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Is There any Association Between Nesfatin-1 and 
Generalized Anxiety Disorder?
Bulent Bahceci1, Erman Bagcioglu2, Aziz Ramazan Dilek3, Fatmagul Helvaci Celik4, Ilkay Bahceci5,
Yucel Gonul6, Cicek Hocaoglu7

ÖZET:
Nesfatin-1 ve yaygın anksiyete bozukluğu 
arasında ilişki var mı?

Amaç: Bu çalışmanın amacı yaygın anksiyete bozukluğu 
(YAB)’nun patogenezinde nesfatin-1’in olası rolünü 
araştırmaktır.
Yöntem: Bu çalışmada 40 YAB’lu hasta ile yaş ve BMI 
ile eşleştirilmiş 42 sağlıklı kontrol’un plasma nesfatin-1 
düzeyleri ölçüldü. Anksiyete şiddeti Hamilton Anksiyete 
Derecelendirme Ölçeği (HAM-A) ile değerlendirildi.
Bulgular: Hasta ve kontrol grupları arasında nesfatin-1 
düzeyinde anlamlı bir farklılık yoktur. Ortalama serum 
nesfatin-1 düzeyi yaş, hastalık süresi, BMI ve HAM-A 
skoru ile korelasyon göstermiyordu.
Sonuç: Sonuçlarımız YAB‘nun nesfatin-1 ile ilişkili 
olduğunu desteklemiyor. 

Anahtar sözcükler: yaygın anksiyete bozukluğu, nesfa-
tin-1, vücut kitle indeksi
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ABS TRACT:
Is there any association between nesfatin-1 
and generalized anxiety disorder? 

Objective: The aim of the present study was to find out 
the possible role of nesfatin-1 in the pathogenesis of 
generalized anxiety disorder (GAD).
Methods: In this study, we measured plasma nesfatin-1 
levels in 40 GAD patients and 42 controls that were 
matched by age and BMI. The severity of anxiety 
was evaluated with the Hamilton Anxiety Rating Scale 
(HAM-A).
Results: There was no statistically significant difference 
in the nesfatin-1 levels between patient and control 
groups. The mean serum nesfatin-1 level did not show 
any correlation with age, duration of illness, BMI, HAM-A 
scores in the patient and control groups.
Conclusion: Our results do not support that nesfatin-1 
is associated with GAD.

Keywords: generalized anxiety disorder, nesfatin-1, 
body mass index 
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 INTRODUCTION

 Generalized anxiety disorder (GAD) is 
characterized by persistent fear or worries. 
Individuals often feel that something bad is just 
about to happen1. There is strong evidence for a 
neurobiological contribution to GAD. Some 
neurotransmitters have been indicated as possible 
contributors in the pathogenesis of GAD, including 
g a m m a - a m i n o b u t y r i c  a c i d  ( G A B A ) / 
benzodiazepine complexes2,3, serotonin and 
norepinephrine4-7 and cholecystokinin8. 
 Nesfatin-1 was discovered in 2006 by Oh-I et al.9 as 
an 82 amino acid polypeptide derived from the 

calcium and DNA-binding protein. Initially, nesfatin-1 
emerged as the anorexigenic hormone that 
suppresses appetite10,11. Merali et al.12 have reported 
that nesfatin-1 may be involved in the mediation of 
anxiety and/or related responses. Since its discovery 
nesfatin-1 has been investigated in many psychiatric 
illnesses. Nesfatin-1 levels have been found to be 
altered in patients with depression13, panic disorder14, 
obsessive compulsive disorder15 and suicide victims16. 
GAD patients have presented with significantly lower 
plasma levels of nesfatin-1 than controls17. Further 
confirmatory research on nesfatin-1 is required to 
clarify its pathophysiological role in psychiatric 
illnesses, including GAD.
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 Therefore, the objectives of this study were: (i) 
to find out the possible role of nesfatin-1 in the 
pathogenesis of GAD (ii) to determine the 
association of HAM-A scores, BMI and nesfatin-1 
level in GAD patients and controls. 

 METHODS

 Participants

 A total of 40 patients (aged between 18 and 60 
years) suffering from GAD were consecutively 
admitted to the psychiatry outpatient services of the 
University of Rize Recep Tayyip Erdogan. The 
diagnosis was made by two independent psychiatrists 
according to DSM-IV criteria. Patients were on their 
first psychiatric admission due to GAD. Patients with a 
different Axis I diagnosis, concomitant medical or 
neurological illness, substance abuse and 
psychotropic medication history were not included in 
this study. For the assessment of disease severity, the 
Turkish version of the Hamilton anxiety rating scale 
(HAM-A) was applied18. The control group consisted 
of 42 healthy individuals matched by age, sex, and 
BMI. Control subjects with any DSM IV diagnosis 
were excluded. These were free of any medication for 
at least 30 days prior to blood sampling. They had no 
history of endocrinological, hepatic, renal, or 
neurological disease. The BMI was calculated as body 
weight (kg) divided by the square of the height (m2) 
(kg/m2). Written informed consent was obtained from 
all subjects after a detailed and extensive description 
of the study. The study was approved by the local 
ethics committee. 

 Biochemical Analysis

 Venous blood samples were taken from the 
subjects between 8:00 and 9:00 a.m. after overnight 
fasting. The samples were immediately centrifuged 
and stored at -20°C for further analysis. 
 Serum nesfatin was measured by using an ELISA 
(enzyme-linked immunosorbent assay) test kit 
(Nesfatin-1 (1-82) (Human) Phoenix Pharmaceuticals, 
Burlingame, CA) according to the manufacturer’s 
protocol. Absorbance (OD) of each well was 
measured at 450 nm with a microtiter plate reader 
(Multiskan GO, Thermo Scientific) within 10 minutes. 
Standard curves were fitted using Titri ELISA software. 
The fitted curve was then used to convert sample 
absorbance readings to nesfatin concentrations.

