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Özet
Amaç: Amacımız obez ve normal kilolu bireylerde vaspin ve galanin düzeylerini karşılaştırmak, bu parametrelerin obezite ve diğer ilişkili parametrelerle 
ilişkili olup olmadığını ortaya çıkarmak.
Gereç ve Yöntemler: Çalışmaya obezitesi olan 40 hasta ve 40 kontrol alındı. Biyokimyasal parametreler hasta dosyalarından kaydedildi. Hastalardan alınan 
kan örneklerinin santrifüjlenmesi sonucu elde edilen örnekten galanin ve vaspin düzeyleri çalışıldı.
Bulgular: Gruplar cinsiyet ve yaş açısından birbirine benzerdi (p>0.05). Obezitesi olan grupta galanin düzeyleri kontrol grubuna göre daha yüksekti 
(p<0,001). Vaspin düzeyleri obezitesi olan grupta kontrol grubuna göre daha yüksekti ancak istatistiksel olarak anlamlı değildi (p>0.05). Hasta grubunda 
glukoz, insülin, trigliserit ve LDL-C düzeyleri kontrol grubuna göre istatistiksel olarak anlamlı derecede yüksekti (p<0,001). TSH açısından istatistiksel ola-
rak anlamlı fark yoktu (p>0.05). Sırasıyla galanin ve glukoz, insülin ve BMI ile istatistiksel olarak anlamlı bir pozitif korelasyon bulundu (p<0.001, r=0.401; 
p<0.001, r=0.519; p<0.001, r=0.714). Ayrıca vaspin ile insülin, vücut kitle indeksi (VKİ) arasında sırasıyla istatistiksel olarak anlamlı pozitif korelasyon 
vardı (p=0.05,r=0.222;p=0.03, r=0.238).
Sonuçlar: Sonuçlarımız, obez kişilerde yüksek serum galanin ve vaspin konsantrasyonlarının kilo alımının bir sonucu olabileceğini veya obezitenin patoge-
nezinde rol oynayan birçok faktörden biri olabileceğini göstermektedir.
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Abstract
Objective: Our aim was to compare vaspin and galanin in obese and normal weight individuals, to reveal whether these parameters are related to obesity 
and other related parameters.
Material and Methods: Forty patients with obesity and 40 control subjects were included in the study. Biochemical parameters were recorded from patient’s 
files. Galanin and vaspin levels were studied from the sample obtained as a result of centrifugation of blood samples taken from the patients.
Results: The groups were similar to each other in terms of gender and age (p>0.05). Galanine levels were higher in the group with obesity compared to the 
control group (p<0.001). Vaspin levels were higher in the group with obesity compared to the control group, but it was not statistically significant (p>0.05). 
Glucose, insulin, triglyceride and low-density lipoprotein cholesterol (LDL-C) levels were statistically significantly higher in the patient group than in the 
control group (p<0.001). There was no statistically significant difference in terms of thyroid stimulating hormone (TSH) (p>0.05). A statistically significant 
positive correlation was found with galanin, glucose, insulin, and body mass index (BMI), respectively (p<0.001, r=0.401; p <0.001, r=0.519; p <0.001, 
r=0.714). Also there was statistically significant positive correlation between vaspin and insulin, BMI, respectively (p=0.05, r=0.222; p=0.03, r=0.238).
Conclusion: Our results show that high serum concentrations of galanin and vaspin in obese subjects may be the result of weight gain or may be one of many 
factors involved in the pathogenesis of obesity. 
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INTRODUCTION
Obesity is a metabolic health problem that develops 

as a result of excess fat storage of excess energy due to 
more energy intake than the body needs and a multi-
factorial health problem that ranks second among the 
preventable causes of death, the frequency of which is 
increasing all over the world. Obesity plays a role in 
the development of prediabetes and type 2 diabetes 
(T2DM), primarily by causing insulin resistance. In 
addition, obesity causes diseases such as hypertension 
(HT), hyperlipidemia, cardiovascular diseases, cerebro-
vascular diseases, obstructive sleep apnea syndrome, 
polycystic ovary syndrome, non-alcoholic fatty liver 
disease, osteoarthrosis and depression. The changes in 
the structure of adipose tissue also lead to imbalances 
in the secretion of adipocytokines (1).

