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Özet
Amaç: Varisli safen venlerinde bir anti-inflamatuar peptid olan nesfatin-1’in ekspresyonu, bu damarlarındaki inflamasyon sürecinin bir göstergesi olabilir. 
Bu amaçla, varisli venlerde nesfatin-1’in varlığını belirlemeyi hedefledik.
Gereç ve yöntemler: Bu çalışmada, varisli ven örnekleri 50 varis hastasından alındı. Kontrol grubu için, koroner bypass amacıyla alınan vena safena magna 
doku örnekleri 50 hastadan elde edildi. Nesfatin-1 antikoru ile immünohistokimyasal boyama yapıldı ve iki grup karşılaştırıldı.
Bulgular: Varisli ven örneklerinde nesfatin-1 immünohistokimyası yapıldığında, 38 (%76) hastada pozitif boyama saptandı, 12 (%24) hastada ise boyama 
gözlemlenmedi. Kontrol grubundan alınan safen ven dokusu örneklerinde ise 10 örnek (%20) nesfatin ile pozitif boyandı, 40 örnek (%80) ise boyanmadı. 
Varisli venlerde nesfatin immünohistokimyası ile yapılan boyama, kontrol grubundaki örneklerin boyama sonuçları ile istatistiksel olarak anlamlı bir fark 
gösterdi (p<0,0001).
Sonuç: Sağlıklı venlerle karşılaştırıldığında, varisli venlerin nesfatin-1 ile güçlü bir şekilde boyandığı gösterilmiştir. Nesfatin-1’in varisli venlerdeki eks-
presyonu, inflamasyon sürecine bir yanıt olabilir ve varisli venlerin etiyopatogenezi açısından önemli bir rol oynayabilir. Nesfatin-1’in bir anti-inflamatuar 
peptid olarak varisli venlerdeki ifadesi, inflamasyon sürecine bir yanıt olabilir.
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Abstract
Objective: Objective: The expression of nesfatin-1, an anti-inflammatory peptide, in varicose saphenous veins, may indicate the inflammation process in 
these veins. For this purpose, we aimed to determine the presence nesfatin-1 in varicose veins.
Materials and methods: In this study, varicose vein samples have been taken from 50 patients with varicose veins. For the control group, vena saphena 
magna tissue samples taken out for coronary bypass were obtained from 50 patients. Immunohistochemical staining was performed by staining tissues with 
nesfatin-1 antibody and two groups were compared.
Results: In the immunostaining of nesfatin-1 on varicose vein samples, 38 (76%) patients were determined to be positive, and no staining was observed in 
12 (24%) patients. In saphenous tissue samples taken from the control group, 10 samples (20%) were stained positive with nesfatin immunostaining, while 
40 samples (80%) were not stained. Staining of varicose veins with nesfatin immunostaining showed a statistically significant difference compared to the 
staining of samples taken from the control group (p<0.0001).
Conclusion: When compared to healthy veins, it was demonstrated that the varicose etiopathogenesis. It is concluded that the expression of nesfatin-1, 
which is an anti-inflammatory peptide, in varicose veins may be a response to the inflammatory process.
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INTRODUCTION
Varicose veins (VV) are a common health problem 

in society. It is also a cosmetic problem. Patients with 
varicose veins have also accompanying symptoms such 
as pain, itching, swelling of feet, exhaustion, and pig-
mentation. Approximately one-third of women and 
men between ages 18-64 have VV (1). The etiology of 
VV is not exactly known (2). Heredity plays an impor-
tant role in VV formation (3). Age, gender, pregnancy, 
obesity, smoking, and estrogen treatment have been 
shown to play a role in the formation of VV (4,5). The 
basic pathology in primary VV formation is venous 
wall degeneration and venous valve insufficiency (6). 
The flexibility and resistance of vein walls depend on 
collagen and elastic fibers. Morphological studies have 
shown changes in the VV wall in both collagen and 
elastic fibers (7,8). As a result of these inflammatory 
changes, decreased venous tone and therefore venous 
insufficiency are formed (9).

