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ABSTRACT

Objectives: The aim of (this) study was to investigate concentrations of galanin and resistin in patients with endometrioid
type endometrium cancer.

Material and methods: A total of 85 patients (52 Endometrioid type Endometrium Cancer patients and 33 healthy
controls) were included in the study. Serum galanin and resistin levels were measured by an enzyme-linked immuno-
sorbent assay (ELISA).

Results: It was found that the sensitivity and specificity of galanin at the cut off level of 0,37 ng/mL, was 82.96%
and 68.78% respectively (AUC = 0.795, C1:0.691-0.898, p < 0.001). Sensitivity and specificity of resistin at the 0.27 ng/mL
cut off level, was found to be 82.95% and 59.12% respectively (AUC = 0.705, CI:0.588-0.822, p < 0.001) for prediction of
endometrioid type endometrium cancer diagnosis. Bivariate logistic regression analysis showed that, increased galanin
concentration, greater than 0.37 ng/mL, increased the risk of having endometrioid type endometrium cancer 10.2 times
(95% Cl:3.425-30.881, p < 0.001) and resistin concentration > 0.27 ng/mL, increased the risk of having endometrioid type
endometrium cancer 5.6 fold (95% Cl: 1.939-16.282, p = 0.001). On the other hand, according to adjusted Odds Ratio results
of the multiple logistic regression analysis, effect of interaction between galanin and resistin on having endometrioid
type endometrium cancer was statistically significant. Increased galanin concentration > 0.37 ng/mL with increased
resistin concentration > 0.27 ng/mL had adjusted Odds Ratio = 27.182 times greater risk of having endometrioid type
endometrium cancer (95% Cl: 6.653 to 111.109, p < 0.001).

Conclusions: Increased galanin and resistin levels, either separately or together with, seemed to increase the risk of

endometrioid type endometrium cancer other than different risk factors.
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INTRODUCTION

The most common gynecological malignancy world-
wide is cervical cancer, while endometrial cancer remains
leading gynecological neoplasm in developed countries
[1]. Obesity has been the mostimportant risk factor blamed
for EC for many years. In obesity, aromatization of andro-
stenedione to estrone was increased in adipose tissue
and cause increase in estrogen levels in circulation. From
clinical and epidemiological studies, in EC classification,
there two groups; type | and type Il tumors. Two types of
tumor have different patterns of molecular changes under-
lying pathogenesis. In EC, 80% of the cancers were Type
| tumors. This type demonstrates low-grade endometrioid
histology. They frequently develop on the basis of premalig-
nant hyperplastic lesions. Unlikely, Type Il cancers are mostly
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of non-endometrioid serous or clear-cell histology. They are
not related to hyperestrogenism and mostly seen in older
women atropic endometrium [2]. So, the association is not
totally accounted for by aromatization. Genetic mutations
(such as in phosphatase tensin homolog, PTEN) were inves-
tigated in the pathogenesis of EC. In addition, adipocytes
derived factors have also blamed for the regulation of cancer
cell growth [3]. Insulin resistance may also help to explain
the missing link between obesity and EC.

There have been researches claiming adipocytes related
peptides in pathogenesis of EC. It is known that increased
levels of these adipokines can cause initiation, progres-
sion, and metastasis of tumors [4]. Galanin and resistin are
two of them. Galanin is a 30-amino acid peptide. It has
three specific receptors galanin receptor 1-3 (GALR1-3).
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Mainly, galanin and its receptors are expressed in the central
and peripheral nervous systems and function in neurotrans-
mission. This neuroendocrine peptide also stimulates food
intake and regulates energy metabolism [5]. Recently, gala-
nin has been also shown to regulate cell proliferation and
survival in many tumors [6]. For example there have been
many genetic researches about galanin in head and neck
tumors, gastrointestinal tumors like colon and pancreas,
and intracranial tumors like hypophysis adenoma [7]. How-
ever there has been only one research about GALR1 meth-
ylation in vaginal swabs of patients with EC [8].

Resistin is another adipokine having 114 amino acids.
It is a member of the resistin-like family of proteins. It was
shown that resistin acts as a link between obesity, insulin
resistance and diabetes mellitus (DM) in animal studies. Be-
sides a positive correlation was determined between resistin
levels and pro-inflammatory factors in many diseases like
respiratory tract inflammation, renal disease, atherosclero-
sis [9]. Because of its relationship between inflammation
and comorbidities of cardiovascular disease, resistin has
been also blamed as a potential risk factor of metabolic
syndrome. Higher serum resistin level was determined in
adults with metabolic syndrome compared to healthy peo-
ple [10]. There have been researches about resistin in various
cancer types like pancreas, breast, gastric, colorectal and
esophageal cancers [11].

