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ABSTRACT
Objective: Nesfatin-1, derived from NEFA/nucleobindin 2, is a hormone that suppresses food intake via melanocortin system in hypothalamus and has 
role on ovarian development. In this study, we aimed to determine the effect of smoking on serum nesfatin-1 levels on women who were in early follicular 
phase.

Methods: This study included 32 female participants, as smokers (n=11) and non-smokers (n=21). Nesfatin-1, fasting blood glucose, low density 
lipoprotein (LDL), high density lipoprotein (HDL), total cholesterol and tryglicerides, follicule stimulating hormone (FSH), luteinizing hormone (LH), anti-
müllerian hormone (AMH) and estradiol levels were measured from the blood samples in early follicular phase and they were compared.

Results: 34,3% (n=11) of participants were smokers and according to the Fagerström Nicotine Dependence Scale whose nicotine dependence levels 
were >7 while 65.6% (n=21) were non-smokers. Serum nesfatin-1 levels in smokers were (81±0.1 pg/mL) found significantly lower than non-smokers 
(125±0.1 pg/mL) (p=0.007). No significant differences were found between these two groups about the levels of fasting blood glucose, LDL, HDL, total 
cholesterol, triglycerides, FSH, LH, AMH and estradiol.

Conclusion: The levels of serum nesfatin-1 was found significantly lower in female smokers than the non-smokers in early follicular phase.
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INTRODUCTION
Obesity causes important health problems in our country and in 
the world. Due to the rapidly increasing obesity rates in the society, 
many studies are conducted to understand the biochemical 
mechanisms that govern our dietary behavior. Nesfatin-1 precursor 
protein, the first identified effect of which is to suppress appetite, 
is a polypeptide consisting of 82 amino acids synthesized from 
nucleobindin (NUCB-2) (1). Nicotine, which is responsible for most 
of the metabolic effects of smoking, also suppresses appetite, 
such as nesfatin-1 (2), and takes part in energy metabolism (3).

In addition to suppressing appetite, it has been shown in animal 
studies that it slows gastric emptying (4), increases glucose-

stimulated insulin release and sensitivity (5), lowers lipid levels 
in blood and suppresses lipogenesis (6). In different studies 
nesfatin-1 levels have been shown to vary significantly in 
pregnant women (7), women who are breastfeeding (8), women 
with menstrual irregularities (21-35 days/2-7 days/a part from 
women menstruating with 3-4 pads per day) (2); in women with 
ovarian cyst (3), endometriosis (9), myoma uterus (10), polycystic 
ovarian syndrome (11), endocrine disease [diabetes mellitus (DM), 
Cushing disease, adrenal diseases, diseases of the thyroid gland, 
prolactinoma] (12), epilepsy (13) sleep apnea (14), depression (15), 
liver and kidney failure (16), and hypertension (17); gastrointestinal 
system diseases including dyspepsia and previous gastrointestinal 
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surgery history (18), women with previous ovarian surgery history 
and suspicion of malignancy (19); women (20) who use medication, 
including oral contraceptives, and women who regularly exercise 
intensely (3 times a week and more than 30 minutes) (21). The 
saturation molecule nesfatin-1 also takes part in the triggering of 
puberty and in the development of ovaries (22). It has been shown 
to be elevated in polycystic ovarian patients and is thought to 
affect the hypothalamus-pituitary-ovarian axis (23). This suggested 
that the nesfatin-1 molecule had a role in gonadal development.

Numerous studies have been conducted in the literature that 
reveal the relationship between nesfatin-1 levels and many 
biochemical parameters. Nesfatin-1 has been related with ovarian 
functions, and ovarian diseases and nesfatin-1 levels have been 
associated. However, in the literature review we have made 
we have not found a publication about how smoking changes 
nesfatin-1 levels. Predicting that intensive nicotine stimulation 
in smokers will change the levels of nesfatin in the blood, we 
measured serum nesfatin-1 levels in the early follicular phase in 
the 3rd day of menstruation, along with ovarian reserve tests, in 
women who smoke and do not smoke.

Our primary goal in this study is to determine how smoking affects 
nesfatin-1 levels. Our secondary goal is to compare the ovarian 
reserve tests and nesfatin-1 levels to reveal the relationship 
between them.