Nesfatin-1 was first defined in 2006 by Oh-I and col-
leagues (10). It is an anorexigenic molecule released by 
the hypothalamus (10). Nesfatin-1 is a peptide derived 
from nucleobindin 2, which is an energy homeostasis 
regulator and takes a role in suppressing appetite inde-
pendent from the leptin pathway (11). The presence of 
nesfatin-1 has been shown in peripheral tissues. Nesfa-
tin-1 is present in subcutaneous adipose tissue, gastric 
mucosa, pancreatic endocrine cells, testicles, skeletal 
muscles, pituitary gland, hepatic sympathetic nervous 
system, and sacral parasympathetic preganglionic neu-
rons in the spinal cord (12-15). It has been demonstrat-
ed in studies that nesfatin-1 is also a molecule with an-
ti-inflammatory and antiapoptotic efficacy (16). These 
findings indicate that nesfatin-1 may be a potential 
therapeutic agent for venous insufficiency. The purpose 
of this study is to investigate the staining of nesfatin-1, 
which may show the anti-inflammatory effect on vari-
cose vein pathogenesis, in venous tissues.

MATERIALS AND METHODS
This study has been performed in Kahramanmaras 

Sutcu Imam University Faculty of Medicine between 
the dates of October 2017 and June 2018. Varicose vena 
saphena magna (VSM) tissue samples were taken from 
50 patients (27 females, 23 males; mean age 48 ± 12 
years; range 26 to 75 years). As per the Clinical – Etiol-
ogy – Anatomy – Pathophysiology (CEAP) classifica-
tion, varicose veins between C2-C6 were collected dur-
ing varicose vein operation. Healthy vein tissue samples 
were collected from 50 patients who were hospitalized 
for coronary bypass surgery and without venous dila-
tation and insufficiency with Doppler US. The control 

group was created from the tissue samples collected. 
(21 females, 29 males; mean age 63 ± 10 years; range 46 
to 80 years). Varicose vein diagnosis was determined 
by measurements taken with Color Doppler US. Pa-
tients with a VSM diameter of 5.5 mm and above, and 
reflux flow above 2 seconds have been included in the 
study. The medications used continuously by patients 
and additional disorders have been recorded. Exclusion 
criteria included a history of deep vein thrombosis and 
thrombophlebitis.

Immunohistochemical Staining

The venous tissue samples of the cases were fixed in 
10% formaldehyde solution and embedded in paraffin 
blocks. Sections with a thickness of 4 μm were collect-
ed from all blocks. The tissue sections were deparaffin-
ized in xylene and then rehydrated in ethanol solutions 
of decreasing concentrations (100%-95%-75%). They 
were irrigated in phosphate-buffered saline (PBS); 
then, they were incubated for 10 minutes in 3% hydro-
gen peroxide solution to allow the inhibition of endog-
enous peroxidase activity. The sections were boiled in 
10 mmol/L of ethylenediaminetetraacetic acid buffer 
(pH 8.0) for antigen retrieval for five minutes at 850 
watts and then for five minutes at 350 watts in a micro-
wave. After that, the sections were treated with primary 
polyclonal rabbit antibody nucleobindin 2 Antibody 
(D-10): sc-376947 (Nesfatin) Santa Cruz, 1: 100 dilu-
tion) for 24 hours at 4 °C. All the sections were irrigated 
in PBS solution and then incubated for 60 minutes in 
horse radish peroxidase conjugate of goat anti-rabbit 
immunoglobulin G. Then, chromogen diaminobenzi-
dine was applied and counterstaining was performed 
using Mayer’s hematoxylin.

Assessment of immunohistochemical expression

Two blinded pathologists evaluated and scored the 
specimens. In immunohistochemical staining, the cy-
toplasmic staining in endothelial and muscular cells 
of varicose veins was considered immunohistochem-
ically positive. Immunohistochemical expression of 
nucleobindin 2 Antibody (D-10): Santa Cruz-376947 
(Nesfatin) was assessed using a semi-quantitative scor-
ing system for the presence of staining. Nucleobindin 
2 Antibody (D-10): Santa Cruz-376947 (Nesfatin) im-
munostaining was negatively scored as 0 and positively 
scored as 1. 