The aim of the current study was to investigate con-
centration of two adipocyte related peptides: galanin
and resistin in patients with endometrioid type endome-
trium cancer (EEC).

MATERIAL AND METHODS

This prospective cohort study was conducted at Ad-
nan Menderes University Hospital. The Ethics Committee of
Adnan Menderes University approved the study. Informed
consent was taken from all of the patients. Fifty-two his-
tologically confirmed EEC women were included in the
study population. Prior to surgery, none of them had un-
dergone radiotherapy or chemotherapy. In control group,
there were age and BMI matched patients, presenting with
abnormal uterine bleeding and histologically confirmed
benign conditions. Patients with any other cancer diagnosis
were excluded.

Demographic information (obstetric history, age, hy-
pertension, DM, and family history of DM) was included.
Formula of weight (kg)/height? (m?) was used for Body Mass
Index (BMI) calculation. Blood analysis of each patient was
performed in morning after at least 6 hrs fasting, before
surgery. Fasting insulin, fasting blood glucose, High Density
Lipoprotein (HDL), Low Density Lipoprotein (LDL), total
cholesterol (TC), triglyceride (TG), levels were measured. In-
sulin resistance was determined by the homeostasis model

assessment -resistance index (HOMA-IR) [11]. Matthews'For-
mula [13] as: [fasting plasma insulin plU/ml x fasting plasma
glucose (mg/dl)] / 405 was used for HOMA-IR calculation.
Enzyme immunoassay (ARCHITECT CA 125 Il Reagent Kit
and ARCHITECT CA 19-9 Reagent Kit, ARCHITECT CA
15-3 1 Reagent Kit- Abbott Laboratories, USA-North Chicago-
-Illinois) was used for measurement of plasma levels of CA15-3,
CA-125, CA19-9.

Patients in study and control groups gave fasting venous
blood in morning to determine serum levels of galanin,
resistin and other biochemical parameters. Within 30 min of
collection, the blood samples were immediately centrifuged
for 15 min at 1000 x g at 4 °C for measurement of galanin
and resistin. Serum was stored at —80 °C until measurement.
ELISA assays [Human Galanin ELISA kit and Human Resistin
ELISA kit; Sunred Biological Technology, Shanghai, China]
were used to determine levels of galanin and resistin

In hysterectomy specimens, pathologic examination
was performed. A modified World Health Organization
(WHO) classification system was used to determine the
histological type and grade of the primary tumors. Besides
endometrial type endometrium cancer (ECC) staging was
performed based on a modified 2009 International Federation
of Gynaecology and Obstetrics (FIGO) staging system [14].

Statistical analysis

Statistical Package for the Social Sciences (SPSS)
18 statistical analysis program was used. The Kol-
mogorov-Smirnov test was used to assess the normality
of numeric variables. For the numeric variables that were
normally distributed, comparison between two groups was
made by independent sample t test and descriptive statistics
are presented as mean + standard deviation. For the numeric
variables that were not normally distributed, comparison
between two groups was made by Mann-Whitney U test
and descriptive statistics are presented as median (25—
-75 percentiles). A chi-square test was used to analyze the
categorical data, and descriptive statistics are presented as
frequency (%). Pearson correlation was used for quantita-
tive data and Spearman correlation was used for qualitative
data. Receiver operator characteristic (ROC) curve analysis
and calculation of the area under the curve (AUC) were
performed. We used the logistic regression analysis in order
to determine effects of risk factors for illness of EEC. The p
values < 0.05 were considered statistically significant.

RESULTS
In the present study, a total of 52 women with EEC
and 33 controls were included. Demographic, clinical,
and biochemical data of women with and without EEC were
presented in Table 1. Mean age of patients in control group
was 54.57 + 10.21 and 58.52 + 7.51 in patients with EEC.
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Table 1. Demographic and biochemical characteristics of women with ECC and controls

Age [years] 54.57 £10.21
BMI [kg/m?] 31.12+591
DM [n,%] 2(7.1%)
Familial DM[n,%] 10 (30.3%)

HT [n,%] 8 (24.2%)