Vaspin is an adipocytokine from the serine protease 
inhibitor family that is secreted from visceral and cuta-
neous adipose tissue (2). The release of vaspin is in the 
form of a circadian rhythm. Studies have shown that 
serum vaspin concentrations increase before meals and 
decrease after meals. The oscillation rhythm of serum 
vaspin concentrations is the opposite of glucose and in-
sulin. It is thought that this decrease in the postprandial 
period is due to energy intake or increased plasma in-
sulin and glucose concentrations (3).

Galanin (GAL) is a peptide found in organs such 
as the intestine, pancreas, hypothalamus, pituitary, 
adrenal medulla, and placenta (4). GAL plays a role 
in neurological, endocrinological and metabolic pro-
cesses such as learning, memory, addiction, appetite, 
and mood in the human body (5). GAL peptide has an 
effect on insulin secretion from the pancreas and also 
increases insulin sensitivity (6).

Despite extensive research to reveal the pathophys-
iology of obesity disease, the precise molecular mecha-
nisms of obesity have not been fully elucidated. In some 
studies, it has been observed that galanin and vaspin are 
effective on metabolism, glucose and lipid metabolism. 
However, studies on obesity and metabolic parameters 
are few. Therefore, the aim of this study is; to reveal the 
level of galanin and vaspin in obesity and to contribute 
to new prospective treatment regimens.

MATERIAL AND METHODS
This study was conducted prospectively in Universi-

ty Faculty of Medicine, Department of Internal Diseas-
es, Department of Endocrinology and Metabolism Dis-
eases. Before the study, informed consent forms were 
given to the patient and control groups, which included 
the details of the study. Subjects with consent were in-
cluded in the study as patient and control groups. 

Study Design and Patients
Individuals who were followed up and treated in 

Faculty of Medicine, Department of Endocrinology 
and Metabolism Diseases outpatient clinic and clinic 
between 2019-2020, and filled the voluntary participa-
tion form were included into the study. Forty patients 
with obesity and 40 healthy normal weight individuals 
were included in the study. Age, gender, height, weight, 
body mass index and background of both obese and 
normal-weight individuals were questioned. Fasting 
plasma glucose (FPG), blood urea nitrogen (BUN), 
creatinine, sodium, potassium, calcium, albumin, as-
partate aminotransferase (AST), alanine aminotrans-
ferase (ALT), total cholesterol, low-density lipoprotein 
cholesterol (LDL-C), high-density lipoprotein choles-
terol (HDL-C), triglyceride (TG), insulin, hemogram, 
thyroid stimulating hormone (TSH), free thyroxine 
(fT4) were recorded. In addition to the routine blood 
analyzes performed during fasting, 4 ml blood sam-
ples were taken into gel tubes to study the galanin and 
vaspin parameters from the individuals participating in 
the study. Plasma samples obtained by centrifugation 
of these samples in the laboratory were stored at -80°C 
until the time of study.

Study Exclusion and Acceptance Criteria
Our patient group was consisted of patients with 

obesity (Body mass index (BMI) of 30 and above) be-
tween the ages of 18-60, who filled out the voluntary 
participation form and did not have any additional 
disease. Our control group consisted of normal weight 
(BMI 20-25) individuals between the ages of 18-60, 
who filled out the voluntary participation form and did 
not have any additional disease. Individuals who did 
not fill in the voluntary participation form, individuals 
younger than 18 years old, over 60 years old, pregnant 
women, those with a BMI below 20 and those with a 
BMI of 25-29.9 were not included in our study. Those 
with additional diseases (T2DM, HT, cardiovascular 
disease, thyroid dysfunction, liver failure, kidney fail-
ure, respiratory system disease, etc.) were not included 
in the study for both the control group and the patient 
group.

Laboratory Analysis
For routine hormonal and biochemical analyzes, 

blood was collected in gel, non-anticoagulant, yellow 
capped tubes after 8-10 hours of fasting in the morning. 
After the blood samples were kept at room temperature 
for a while, they were centrifuged at 4000 rpm for 10 
minutes. Serum obtained by centrifugation were used 
for the evaluation of hormonal and biochemical assays. 
Biochemical parameters and lipid panel were studied 
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Variables Group n Mean±SD p
Age (years) Patient 40 31.15±6.77

0.44
Control 40 30.10±5.23

BMI (kg/m2) Patient 40 36.59±6.68
p<0.001*

Control 40 22.49±1.36

Abbreviations: BMI; Body mass index, Mean± SD; Mean±Standard Deviation, N;number;*Statistically significant

by spectrophotometric method in Biochemistry Labo-
ratory. TSH, fT4 were studied with Enzyme chemilumi-
nescent immunoassay (ELISA).