Statistical Analysis

Statistical analysis was performed using the SPSS 
version 24.0 software (SPSS Inc., Chicago, IL, USA). 
The Kolmogorov-Smirnov test was used to confirm the 
normality of the distribution of continuous variables. 
Continuous variables were expressed as mean ± SD or 
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Control Group
n=50

Varicose Vein Group
n=50 p

Age (years) 63±10 48±12 <0.001

Male/Female (n) 29/21 23/27 0.230

Hypertension (%) 18(36%) 8(16%) 0.039

Smoke (%) 23(46%) 22(44%) 0.841

Diabetes Mellitus  (%) 33(66%) 9(18%) <0.001

Nesfatin Staining     (%) 10(20%) 38(76%) <0.0001

CEAP 0 (%) 50(100%) 0 <0.0001

CEAP 2 (%) 0 24(48%) <0.0001

CEAP 3 (%) 0 18(36) <0.001

CEAP 4 (%) 0 3(6%) <0.001

CEAP 5(%) 0 1(%2) <0.001

CEAP 6(%) 0 4(%8) <0.001

CEAP: Clinical – Etiology – Anatomy – Pathophysiology classification 

median (min-max) in the presence of abnormal distri-
bution, and categorical variables as percentages. Com-
parisons between the groups were made using the chi-
square or Fisher’s exact tests for categorical variables, 
independent samples t-test for normally distributed 
continuous variables, and Mann-Whitney U test when 
the distribution was skewed. A p-value of 0.05 was con-
sidered statistically significant.

RESULTS
Demographics of patients with VV and control 

group patients are presented in Table 1. The mean age 
in the varicose vein group was 48± 12 and the mean 
age in the control group was 63±10. The number of pa-
tients with DM in the varicose vein group was 9 and it 
was 33 in the control group. Upon comparing the two 
groups, age hypertension (HT) and diabetes mellitus 
(DM) were observed to be significantly higher in the 
control group (p<0.05). We consider that the reason for 
this high level is that coronary bypass surgery is gen-
erally performed in a more advanced age group, and 
the combined prevalence of DM and coronary artery 
disease is higher (17).

It was observed in nesfatin-1 tissue immunos-
taining that 38 patients were stained positive in the 
varicose vein patient group, and 12 patients were not 
stained with nesfatin-1 immunostaining (Figure 1a, 
1b). In the control group, it was observed that the 
tissues of 10 patients were stained positive with nes-
fatin-1 immunostaining, and 40 patients were not 

stained (Figure 2a, 2b). Nesfatin 1 was stained more 
potently in varicose vein tissues compared to healthy 
venous structures at a statistically significant level 
(p<0.0001).

DISCUSSION
As far as we know, this study is the first study show-

ing that varicose veins are stained with nesfatin im-
munostaining. A normal venous system depends on 
the integrity of the vein wall, valves, and venous blood 
flow hemodynamics. The pathophysiology of prima-
ry venous insufficiency is a complex entity including 
genetic and environmental factors, changes in venous 
endothelium, inflammatory biomolecules, dysfunc-
tional valves, venous hypertension, and venous in-
sufficiency clinical conditions. Inflammatory changes 
in the venous wall may be caused by various reasons 
such as mechanical pressure, venous hypertension, 
hypoxia, and venous blood stasis (18,19). The venous 
system in the lower extremities may evolve through 
the formation of varicose veins due to exposure to this 
type of stress. Of course, there may be differences be-
tween individuals depending on these environmental 
and genetic factors. In varicose vein pathogenesis, in-
creased hydrostatic pressure causes the formation of 
inflammation and its increase on the vein wall and 
valves (20). This inflammatory response causes chang-
es in leukocytes (particularly macrophage and mono-
cytes), T lymphocytes, mast cells, inflammatory mod-
ulators, cytokine expression of chemokines, and many 

Table 1.  Comparison of demographic characteristics and biochemical data between chronic venous insufficiency
               and control groups
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regulation pathways that drive inflammation in pa-
tients with venous insufficiency (21-24). In the study 
performed by Kocarslan and colleagues, it was shown 
that the varicose vein wall was stained with prolidase.

