of inflammation and oxidative stress. 
This fact may be due to patient selection criteria. Besides, 
diabetes mellitus was not a factor affecting vaspin levels.

Kadoglou et al. (28) reported lower vaspin levels 
in patients with coronary artery disease compared to 
healthy individuals. In their study including 40 patients 
with stable angina pectoris without Diabetes Mellitus, 
morbid obesity, history of coronary artery disease and/or 
coronary revascularization and 40 healthy controls, Kobat 

Figure­1. The comparison of the cytokine levels between groups

NO: Nitric oxide, ROS: Reactive oxygen species, IL-6: Interleukin
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et al. (29) found that the mean vaspin level in the patient 
group was significantly lower than in the control group. 
Zhang et al. (30) reported the lowest values of vaspin in 
patients with acute myocardial infarction followed by in 
those with unstable angina pectoris, stable angina pectoris 
and no coronary artery disease, in ascending order. 
Aust et al. (6) evaluated serum vaspin concentrations in 
patients with carotid stenosis who underwent carotid 
endarterectomy. They reported that vaspin level was not 
correlated with the severity of carotid lesions, but vaspin 
level was significantly lower in patients with carotid artery 
stenosis with a history of ischemic stroke within the last 
three months. They detected no difference in vaspin levels 
before and after endarterectomy.

There is no clear explanation for different data in 
the literature including the presented study. However, 
it can be said that it is difficult to evaluate vaspin level 
in all patients with coronary artery disease. Besides, 
there are many factors that may interfere with vaspin 
levels including obesity, Diabetes Mellitus and many 
pharmacological and non-pharmacological factors 
affecting levels of both cytokines and adipokines. 
Weight loss, exercise, thiazolidinediones, metformin, 
salicylates, angiotensin II receptor blockers, angiotensin 

converting enzyme inhibitors, statins, fibrates and beta 
blockers are among other factors affecting vaspin level 
(31,32).

The other important finding in the presented study 
is the similar vaspin levels in patients with and without 
diabetes mellitus (0.80±0.41 ng/L vs 1.38±1.80 ng/L, 
p=0.03). It has been reported that vaspin level decreased 
in the presence of diabetic microvascular complications, 
although the issue is not clear because the proteases 
acting on vaspin release in diabetes mellitus have not 
been elucidated yet (32). On the other hand, vaspin 
level increases as the Hemoglobin A1c (HbA1c) level 
rises, possibly due to compensatory effect of vaspin 
(33). Thus, change in vaspin level may be regarded as a 
factor associated with chronic vascular disease besides its 
relationship with metabolic and vascular changes.

Study­Limitations

The major limitation of our study is lack of patients 
with more severe coronary artery disease. Inclusion 
of another group composed of patients with unstable 
angina pectoris or myocardial infarction would more 
clearly delineate differences in vaspin levels and the role 
of other markers. Moreover, availability of data regarding 
medications given to study participants would allow more 

Table 1. Distribution of demographic and biochemical analysis according to the patient groups

Group 1 
(n=58)

Group 2
(n=30)

p 

Mean Min Max Mean Min Max

Age 59.8±10.1 33.0 77.0 63.7±8.8 47.0 77.0 0.077

Gender­(F/M) 30/28 4/26 <0.001

Family­history­(%) 43.1 30.0 0.23

Smoking­(%) 55.2 40.2 <0.001

DM­(%) 43.1 36.7 0.56

HT­(%) 70.7 66.7 0.70

Hyperlipidemia­(%) 31.0 40.0 0.40

BMI­(kg/m2) 29.5±5.6 17.9 45.0 28.6±3.3 22.9 36.3 0.42

Glucose­(mg/dL) 123±49 80 419 121±45 77 265 0.865

HDL­(mg/dL) 45±14 27 86 44±10 23 64 0.645

hsCRP­(mg/dL) 2.43±1.90 0.10 9.40 2.71±2.1 0.10 6.80 0.52

Creatinine­(mg/dL) 0.95±0.14 0.60 1.40 0.96±0.19 0.21 1.40 0.88

LDL­(mg/dl) 121±33 43 194 130±43 64 238 0.31

Leukocyte­(103/mm3) 6.82±1.26 4.58 9.80 7.30±1.5 4.80 10.60 0.118

IL6­(ng/L) 144±282 3 1331 129±238 15 1098 0.814

Vaspin­(ng/L) 0.99±1.03 0.49 6.29 1.41±1.97 0.51 8.21 0.19

NO­(ng/L) 3861±2043 858 11049 3357±1602 1248 7864 0.243

ROS­(ng/L) 0.37±0.23 0.06 1.49 0.40±0.3 0.06 1.22 0.654

Min: Minimum, Max: Maximum F: Female, M: Male, DM: Diabetes Mellitus, HT: Hypertension, BMI: Body mass index, HDL: High density lipoprotein, hsCRP: High sensitive 
C-reactive protein LDL: Low density lipoprotein, IL-6: Interleukin -6, NO: Nitric oxide, ROS: Reactive oxygen species 
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precise comparison. Inclusion of HbA1c in the statistical 
analysis would reveal another relationship.

Conclusion
Vaspin may not be a sensitive marker of the degree of 

vascular lesions in patients with stable angina pectoris. The 
underlying cause is probably lack of significant changes in 
inflammatory cascade and oxidative stress in the involved 
group of patients. Further controlled studies in diabetic 
and non-diabetic patients with more severe coronary 
artery disease are warranted.
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