FBG [mg/dL] 102.25+23.74
Fl [pIU/mL] 8.42 (6.20-12.64)
HOMA-IR 2.29(1.38-3.18)
TC [mg/dL] 173.58 + 36.28)
HDL[mg/dL] 39.55 (33-52.50)
LDL[mg/dL] 114.72 £ 31.22
TG [mg/dL] 108.48 (86.55-132)
CA125 [U/mL] 1232 (9.80-16.47)
CA19-9[U/mL] 7.16 (3.18-19.31)
CA15-3[U/mL] 15.96 +8.25
Galanin [ng/mL] 0.24 (0.11-0.49)
Resistin[ng/mL] 0.27 (0.07-0.49)

58.52+7.51 0.091
32.89+5.03 0.192
20 (38.4%) 0.005
24 (46.15%) 0.026
25 (48.07%) 0.043
127.38 £44.83 0.168
13.48 (8.72-22.43) 0.029
3.86 (2.04-7.52) 0.005
212.85+47.54 0.018
47 (36-57) 0.328
128.78 +£31.08 0.064
134 (98-197) 0.051
16.2 (8.30-27.18) 0.375
14.61 (6-35.48) 0.046
17.45+8.34 0.810
0.61(0.44-0.82) <0.001
0.43 (0.28-0.65) 0.004

ECC — Endometrial type endometrium cancer; BMI — body mass index; DM — diabetes mellitus; HT — hypertension; FBG — fasting blood glucose; FI — fasting
insulin; HOMA-IR — Homeostasis Model Assessment-Insulin resistance; TC — total cholesterol; HDL — high density lipoprotein; LDL — low density lipoprotein; TG
— triglycerides; p; difference between women with ECC and controls; p value less than 0.05 was considered statistically significant

All patients were at postmenopausal period defined as
amenorrhea for one year and blood follicle stimulating
hormone (FSH) level greater than 40 ng/ml. Serum galanin
and resistin levels were found higher in patients with EEC
compared with control group (p < 0.01).

Correlation analysis between demographic, clinical
and histopathologic characteristics with serum galanin and
resistin levels of all patients was performed in study. Serum
galanin levels were positively correlated with BMI (r=0.434,
p < 0.01), fasting insulin (r = 0.401, p < 0.01) levels and
HOMA-IR (r=0.362, p = 0.01). Resistin concentrations were
also positively correlated with fasting insulin (r = 0.272,
p = 0.02) and HOMA-IR (r = 0.262, p = 0.023) but not cor-
related with BMI (p > 0.05). (Tab. 2) Among all participants,
in patients with age < 60y, only galanin was correlated with
BMI (r=10.533, p < 0.01), fasting insulin(r = 0.439, p = 0.003)
and HOMA-IR (r=0.392, p =0.006) .In patients with age =60,
only resistin was positively correlated with fasting insulin
(r=0.433,p=0.21) and HOMA-IR (r = 0.474, p = 0.011) but
not correlated with BMI (p > 0.05). In patients older than 60,
galanin concentration was not correlated with BMI, fasting
insulin and HOMA-IR (p > 0.05).

In EEC group, 52 patients were included. In that group,
only galanin levels were positively correlated with BMI
(r = 0.492, p < 0.001). Galanin concentrations were high-
er in patients having BMI > 30 kg/m? than patients with
BMI < 30kg/m? (p <0.016). However resistin concentrations

Table 2. Correlations between galani
and biochemical characteristics

esistin with demographic

Age [years] 0.052 0.653 -0.026 0.816
BMI [kg/m?] 0.434 <0.01 0.096 0412
FBG [mg/dL] 0.74 0.514 0.069 0.571

FI [plU/mL] 0.401 <0.01 0.272 0.02

HOMA-IR 0.362 0.001 0.262 0.023
HDL [mg/dL] -0.022 0.843 -0.127 0.284
LDL [mg/dL] 0.164 0.171 0.105 0.390
TG [mg/dL] 0.141 0.224 0.265 0.022
TC [mg/dL] 0.165 0.155 0.137 0.235
CA125 [U/mL] -0.056 0.624 0.064 0.597
CA15-3 [U/mL] 0.010 0.941 -0.060 0.620
CA19-9 [U/mL] 0.026 0.840 0.107 0.376

BMI — body mass index; FPG — fasting blood glucose; FI — fasting insulin;
HOMA-IR — Homeostasis Model Assessment-Insulin resistance; TC — total
cholesterol; HDL — high density lipoprotein; LDL — low density lipoprotein;
TG — triglycerides; r —correlation coefficient; statistical significance p < 0.05

were not different between obese and nonobese patients
in EEC group. Galanin and resistin concentrations were not
different in patients with age < 60 and = 60 years (p > 0.05).