METHODS
This study included women who applied to University of Health 
Sciences Turkey Gaziosmanpaşa Training and Research Hospital, 
Gynecology and Obstetrics Clinic policlinics and Smoking 
Cessation policlinic between 15 August and 30 October 2018. A 
signed informed consent form was obtained from each woman 
participating in the study. Anamnesis of each volunteer was taken 
and a physical examination was performed in order to determine 
whether the volunteer individuals had an obstacle to the study. 
The age, height and weight information obtained were recorded 
and body mass indexes (BMI) were calculated. Women of 
childbearing age (18-45 years) were included in the study. Women 
with pregnancies, breastfeeding women, menstrual irregularities 
(21-35 days/2-7 days/apart from women who menstruate 3-4 
pads daily); women with ovarian cyst, endometriosis, myoma 
uterus, polycystic ovarian syndrome, endocrine disease (DM, 
Cushing disease, adrenal diseases, diseases of the thyroid 
gland, prolactinoma), epilepsy, sleep apnea, depression, liver 
and kidney failure, hypertension; women with gastrointestinal 
system diseases including dyspepsia and previous history of 
gastrointestinal surgery, history of previous ovarian surgery, and 
suspicion of malignancy; Women with drug use, including oral 
contraceptives, and women who regularly exercise intensely (3 
times a week and more than 30 minutes) were not included. The 
exclusion criteria were created with the cases whose effect on 
nesfatin-1 was determined by searching the literature.

Volunteers were divided into two groups as smokers and non-
smokers. According to the Fagerstörm nicotine addiction test, 

women with a high level of smoking dependence (≥7) were 
included in the smoker group, and volunteers with low test results 
were excluded from the study. Eleven smokers and 21 non-
smoker volunteers participated in this preliminary study. Venous 
blood samples were taken from all volunteers in the early follicular 
phase of the menstrual cycle (3rd-4th day of menstruation) between 
10.00-11.00 after 8-12 hours of fasting. Blood glucose and blood 
lipid measurements [total cholesterol, low density lipoprotein 
(LDL), high density lipoprotein (HDL), triglycerides] were taken 
from the samples and ovarian function tests [follicule stimulating 
hormone (FSH), luteinizing hormone (LH), anti-Müllerian hormone 
(AMH), Estradiol] were studied. Nesfatin-1 levels from samples 
were measured by ELISA method with commercial kits (Phoenix 
Pharmaceutical, INC, California, USA).

All procedures were carried out in accordance with the Helsinki 
declaration. Before starting the study, necessary permission was 
obtained from the Gaziosmanpaşa Training and Research Hospital 
Ethics Committee (approval number: 72, date: 08.08.2018).

Statistical Analysis
The normality control of demographic data and blood 
measurements was done by drawing the Shapiro-Wilk test, 
histogram, Q-Q plot and box plot charts. Data were given as 
median, minimum and maximum. The measurement variables 
between the two groups were analyzed with the Mann-Whitney U 
test. The limit of significance was taken as p<0.05 and bidirectional. 
The analyzes were done using NCSS 10 (2015. Kaysville, Utah, 
USA) software program.

RESULTS
While 34.3% (n=11) of the study participants were smokers and 
high-level (≥7) cigarette addict women according to Fagerstörm 
nicotine addiction test, 65.7% (n=21) were non-smoker women. 
All of the volunteers were women of childbearing age between 
the ages of 18-45, and their mean age was 31.5. The median value 
of the non-smoker group was 27 and the smoker group was 33, 
and there was no statistically significant difference between the 
two groups. While the BMI median value in the smoker group was 
26.2, it was 22.7 in the smoker group. Considering the fertility data 
of the volunteers who participated in the study, 13 of 32 women 
were women who had never experienced a pregnancy (gravida: 
0), and 3 were grand multipa (gravida ≥5). The demographic 
characteristics of both groups are given in the table (Table 1).

There was no significant difference in the evaluation in terms of 
fasting blood glucose, LDL, HDL, total cholesterol, triglyceride, 
FSH, LH, AMH and estradiol levels from blood samples taken from 
both volunteer groups (p>0.05) (Table 2).