 Statistical Analysis

 Statistical analysis was performed using the 
statistical package for social sciences (SPSS). 
Student’s t test, the Mann-Whitney U test and the 
chi-square test were used to compare variables 
between groups. Correlation analysis was 
performed by Kendall’s tau-b correlation test. 
Results were considered significant at p<0.05.

 RESULTS

 Of the 82 participants in the study, 40 were 
patients with GAD and 42 were controls. There 
were no significant differences between the 
patients and controls on demographic or clinical 
variables, including mean age, sex, marital status, 

Tab le 1: Demographic and clinical variables of the patients and controls

 GAD (n=40) Controls (n=42) p
 Mean±SD Mean±SD

Age years 34.8±8.6 34.7±11.1 0.97
Gender (male/female) 6/34* 14/28 0.05
Education (years) 8.6±2.4 11.8±2.1 <0.001
Marital status (single/married) 17/23* 11/31 0.12
BMI (kg/m2) 21.8±1.8 21.0±1.7 0.16
HAM-A 25.7±2.8 NA
Duration of illness (years) 1.8±0.88 NA
Fasting blood glucose (mg/dl)  82.8±7.7 80.6±5.7 0.15
Nesfatin-1 (ng/ml)  1.1±0.4 (range: 0.7-2.6) 1.1±0.5 (range: 0.8-3.2) 0.17

GAD: Generalized anxiety disorder, BMI: Body mass index, HAM-A: Hamilton Anxiety Rating Scale, NA: Not applicable
(*) Presented numbers are the frequencies of variables. Chi-square test has been used for the comparisons.
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and BMI. However, the control group was more 
educated than the patient group (p<0.001). The 
details are presented in Table1. Mean plasma 
nesfatin-1 levels did not differ significantly 
between patients with GAD (1.1±0.4 ng/ml) and 
healthy control (1.1±0.5 ng/ml) subjects (p=0.17). 
The mean serum nesfatin-1 level did not show any 
correlation with age, BMI, HAM-A scores or fasting 
plasma glucose in patients (Table 2). 

 DISCUSSION

 In this study, we found no significant alteration 
in nesfatin-1 plasma concentrations between 
healthy controls and GAD patients, a finding which 
is contrary to a previous report by Gunay et al.17, 
who reported decreased nesfatin-1 levels in GAD 
patients. The sample size in both studies was 
similar.  However,  differences in patient 
characteristics may account for this discrepancy. 
We recruited patients who were on their first 
psychiatric admission due to GAD, had no 
comorbid depression and no psychotropic drug 
use history.
 Pre-clinical studies have provided supportive 
evidence that nesfatin-1 is involved in the 
pathogenesis of depression and anxiety19,20. 
Nesfatin-1 is observed in stress-related area such as 
the locus coeruleus and raphe nucleus21. Yoshido N 
et al.22 have reported that nesfatin-1 stimulates 
stress-sensitive serotonergic neurons of the raphe 
nuclei and noradrenergic locus coeruleus neurons. 
Supporting the crucial role of nesfatin-1 as a stress-
responsive agent,  intracerebroventricular 
nesfatin-1 injection in rats induces elevations of the 
stress hormones adrenocorticotropic hormone 
(ACTH) and corticosterone in plasma23. Studies on 

humans support the animal model findings. 
Nesfatin-1 levels have been found to be higher in 
patients with major depressive disorder13, panic 
disorder14, and obsessive compulsive disorder15 
than their respective control groups. Taken 
together, these results suggest that nesfatin-1 levels 
might be associated with anxiety and depression. 
However, our data fail to support the assumption 
that nesfatin-1 may be causally involved in the 
pathogenesis of GAD. Future studies with larger 
sample sizes are needed to clarify whether 
nesfatin-1 is involved in GAD. A number of studies 
have found that there is a negative correlation 
between plasma nesfatin-1 levels and BMI24,25. On 
the other hand, a positive association between 
nesfatin-1 and BMI has been noted by some 
authors13,26. We found no correlation between blood 
nesfatin-1 levels and the BMI. Different variables, 
including gender, mean age and medical 
characteristics of patients, may account for the 
discrepancy. 
 Several limitations should be taken into 
consideration when interpreting our results. First, 
the sample size was small. Second, due to the 
cross-sectional design, nesfatin-1 levels were only 
assessed once. To better understand the 
relationship between nesfatin-1 and GAD, follow-
up of the course of nesfatin-1 levels is required. 

 CONCLUSION

 According to our knowledge, this is the second 
study evaluating the plasma nesfatin-1 level in 
patients with GAD. Our results do not support that 
nesfatin-1 is associated with GAD. Further studies 
with larger sample sizes and follow ups are needed 
to clarify the involvement of nesfatin-1 in GAD. 

Tab le 2: Correlation coefficients (r) between nesfatin-1 level and other parameters in the patient and control groups

 GAD (n=40)  Controls (n=44) 
 Nesfatin-1 p Nesfatin-1 p

Age (years)  0.15 0.32 -0.06 0.68
BMI -0.09 0.57  0.06 0.70
HAM-A -0.02 0.86 - 
Fasting blood glucose (mg/dl) -0.02 0.87 -0.15 0.33
Duration of illness (years) -0.22 0.22 -

GAD: Generalized anaxiety disorder, BMI: Body Mass İndex, HAM-A: Hamilton Anxiety Rating Scale
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