According to separate correlation analysis for ECC group
and control group, only in ECC group galanin was correlated
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Figure 1. Receiver operating characteristic curves of the galanin
and resistin in all participants; ROC — receiver operator characteristic

with BMI (r = 0.493, p = 0.01),age (r = -0.330, p = 0.024),
HOMA-IR (r = 0.203, p = 0.01), fasting insulin (r = 0.280,
p =0.05) and resistin was correlated with HOMA-IR (r = 0.306,
p =0.037) and fasting insulin (r = 0.312, p = 0.033) but not
correlated with BMI. These correlations were not determined
in control group.

In our study, 31 patients (59.6%) were FIGO Stage 1A,
11 (21.3%) patients were FIGO Stage 1B, four patients (7.6%)
were FIGO Stage 2, three patients (6.4%) were FIGO Stage 3A,
three patients (6.4%) were FIGO Stage 3B according to FIGO
histopathologic staging system. Besides, 19 (36.5%) patients
had > > myometrial invasion and 33 (63.4%) patients had
EC with < %2 myometrial invasion. Only four patients (7.6%)
had lymph node metastasis. Median tumor diameter was
3.11 = 1.36 (0.4-6.0) cm. In EC group, there was no statisti-
cal difference in serum galanin and resistin levels between
FIGO stage 3-4 EC and FIGO stage1-2 EC patients, patients
with > myometrial invasion and < %> myometrial invasion
(p > 0.05). There was no correlation between serum resistin
and galanin levels and grade of disease (p > 0.05). Only
serum galanin concentrations were determined lower in
patients with lymph node metastasis (p = 0.026).

It was found that the sensitivity of galanin > 0.3716 ng/mL
was 82.96% with a specificity of 68.78%, positive predictive
value (PPV) 81.4% and negative predictive value (NPV) 70.3%
(AUC=0.795,Cl:0.691-0.898, p < 0.001) and sensitivity of re-
sistin > 0.27 ng/mL was 82.95% with a specificity of 59.12%,
PPV 75.2% and NPV 65.24% (AUC = 0.705, CI:0.588-0.822,
p < 0.001) for prediction for having the disease; EEC (Fig. 1).
Besides both galanin and resistin levels were measured
above cut off values in 37 EC patients.

Table 3. Logistic regression analysis of having EEC as dependent

variable

Variables
BMI [kg/m?]

OR (95% CI) p
0.931 (0.802-1.079) 0.335
Age [years] 1.067 (0.994-1.147) 0.067
FBG [mg/dL] 0.995 (0.974-1.019) 0.720

( )

FI [ plU/mL] 0.758 (0.462-1.236, 0.263
HOMA-IR 3.847 (0.632-23.314) 0.145
TG [mg/dL] 0.994 (0.978-1.006, 0.991

LDL [mg/dL] 0.985 (0.922-1.054 0.682
TC [mg/dL] 1.018 (0.968-1.073 0.472
Galanin > 0.3716 [ng/mL 1.888 (0.273-13.030) 0.519
1.048 (0.163-6.767) 0.961

( )

HDL [mg/dL] 1.008 (0.966-1.054) 0.680
( )
)

Galanin > 0.3716 [ng/mL] by

Resistin > 0.2757 [ng/mL

[ |
Resistin > 0.2757 [ng/mL]
[ ]
[ ] <0.001

27.182 (6.653-111.109)

BMI — body mass index; FBG — fasting blood glucose; FI — fasting insulin;
HOMA-IR — Homeostasis Model Assessment-Insulin resistance; TC — total
cholesterol; HDL — high density lipoprotein; LDL — low density lipoprotein;
TG — triglycerides; statistical significance p < 0.05

Bivariate logistic regression analysis showed that, in-
creased galanin concentration, greater than 0.37 ng/mL,
increased the risk of having EEC 10.2 times (95% Cl: 3.425-
-30.881, p < 0.001) and resistin concentration > 0.27 ng/mL,
increased the risk of having EEC 5.6-fold (95% Cl: 1.939-
-16.282, p = 0.001). On the other hand, according to ad-
justed Odds Ratio results of the multiple logistic regres-
sion analysis, effect of interaction between galanin and
resistin on having EEC was statistically significant. Increased
galanin concentration > 0.37 ng/mL with increased resis-
tin concentration > 0.27 ng/mL had adjusted Odds Ra-
tio =27.182 times greater risk of having EEC (95% Cl: 6.653 to
111.109, p < 0.001) (Tab. 3).