Staining of varicose vein wall by prolidase, which 
is an extracellular matrix metalloproteinase, has been 
evaluated as a response to inflammation (25). Similar to 
our study, Akar et al. examined and compared the pro-
lidase enzyme activity, which is considered to be an in-
dicator of oxidative stress, between the saphenous veins 
considered healthy during the coronary bypass and 
varicose saphenous veins. In their studies, they showed 
that Total Oxidant Status (TOS) and Oxidative Stress 
Index (OSI) values were higher in the varicose saphe-
nous vein tissue than in the normal saphenous vein. 
This study shows that there is an inflammatory event in 
the varicose vein wall (26). Horecka et al. compared the 

healthy saphenous veins collected during the coronary 
bypass with varicose saphenous veins in terms of anti-
oxidative mechanisms in their study. As a result of their 
studies, the increase in antioxidant enzymes meas-
ured in varicose saphenous vein wall was evaluated as 
an increase in antioxidant defense. The present study 
shows that when varicose saphenous veins and healthy 
saphenous veins are compared, varicose veins undergo 
a process with inflammation. In our study, staining of 
nesfatin-1 molecule with proinflammatory properties 
in the varicose saphenous vein wall shows that there is 
an inflammatory event in varicose veins (27).

Nesfatin-1 is known as an anorexigenic molecule 
that plays a role in suppressing appetite. In recently 
performed studies, a close relation was demonstrat-
ed between this peptide and diabetes (28), psychiatric 
disorders (29), neurogenic diseases (30), peripheral 

Figure 1a  Histopathological appearance of normal saphe-
nous vein. (Hematoxylin & eosin X100 objective.)

 

 Figure 1b  Histopathological appearance of varicose saphe-
nous vein. (Hematoxylin & eosin X100 objective.)

 

 

Figure 2a  In the histopathological cross-section of normal 
saphenous vein, no staining was observed in the immuno-
histochemical study performed with nucleobindin 2 (Nesfa-
tin). (Nucleobindin 2 antibody x200 Original magnification 
objective)

 

 Figure 2b  In the histopathological cross-section of varico-
se saphenous vein, positive cytoplasmic staining of vascular 
media smooth muscle cells in the immunohistochemical 
study was performed with nucleobindin 2 (Nesfatin). 
(	 ) has been observed. (Nucleobindin 2 antibody x200 
Original magnification objective)
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arterial diseases (31), and acute myocardial infarction 
(32). Additionally, another remarkable feature is the 
demonstration of the anti-inflammatory and antiapop-
totic efficacy of Nesfatin 1 in the study of Ozsavcı and 
colleagues evaluating the oxidative brain damage in-
duced by subarachnoid hemorrhage (16,33). In a study 
conducted by Enfani et al.34, they investigated the pro-
tective effect of nesfatin-1 in cerebral tissue in the cer-
ebral ischemia/reperfusion study in rats. In their study, 
they examined oxidative and antioxidative enzymes in 
serum between 2 groups as one group exposed to cer-
ebral ischemia-reperfusion by injecting nesfatin-1 and 
the other group exposed to cerebral ischemia-reperfu-
sion by not injecting nesfatin-1. In addition, cerebral 
tissue samples were collected and examined histo-
pathologically. As a result of this study, when the two 
groups were compared, it was demonstrated that serum 
oxidative enzymes were increased in the non-nesfa-
tin group while they were decreased in the nesfatin-1 
group. In addition, the antioxidative enzyme activities 
in the nesfatin-1 group were significantly increased 
compared to the other group. As a result of histopatho-
logical examinations, apoptotic and necrotic cell death 
in the hippocampus CA1 region has been shown to de-
crease significantly in the group given nesfatin 1. As a 
result of these studies, they reported that the nesfatin-1 
molecule has an antioxidative and anti-apoptotic ac-
tivity as well as a cerebral protective effect (34). In our 
study, since varicose saphenous veins were stained with 
more nesfatin-1 compared to healthy saphenous veins, 
we think that the proximal activity of nesfatin-1 with its 
antioxidative and anti-inflammatory activity in the tis-
sues tries to show the protective effect in the saphenous 
veins. In the study performed by Scotece and colleagues 
on human and murine chondrocytes, it was shown that 
chemotactic and proinflammatory mediators (IL 6 
and TNF alpha) increased the expression of nesfatin-1 
(35). In this study, we have demonstrated that varicose 
veins induced as a result of an inflammatory process 
are stained by nesfatin-1 immunostaining. The fact that 
nesfatin-1, the anti-inflammatory efficacy of which has 
been shown, has stained varicose veins in our study has 
been interpreted by the fact that nesfatin was accumu-
lated in tissues to show its anti-inflammatory effect. In 
the study of Kuyumcu, the relationship between nesfa-
tin-1 serum values in carotid artery stenosis was inves-
tigated. The study included three groups of 60 patients 
with carotid artery stenosis less than 60%, carotid ar-
tery stenosis more than 60%, and without atheroscle-
rotic carotid artery stenosis according to computerized 
carotid artery angiography. All patients were evaluated 
for serum nesfatin-1 levels. Serum nesfatin-1 levels in 
the group without carotid artery stenosis were found 