In addition to routine assays, blood collected in gel-
free anticoagulant tubes for serum galanin and vaspin 
levels was brought to the laboratory environment, cen-
trifuged at 4000 rpm for 10 minutes and separated into 
serum. The separated serum was stored at -80°C until 
the study. When the study time came, the serum was 
analyzed manually by the ELISA method by following 
the kit procedure. Data were obtained using the Scan-
for Multiscan FC 2.5.1 computer program. Values were 
obtained by calculating the unknown samples by com-
parison according to the calibration curve obtained in 
this program.

Statistical Analysis
In the evaluation of the data obtained in the study, 

IBM SPSS for Windows 25 program was used for statis-
tical analysis. While evaluating the study data, Student’s 
t-test was used to compare the mean standard deviation 
of descriptive statistical methods (mean±standard de-
viation) and quantitative values, and to compare nor-
mally distributed parameters between groups. Pearson 
correlation test was used to evaluate the relationships 
between parameters. P value ≤0.05 was considered sta-
tistically significant.

The study was approved by the Ethics Committee 
decision (dated: 22.01.2020; number:23). and carried 
out in accordance with the Declaration of Helsinki. 
An informed consent form was taken from the partic-
ipants. 

RESULTS
A total of 80 individuals, including 40 individuals 

with obesity (20 males and 20 females) and 40 indi-
viduals with normal weight (20 males and 20 females) 
were included in our study.  There was no statistically 
significant difference between the two groups in terms 
of mean age and gender (p>0.05). Comparison of the 
demographic characteristics of the cases are given in 
Table 1. 

FPG and insulin levels was significantly higher in 
obese patients compared to control group (p<0.001). 
TG and LDL-C levels are higher in the patient group 
compared to the control group (respectively; p<0.001; 
p=0.002). HDL-C levels were lower in patient group 
compared to the control group (p<0.001). Comparison 
of biochemical and hormonal parameters of the groups 
are given in Table 2.

Galanin levels were significantly higher in the pa-
tient group compared to the control (p<0.001). Vaspin 
levels were higher in the patient group compared to the 
control but not statistically significant (p=0.102). In the 
correlation analysis, a statistically significant positive 
correlation was found between serum galanin level and 
BMI (r=0.714, p<0.001). Also a statistically significant 
positive correlation was found between serum vaspin 
level and BMI (r=0.238, p=0.03), (Table 3).

A statistically significant and positive correlation 
was found between serum galanin levels and FPG 
(r=0.401, p<0.001). A statistically significant and pos-
itive correlation was found between serum galanin lev-
els and TG (r=0.229, p=0.04). A statistically significant 
and negative correlation was found between serum 
galanin level and HDL (r=-0.482, p<0.001). A statisti-
cally significant positive correlation was found between 
FPG and TG (r=0.277, p=0.01), (Table 4).

A statistically significant positive correlation was 
found between serum galanin levels and insulin 
(r=0.519, p<0.001). A statistically positive and signifi-
cant correlation was found between serum vaspin levels 
and insulin (r=0.222, p=0.05) (Table 5).

DISCUSSION
Adipose tissue is one of the most important and 

largest endocrine organs of our body, secretes a large 
number of bioactive substances related to neuroendo-
crine and immune functions in our body (7,8). Ad-
ipocytokines are associated with the pathogenesis of 
diseases such as metabolic syndrome, obesity, insulin 
resistance, hypertension, cardiovascular diseases, and 
dyslipidemia (9-11). Today, it is thought that there 
is a pathophysiological link between adipose tissue 

Table 1. Comparison of Demographic Characteristics of Groups 
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Table 2. Comparison of Biochemical and Hormonal Parameters of the Groups