DISCUSSION

In present study, age and BMI matched study and con-
trol group were included. Serum concentrations of resistin
and galanin were found to be higher in patients with EEC.
There have been no study investigating both galanin
and resistin in this group of women. To the best of our
knowledge, there have been only one study about increased
GALR1 methylation in vaginal swabs of patients with EC
[8]. Besides, only one study was observed determining in-
creased resistin concentrations in patients with EC [15].

In present study, serum galanin concentrations were
positively correlated with BMI. This is similar to some recent
studies. Mainly in literature, it is known as galanin increases
food intake and cause tendency to obesity in animals by
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way of GAL1 receptors. Only in limited number of studies,
there was interestingly, no difference in plasma galanin con-
centration between obese and normal weight women [15].

Besides, in present study, it was determined that gala-
nin was correlated with fasting insulin and HOMA-IR. In
literature there have been conflicting results about galanin
and insulin resistance. Bu L et al. determined that, in healthy
and type 2 diabetic rats, to accelerate glucose uptake
and to increase insulin sensitivity, endogenous galanin may
enhance GLUTA4 translocation, through its central receptor,
[16]. Interestingly, in literature it is known that galanin sup-
press the release of insulin from the pancreaticislets. In dogs,
it was determined that, in a dose-dependent manner syn-
thetic galanin was found to inhibit basal insulin secretion.
In vitro, glucose-stimulated insulin secretion from isolated
rat pancreatic islets 8 cells, was inhibited by galanin and
its fragment galanin (1-15) NH2. So there seems to be the
dual effect of endogenous galanin. One is to inhibit insulin
secretion and the other is facilitating GLUT4 translocation
and elevating insulin sensitivity and glucose intolerance [17].

In present study, serum galanin concentrations were
not correlated with TG, TC, HDL and LDL levels. However in
literature, it was reported that the galanin contents were
positively correlated with elevated circulating triglycer-
ide levels in rats and humans. There have been data sup-
porting the hypothesis that galanin increases fat storage
and induces obesity by increasing muscle to utilize car-
bohydrate more than fat [18]. Conflicting results may be
due to optimal control of blood lipids by drugs, diets and
routine exercise. Besides, in studies determining relationship
between TG and galanin were performed mostly in animals
with high fat diet rather than high carbohydrate.

In present study, majority of patients were obese. Resis-
tin was not correlated with BMI. In literature, some studies
showed that there might be a correlation between higher
serum resistin levels and higher BMI and obesity [19] how-
ever contradictory studies have been published so far. For
example, in patients with postmenopausal breast cancer,
resistin was not correlated with BMI [20]. Similar to result
of our study, Hlavna et al,, stated that resistin levels were
not correlated with BMI [15].

In our study, resistin levels were positively correlated
with HOMA-IR and fasting insulin. However, again like corre-
lation between BMI and resistin, association between insulin
resistance and resistin has not been consistently observed
in human clinical studies [21] and at time, the role of resis-
tin in metabolic deregulations remained as controversial.
Some authors indicated that increased serum resistin levels
were associated with increased obesity, visceral fat [22]
type 2 diabetes and metabolic syndrome [23] while other
groups failed to observe such correlations [24]. In a study
of 45 mixed cancer patients versus 25 healthy controls,

resistin and its relation to weight loss, appetite and insulin
resistance along with other adipokines was investigated.
Resistin levels were similar between groups and did not
correlate with body weight, body weight change, appetite
and insulin resistance [25]. Conflicting results about resistin
might be due to fact that, resistin was a marker of visceral
obesity and due to that, might not be correlated with BMI
of patients but correlated with fasting insulin and HOMA-IR.

In present study, we have determined that resistin was
directly correlated with TG but not with HDL, LDL and TC
levels. Correlated with, in literature, the studies investigating
the role of resistin in dyslipidemia are highly contradictory.
It is known that resistin seems to activate de novo hepatic
lipogenesis and control peripheral lipid metabolism [26].
Some studies have found that plasma resistin levels were
positively correlated with serum apolipoprotein B levels
and triglycerides [27]. It was also found that it was inversely cor-
related with HDL cholesterol [28] and apolipoprotein A1 lev-
els. It was determined that these associations were primarily
in women. Whereas only TG levels were found to correlate
with plasma resistin levels in men [29]. So gender may affect
the relationship between lipid concentrations and resistin.