statistically higher in groups with less than those with 
60% carotid artery stenosis. Serum nesfatin-1 levels in 
the group with less than 60% carotid artery stenosis 
were found statistically higher than those with carotid 
artery stenosis more than 60%. It was found that there 
was a negative correlation between carotid artery ste-
nosis and serum nesfatin-1 levels. According to these 
results, it was claimed that there was a close relation-
ship between atherosclerotic carotid artery disease and 
nesfatin-1 levels in the inflammatory processes (36).  In 
our study, the fact that nesfatin-1 was more stained in 
VV tissue showed that there was a close relationship of 
nesfatin-1 with anti-inflammatory activity in venous 
insufficiency resulting from an inflammation process. 
We think that it accumulated in the tissue to suppress 
the inflammatory process. This information is consist-
ent with the anti-inflammatory efficacy of nesfatin in 
literature. In literature, most previous studies about nes-
fatin-1 have been conducted by analyzing serum levels 
of nesfatin and few studies investigated tissue levels of 
nesfatin-1 in rats. To the best of our knowledge, this is 
the first study analyzing tissue levels of nesfatin-1 in the 
human body. Zhang et al. studied the relationship be-
tween DM and nesfatin-1 and showed that serum levels 
of nesfatin-1 in newly diagnosed diabetic patients were 
significantly higher than serum levels of nesfatin-1 lev-
els in both groups of patients with impaired and normal 
glucose tolerance (37).  Li et al. showed that there was 
a positive correlation between age and serum levels of 
nesfatin-1 meaning that nesfatin-1 increased by aging 
(38).  Gunes et al. showed that serum levels of nesfa-
tin-1 in obese children with hypertension were high-
er than those of obese children without hypertension 
(39).  In these three studies, serum levels of nesfatin-1 
in the elderly or patients with DM or hypertension were 
seen to be higher than in the normal population. In our 
study, both the mean age of the control group and the 
number of diabetic and/or hypertensive subjects in the 
control group were higher than the study population 
meaning that the control group was supposed to have 
higher tissue levels of nesfatin 1. However, staining of 
wall of saphenous vein by nesfatin-1 stain was signifi-
cantly more intense in patients with venous insufficien-
cy as compared to the control group, which indicates 
higher tissue levels of nesfatin-1 in saphenous veins of 
the study group. This finding supports the idea suggest-
ing that nesfatin-1 has accumulated in the walls of vari-
cose veins to exert anti-inflammatory action.

In conclusion, new treatment methods may be de-
veloped to understand the pathophysiology of varicose 
vein formation and to prevent its formation. Although 
it is a neuropeptide assuming the roles of energy home-
ostasis and appetite regulation, in this study, we have 
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obtained results that suggest it is a molecule that may 
be used in the prevention and/or treatment of VV for-
mation with its anti-inflammatory and antiapoptotic 
efficacy. At this point, further studies can be performed 
on a larger scale.
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