Variables Groups n Mean±SD p

APG (mg/dl) Patient 40 93.95±9.56
p<0.001*

Control 40 86.40±5.60

Insulin (mU/L) Patient 40 18.09±8.26
p<0.001*

Control 40 7.69±3.36

ALT (U/L) Patient 40 24.48±11.10
0.02*

Control 40 18.85±10.92

T. Chol (mg/dl) Patient 40 154.83±41.01
0.51

Control 40 149.93±21.89

TG (mg/dl) Patient 40 184.90±119.37
p<0.001*

Control 40 82.13±44.70

LDL (mg/dl) Patient 40 110.55±27.55
0.002*

Control 40 93.18±20.21

HDL (mg/dl) Patient 40 44.78±10.89
p<0.001*

Control 40 54.20±11.46

Galanin (ng/ml) Patient 40 0.89±0.16
<0.001*

Control 40 0.72±0.18

Vaspin (ng/ml) Patient 40 1.22±0.17
0.10

Control 40 1.11±0.38

Abbreviations: FPG; Fasting plasma glucose, ALT; Alanineaminotransferase, T. Chol; Total cholesterol, LDL; Low-densitylipoprotein, HDL;High-densityli-
poprotein, TG; Triglyceride, N;number; *Statistically significant, Mean± SD; Mean±Standard Deviation

Table 3. Correlation of Galanin and Vaspin Levels with BMI and Age

Variables Galanin (ng/ml) Vaspin (ng/ml) BMI (kg/m2) Age(years)

Galanin (ng/ml) r - 0.006 0.714 * -0.083

p - 0.95 <0.001 0.47

Vaspin (ng/ml) r 0.006 one 0.238 * -0.015

p 0.95 0.03 0.89

BMI (kg/m2) r 0.714 * 0.238 * one 0.026

p <0.001 0.03 0.82

Age (years) r -0.083 -0.015 0.026 -

p 0.47 0.89 0.82 -

Abbreviations: BMI; Body Mass Index, *Statistically significant 
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Variables Galanin
(ng/ml)

Vaspin
(ng/ml)

FPG
(mg/dl)

TG
(mg/dl)

LDL
(mg/dl)

HDL
(mg/dl)

Galanin
(ng/ml)

r - 0.006 0.401* 0.229* 0.186 -0.482*

p - 0.95 p<0.001 0.04 0.10 p<0.001

Vaspin
(ng/ml)

r 0.006 one 0.087 -0.015 0.088 0.127

p 0.95 0.44 0.90 0.44 0.26

APG
(mg/dl)

r 0.401* 0.087 - 0.277* 0.158 -0.184

p p<0.001 0.44 - 0.01 0.16 0.10

TG
(mg/dl)

r 0.229* -0.015 0.277* - 0.237* -0.547*

p 0.04 0.90 0.01 - 0.03 p<0.001

LDL
(mg/dl)

r 0.186 0.088 0.158 0.237* - -0.080

p 0.10 0.44 0.16 0.03 - 0.48

HDL
(mg/dl)

r -0.482* 0.127 -0.184 -0.547* -0.080 -

p p<0.001 0.26 0.10 p<0.001 0.48 -

Abbreviations: FPG; Fasting plasma glucose, LDL; low-density lipoprotein, HDL; High-densitylipoprotein, TG; triglyceride, *statistically significant

Table 4. Correlation of Galanin and Vaspin with Biochemical Parameters

Table 5. Correlation of Galanin and Vaspin with Hormonal Parameters

Variables Galanin
(ng/ml)

Vaspin
(ng/ml)

TSH
(mIU/L)

fT4
(ng/dl)

Insulin
(mU/L)

Galanin
(ng/ml)

r - 0.006 0.135 -0.052 0.519*

p - 0.95 0.23 0.65 p<0.001

Vaspin
(ng/ml)

r 0.006 - -0.097 -0.056 0.222*
p 0.95 - 0.39 0.62 0.05

TSH
(mIU/L)

r 0.135 -0.097 - -0.288* 0.052

p 0.23 0.39 - 0.01 0.65

fT4
(ng/dl)

r -0.052 -0.056 -0.288* - -0.097

p 0.65 0.62 0.01 0.39

Insulin
(mU/L)

r 0.519* 0.222* 0.052 -0.097 -

p p<0.001 0.05 0.65 0.39

 Abbreviations: TSH; Thyroid stimulating hormone, fT4; free thyroxine

dysfunction, abnormal production of adipokines and 
obesity (12). It has been determined that neuropep-
tides in the hypothalamus affect food intake, body 
weight, body temperature and metabolic rate (13,14).