Among all participants, for galanin, it was also de-
termined that correlation between BMI, fasting insulin
and HOMA-IR was observed especially in patients younger
than 60 years. That difference might be due to receptor
sensitivity with age. Because, in literature, there have been
researches about decreased Gal1R expression with age [30].
So, researches performed at different galanin receptor types
are needed. For resistin, it was also determined that corre-
lation between fasting insulin and HOMA-IR but not with
BMI, was observed especially in patients older than 60. That
might be probably due to the increase in the body visceral
fat content with age.

In the present study, both galanin and resistin had
predictive value for having EEC. Of course, it was impor-
tant to differentiate if these markers were higher in EEC
group and had predictive value due to interaction between
these parameters and demographic and clinical proper-
ties of the patients or only the reason was having disease
EC. First of all, age and BMI matched study and control
group were included. Besides, in our study, mean age of
control and EEC group was < 60 years and in this popula-
tion only galanin was correlated with BMI, fasting insulin
and HOMA-IR but resistin was not correlated with these
demographic parameters. This show us both increase in
galanin and resistin increase risk of having EC but especially
resistin increase may directly-not influenced by demograph-
ic parameters- increase risk of having EEC. This is same as
study of Ozgor Yiksel B and et al. [31]. They, first time, had
demonstrated that Resistin 420 G > C and 62 G > A gene
polymorphisms play a role in EC development.
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In EEC group, it was determined that maternal galanin
and resistin concentrations were not different in patients
with more than half of myometrial invasion, grade and stage.
Only galanin concentrations were lower in patients with
lymph node positivity. In literature there have been differ-
ent clinical studies about resistin and galanin concentra-
tions in different cancer types. For galanin, it was shown
that galanin receptor 2 (GALR2) re-expression can inhibit
cell proliferation and induce apoptosis in head and neck
squamous cell cancer (HNSCC) cells with mutant p53 [32].
The galanin expression level was significantly increased with
tumor size and tumor stage in colon cancer.There have been
also studies about triple therapy with octreotide, galanin
and serotonin appears to improve the survival rate of the
mice bearing human pancreatic carcinoma. Galanin has
also been known to be involved in pathophysiology of neu-
roendocrine tumors and the carcinogenesis [7]. In another
study performed in patients with cutaneous melanoma,
galanin showed no relationship with any of the clinical
and histological prognostic markers [33]. On the other
hand, it was determined that resistin increases metastasis of
chondrosarcoma [34] pancreatic cancer, gastric cancer [35].
In present knowledge, only one study for each markerin EC,
but telling nothing about different stages of disease [8, 15].

However there are some limitations to our study. Ac-
cording to FIGO histopathologic staging system, 31 patients
(59.6%) were FIGO Stage 1A, 11 (21.3%) patients were FIGO
Stage 1B, 4 patients (7.6%) were FIGO Stage 2, 3 patients
169 (6.4%) were FIGO Stage 3A, 3 patients (6.4%) were FIGO
Stage 3B. The main limitation of the study is low number
of patients with EC in advanced stages — therefore com-
parison of galanin and resistin between patients in different
stages is unavailable.Besides we were not able to analyze
the serum value of galanin and resistin of patients with ECC
after treatment of cancer. It is because some patients in the
study have been lost to follow up after treatment. Further
studies are advised to analyze this. Patients complicated
with precancerous lesions like atypical hyperplasia which
is pre-cancer state were not within the scope of the cur-
rent study. Subsequent studies should further analyze this
issue. We think it is cost-effective to check the serum values
of these markers. Performing serum value of both markers
costs about 15 dollars. But our study was not a study to
establish the cost-effectiveness of these markers. But it is
advised to check the cost-effectivity in subsequent stud-
ies. In present study, we also did not study expression of
galanin and resistin in tissue of ECCimmunohistochemically
due to financial cost. This is another limitation of our study.
Further studies should analyze the expression of galanin
and resistin in EEC cells or should analyze the expression or
the concentration of galanin and resistin by human endo-
metrial cell lines or culture solution.

CONCLUSIONS

In conclusion, increased galanin and resistin levels-
-especially resistin- either separately or together with
seemed to increase the risk of EEC other than different risk
factors including having DM, increased BMI and age etc, in
our age and BMI matched groups study. Data of present
study supported the fact that adiposity and inflammation,
may have significant interaction effect in pathogenesis of
EEC. However present study is a preliminary study, includ-
ing small number of cases. So multicenter, may be genetic
and molecular researches including high number of cases,
with different stages of illness are needed to make a com-
parison and confirm results of our study.
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