Galanin is a neuropeptide with distribution in vari-
ous tissues and organs such as gastrointestinal, central 
nervous system, adrenal medulla and placenta (15). 
The galaninergic system is responsible for many physi-
ological processes such as gastrointestinal motility, per-
ception of pain, learning and memory, neuroendocrine 

control, regulation of feeding behavior and cardiovas-
cular contraction and related pathologies (4,16). Recent 
data have shown that galanin peptide increases insulin 
secretion from the pancreas and increases insulin sen-
sitivity. Galanin levels were found to be high in obese 
and diabetic patients (6,17). An increase was report-
ed in the levels of GAL protein in the paraventricular 
nucleus of mice with a diet rich in fat and suitable for 
obesity (18,19). In a study in rats, it was found that af-
ter injecting galanin into the paraventricular nucleus of 
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the mice, they ate a fat-rich meal. This situation proves 
to us that there is a strong relationship between obesi-
ty and galanin (20,21). Baranowska et al. investigated 
galanin, leptin and neuropeptide Y levels in women 
aged 26-39 and postmenopausal women aged 47-65 
years and plasma galanin concentrations were found to 
be significantly lower in postmenopausal women com-
pared to younger women. However, they stated that 
plasma galanin concentrations are high in obese post-
menopausal women (22). In our study, galanin values 
were statistically significantly higher in obese individ-
uals compared to the control group. Findings from this 
study suggest that peripheral galanin level is associated 
with metabolic and nutritional status in humans. 

Choi et al found a significant positive correlation 
between BMI and galanin concentrations in individuals 
with a diagnosis of gestational diabetes mellitus (23). 
Sandoval-Alzate et al. showed a positive relationship 
between BMI and serum galanin levels (24). Similar 
results were obtained in our study. We found a statis-
tically significant and positive correlation between se-
rum galanin levels and BMI. This positive correlation 
confirms that the increase in galanin levels may occur 
due to the increase in adiposity.

In our study, we found a statistically significant posi-
tive correlation between serum galanin levels, FPG and 
insulin. In other studies in the literature, Zhang et al. 
found a positive correlation between HOMA-IR and 
galanin in their study (25). Sandoval-Alzate et al. re-
ported that there was a significant positive correlation 
between serum insulin levels and insulin resistance 
with galanin.  In the same study, Sandoval-Alzate et al. 
showed a positive relationship between serum galanin 
levels and BMI and triglyceride (24).  However, these 
results conflict with the positive results of galanin on 
glucose homeoastasis. This situation can only be ex-
plained by the formation of resistance in galanin recep-
tors, such as a mechanism in insulin resistance (26,27). 
In support of this hypothesis, in the study conducted 
by Acar et al., when compared in terms of serum gala-
nin levels between obese children without insulin re-
sistance and obese children with insulin resistance, it 
was found to be higher in obese children with insulin 
resistance. However, it was not statistically significant 
(28). One of the studies examining the relationship be-
tween galanin and hyperlipidemia in obese individuals 
found a significant positive correlation between serum 
galanin concentration and triglyceride (29). A similar 
result was found by Sandoval-Alzate et al. demonstrat-
ed in one of his studies. They showed a positive corre-
lation between triglyceride and serum galanin in obese 
patients without diabetes (24). The data obtained in our 
study showed similar results with these studies. In our 

study, we found a significant positive correlation be-
tween serum galanin level and triglyceride. In the cor-
relation analysis between other lipid parameters and 
serum galanin, we did not find a statistically significant 
relationship between LDL and serum galanin level, but 
we found a statistically significant negative correlation 
between HDL and serum galanin level.

Vaspin is an adipocytokine secreted from visceral 
and subcutaneous adipose tissues. Higher vaspin serum 
concentrations were found to be associated with obesi-
ty, insulin resistance, and T2DM in humans. However, 
the mechanisms how vaspin secretion may be linked to 
deterioration of glucose metabolism and insulin sen-
sitivity are not entirely understood. Administration of 
vaspin to obese mice improves glucose tolerance, insu-
lin sensitivity, and reduces food intake (30,31). Yang et 
al found higher serum vaspin concentrations in obese 
elderly individuals compared to normal weight indi-
viduals (32). Klöting et al examined whether vaspin 
mRNA expression is a marker of visceral obesity and 
correlates with anthropometric and metabolic param-
eters, body fat distribution, insulin sensitivity, and 
glucose tolerance. Their data indicates that induction 
of human vaspin mRNA expression in adipose tissue 
is regulated in a fat depot-specific manner and could 
be associated with parameters of obesity, insulin resist-
ance, and glucose metabolism (33). A study examining 
the relationship between obesity and vaspin, but with 
different results, was conducted by Auguet et al. It was 
determined that serum vaspin levels did not increase 
in morbidly obese women and that serum vaspin levels 
did not correlate with glucose, BMI, and lipid parame-
ters (34).

In a study examining the relationship between obese 
individuals and vaspin; obese individuals who lost 2% 
or more of their initial weight after a 12-week diet, sig-
nificant reductions in insulin, HOMA-IR, and vaspin 
levels were demonstrated with a decrease in BMI (35). 
In contrast, Akbarzadeh et al. on the other hand, they 
could not show a significant relationship between BMI 
value and vaspin value in their study (36). In our study, 
a statistically significant positive correlation was found 
between serum vaspin level and BMI.

In a study conducted by Lu et al, rats were divid-
ed into two groups on a high-fat diet (37% carbohy-
drates, 13% protein, 50% fat) and a normal diet (57% 
carbohydrates, 18% protein, 25% fat). Mice on a high-
fat diet were injected vaspin.  Rats receiving a high-fat 
diet after vaspin injection were shown to have signif-
icantly reduced fasting glucose and fasting insulin 
values compared to rats receiving a normal diet (37). 
In a similar study rats given a high-fat diet (20% car-
bohydrate, 21% protein, 59% fat) were compared with 
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rats given a standard diet (62.8% carbohydrate, 25.8% 
protein, 11.4% fat) and insulin, glucose, HOMA-IR and 
vaspin values were found significantly higher rats giv-
en a high-fat diet (38). In our study, however, we did 
not find a statistically significant relationship between 
serum vaspin level and fasting plasma glucose in the 
correlation analysis. However, we found a statistically 
significant positive correlation in the correlation analy-
sis between serum vaspin level and insulin levels.

Saboori et al. found higher concentrations of vaspin 
in obese women aged 20-50 years. than thin women. In 
addition, in this study, no significant relationship was 
found between vaspin levels and fasting glucose, LDL, 
HDL and triglyceride levels (39). Sathyaseelan et al. 
showed no significant correlation between vaspin and 
serum lipid levels (40). Similar results were obtained in 
our study as well. We did not find a statistically signifi-
cant relationship between serum vaspin levels and TG, 
LDL and HDL.

As a result, high plasma concentrations of gala-
nin and vaspin in obese subjects may be the result of 
weight gain or may be one of many factors involved in 
the pathogenesis of obesity. White adipose tissue plays 
a regulatory role in many functions in the body with 
the mediators it secretes. Adipokines have beneficial 
effects on energy balance and insulin resistance. Al-
though thousands of studies have been conducted on 
the subject to date, more studies are needed to clarify 
the complex effect network of adipokines in the body 
and to benefit from adipokines in the prevention and 
treatment of obesity. Therefore, we think that drug 
treatments targeting these adipose tissue-derived adi-
pokines may increase insulin sensitivity and also have a 
protective effect against atherosclerosis Further studies 
to fully elucidate the role of galanin and vaspin in obesi-
ty will make an important contribution to the treatment 
of not only obesity, but also diabetes, hypertension and 
cardiovascular diseases accompanying obesity. 

Ethical approval: This Internal Diseases residency 
thesis conducted as a 2020/3-17 D coded project was 
supported by University Scientific Research Projects 
Coordination Unit. The study was approved by the Eth-
ics Committee decision (dated: 22.01.2020; number:23) 
and carried out in accordance with the Declaration of 
Helsinki. An informed consent form was taken from 
the participants. 

Conflicts of interest: The authors declare that they 
have no conflict of interest. 

Authors’ Contribution: The authors declare that, 
they have contributed equally to the manuscript.

REFERENCES
1. Türkiye Endokrinoloji ve Metabolizma Derneği. Obezite Tanı, 

Tedavi ve İzlem Kılavuzu. 8. Basım,s. 11, BAYT Bilimsel Araştır-
malar Basın Yayın ve Tanıtım Ltd. Şti, Ankara, 2019.

2. Eichelmann F, Rudovich N, Pfeiffer AF, Schulze MB, Giuseppe 
RD, Boeing H, et al. Novel adipokines: Methodological utility in 
human obesity research. Int. J. Obes. 2017;41:976–981.

3. Jeong E, Youn BS, Kim DW, Kim EH, Park JW, Namkoong 
C. et al. Circadian rhythm of serum vaspin in healthy male 
volunteers: Relation to meals. J. Clin. Endocrinol. Metab. 
2010;95:1869–1875. 

4. Leibowitz SF, Wortley KE. Hypothalamic control of ener-
gy balance: different peptides, different functions. Peptides. 
2004;25:473–504.

5. Lang R, Gundlach AL, Holmes FE, et al. Physiology, signaling, 
and pharmacology of galanin peptides and receptors: three dec-
ades of emerging diversity. Pharmacol Rev. 2015;67:118–75.

6. Fang P, Yu M, Guo L, et al. Galanin and its receptors: a nov-
el strategy for appetite control and obesity therapy. Peptides. 
2012;36:331–9.

7. Lago F, Dieguez C, Gómez-Reino J, Gualillo O. Adipokines as 
emerging mediators of immune response and inflammation. 
Nat Clin Pract Rheumatol. 2007;3:716–724. 

8. Antuna-Puente B, Feve B, Fellahi S, Bastard JP. Adipokines: the 
missing link between insulin resistance and obesity. Diabetes 
Metab. 2008;34(1):2-11

9. Weiss R, Dziura J, Burgert TS, et al. Obesity and the meta-
bolic syndrome in children and adolescents, N Engl J Med. 
2004;350:2362-2374.

10. Nedvidkova J, Smitka K, Kopsky V, et al. Adiponectin, an adipo-
cyte-derived protein. Physiol Res. 2005;54:133-40.

11. Ronti T, Lupattelli G, Mannarino E. The endocrine function of 
adipose tissue: an update. Clinical Endocrinology. 2006;64:355-
365.

12. Blüher M. Clinical relevance of adipokines. Diabetes Metab J. 
2012;36:317-327.

13. Szekely M, Petervari E, Balasko M, Thermoregulation, energy 
balance, regulatory peptides: recent developments. Front. Bio-
sci. 2010;1:1009-1046.

14. Szekely M, Balasko M, Soos S, Petervari E. Peptidergic regu-
lation of food intake: changes related to age and body compo-
sition. Morrison JL (Ed.), Food Intake: Regulation, Assessing 
and Controlling. New York: Nova Science Publishers Inc, 2012; 
83-104.

15. Holmes A, Kinney JW, Wrenn CC, Li Q, Yang RJ, Ma L, et al. 
Galanin GAL-R1 receptor null mutant mice display increased 
anxiety-like behav-ior specific to the elevated plus-maze. Neu-
ropsychopharmacology. 2003;28(6):1031-1044.

16. Wrenn CC, Kinney JW, Marriott LK, Holmes A, Harris AP, 
Saavedra MC, et al. Learning and memory performance in mice 
lacking the GAL-R1 subtype of galanin receptor. Eur J Neurosci. 
2004;19:1384-1396.

17. Lang R, Kofler B. The galanin peptide family in inflammation. 
Neuropeptides. 2011 Feb;45(1):1-8. 

18. Leibowitz SF, Akabayashi A, Wang J. Obesity On A High-Fat 
Diet, Role Of Hypothalamic Galanin in Neurons of the Anteri-
or Paraventricular Nucleus Projecting to the Median Eminence. 
Journal of Neuroscience. 1998;18(7):2709-2719.

19. Leibowitz SF Avena NM, Chang GQ, Karatayev O, Chau DT, 
Hoebel BG. Ethanol İntake İncreases Galanin Mrna in the Hy-
pothalamus and Withdrawal Decreases it. Physiology Behavior. 
2003;79(1):103-111.



TAKMET et al.

36KSU Medical Journal 2023;18(3): 29-36 KSÜ Tıp Fak Der 2023;18(3): 29-36

20. Zhang Z, Gu C, Fang P, Shi M, Wang Y, Peng Y, et al. Endoge-
nous galanin as a novel biomarker to predict gestational diabe-
tes mellitus. Peptides. 2014;54:186- 189.

21. Crawley JN, Austin MC, Fiske SM, Martin B, Consolo S, Bert-
hold M, et al. Activity of centrally administered galanin frag-
ments on stimulation of feeding behavior and on galanin recep-
tor binding in the rat hypothalamus. J Neurosci. 1990;10(11): 
3695-3700.

22. Baranowska B, Radzikowska M, Wasilewska-Dziubínska E, 
Roguski K, Polonowski A. Relationship among leptin, neuro-
peptide Y, and galanin in young women and in postmenopausal 
women. Menopause. 2000;7:149-55.

23. Joseph L, Pilote L. Obesity and C‐Reactive Protein in Various 
Populations: A Systematic Review and Meta‐Analysis. Obesity 
Reviews. 2013; 14(3): 232-244.

24. Sandoval-Alzate HF, Agudelo-Zapata Y, González-Clavijo AM, 
Poveda NE, Espinel-Pachón CF, Escamilla-Castro JA, et al. Se-
rum galanin levels in young healthy lean and obese non-diabet-
ic men during an oral glucose tolerance test. Sci Rep. 2016; 6: 
31661-31665.

25. Zhang Z, Fang P, Shi M, Gu C, Wang Y, Bo P, et al. Association 
between circulating levels of galanin and pre-pregnancy body 
mass index in patients with gestational diabetes mellitus. Eating 
Behaviors. 2015;19:57–60.

26. Fang P, Bo P, Shi M, Yu M, Zhang Z. Circulating galanin levels 
are increased in patients with gestational diabetes mellitus. Clin 
Biochem. 2013; 46: 831-833.

27. Fang P, Shi M, Zhu Y, Bo P, Zhang Z. Type 2 diabetes mellitus as 
a disorder of galanin resistance. Exp Gerontol. 2016;73:72-77.

28. Acar S, Paketçi A, Küme T, Demir K, Çalan Ö, Böber E, Abacı 
A. Positive correlation of galanin with insulin resistance and 
triglyceride levels in obese children Turk J Med Sci. 2018 Jun 
14;48(3):560-568.

29. Fang P, Yu M, Gu X, Shi M, Zhu Y, Zhang Z, et al. Low levels 
of plasma galanin in obese subjects with hypertension. J Endo-
crinol Invest. 2017;40:63–68. 

30. Escoté X, Gómez-Zorita S, López-Yoldi M, Milton-Laskibar I, 
Fernández-Quintela A, Martínez JA, et al. Role of Omentin, 
Vaspin, Cardiotrophin-1, TWEAK and NOV/CCN3 in Obesity 
and Diabetes Development. Int J Mol Sci. 2017 ;18(8):1770.

31. Blüher M. Vaspin in obesity and diabetes: pathophysiological 
and clinical significance. Endocrine. 2012 Apr;41(2):176-82. 

32. Yang W, Li Y, Tian, T, Wang L, Lee P, Hua Q. Serum vaspin 
concentration in elderly patients with type 2 diabetes mellitus 
and macrovascular complications. BMC Endocrine Disorders. 
2017;17(1):67. 

33. Klöting N, Berndt J, Kralisch S, Kovacs P, Fasshauer M, Schön 
MR, et al. Vaspin gene expression in human adipose tissue: as-
sociation with obesity and type 2 diabetes. Biochem Biophys 
Res Commun. 2006;339(1):430-6. 

34. Auguet, T, Quintero Y, Riesco, et al. New adipokines vaspin 
and omentin. Circulating levels and gene expression in adipose 
tissue from morbidly obese women. BMC Medical Genetics. 
2011;1471; 6-12.

35. Chang HM, Lee HJ, Park HS, Kang J. H, Kim K. S, Song YS, et 
al.  Effects of weight reduction on serum vaspin concentrations 
in obese subjects: Modification by insulin resistance. Obesity. 
2010;18(11): 2105–2110.

36. Samad Akbarzadeh, Iraj Nabipour, Serum visfatin and vaspin 
levels in normoglycemic first-degree relatives of Iranian pa-
tients with type 2 diabetes mellitus. Diabetes Research and 
Clinical Practice. 2012;95:132-8.  

37. Liu S, Duan R, Wu Y, Du F, Zhang J, Li X. et al. Effects of Vaspin 
on Insulin Resistance in Rats and Underlying Mechanisms. Sci 
Rep. 2018;8:13542. 

38. Alghannam M A, Khalefa AA, Alaleem DIA, Ahmad AA. Plas-
ma Vaspin Levels in Relation to Diet Induced Metabolic Dis-
turbance in Rats. International Journal of Diabetes Research. 
2013;6:112–122.

39. Saboori S, Hosseinzadeh-Attar MJ, Yousefi Rad E, Hosseini M, 
Mirzaei K, Ahmadivand Z. The comparison of serum vaspin 
and visfatin concentrations in obese and normal weight women. 
Diabetes Metabolism Syndrome. 2015;9(4):320-323.

40. Sathyaseelan AJ, Assessment of Serum Vaspin Levels among 
Type 2 Diabetes Mellitus Patients with or without Acute Cor-
onary Syndrome, Journal of Clinical and Diagnostic Research. 
2016;10:7-10. 