Serum nesfatin-1 levels were significantly lower in the smoker 
group (median value: 81±0.1 pg/mL) compared to the non-smoker 
group (median value: 125±0.1 pg/mL) (p=0.007).

DISCUSSION
In a study conducted by Kim et al. (24), saturation molecule 
nesfatin-1 was detected in teka and interstitial cells in mouse 
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ovarian tissue. Nesfatin-1 is also involved in triggering puberty 
and in the development of ovaries. It has been shown to be 
elevated in patients with polycystic ovaries (13) and is thought 
to affect the hypothalamus-pituitary-ovarian axis. This suggested 
that the nesfatin-1 molecule had a role in gonadal development.

The increase in pubertal transition period and premature telarchy 
supports the role of nesfatin-1 molecule in gonadal development 
(25). In another study conducted in rats, it was observed that when 
nasfatin-1 was given intravenously, gonadotropins increased and 
when antidote was given, ovarian volume decreased, which is a 
symptom of delayed puberty (7). This information suggests that 
the nesfatin-1 molecule can give an idea about the fertility age 
female ovarian reserve. In our study, we compared nesfatin-1 levels 
and basal FSH, estradiol, and AMH levels, which were measured 
on the third day of menstruation with ovarian reserve markers.

In our study, AMH values showing ovarian reserve were found to be 
lower in the smoker group, although not statistically significant. In 
addition, nesfatin-1 values were significantly lower in the smoker 
group. This result may be due to the relative deficiency of our 
number of cases. 

In the study of 477 women of childbearing age examined by Kline 
et al. (26); it has been determined that there is an increase of 

approximately 15% in FSH values in women who smoke. In our 
study, although FSH levels were found to be increased in the 
smoker group, the difference was not statistically significant. In the 
same study, AMH values were found to be decreased in the smoker 
group. However, the difference is not statistically significant. In 
our study, AMH values were found lower in the smoker group 
(2.2 vs 2.0, p=0.19). This may be due to the insufficient number of 
volunteers in our study.

In a study by Ayada et al. (27), it was shown that nesfatin-1 
expression increased in puberty and an increase in LH was 
observed in parallel with this increase. In addition, in another 
study by García-Galiano et al. (22) it was found that high nesfatin-1 
levels increased hypothalamic NUCB-2 protein content and serum 
LH levels. In parallel with the studies conducted, LH values in our 
study were found to be higher in the non-smoking group with 
higher levels of nesfatin-1 serum, but not statistically.

Another effect of nicotine in cigarette is that it negatively affects 
sex hormone levels such as plasma testosterone and estrogen (27). 
In a study conducted by Park et al. (28) to demonstrate the effects 
of smoking on sex hormone levels and sexual functions, it was 
found that smoking had a negative effect on testosterone levels 
as expected in men and caused a significant decrease in sexual 
functions, but did not cause a significant decrease in estrogen 
levels in women. However, although there is no significant 
decrease in blood estrogen levels, it has been reported that there 
is a loss in sexual functions and cigarette has an antiestrogenic 
effect in the genital system. In our study, blood estrogen levels 
were higher in the smoker group.

Multiple studies have been conducted to determine the link 
between the Nesfatin-1 level and the BMI. In a study conducted 
by Abaci et al. (29) on children, the serum nesfatin-1 level of obese 
children was found to be significantly lower than the control 
group. The study by Ramanjaneya et al. (30) on adults showed 
that there was a positive correlation between plasma nesfatin-1 
levels and BMI in patients with a BMI between 22.3 and 27.67 kg/
m2. In our study, we did not find a statistically significant change 
between BMI and nesfatin-1 levels.

CONCLUSION
Serum nesfatin-1 values measured in the early follicular phase 
were found to be significantly lower in smoking women compared 
to non-smoking women (p=0.007).

This study shows the relationship between nesfatin-1 and smoking, 
but it is not enough to explain the mechanism by which smoking 
caused a decrease in nesfatin-1 level. More research is needed to 
explain this relationship.

As a preliminary study, after a sufficient number of volunteers 
are included in the study, other data that we foresee to be 
meaningful such as ovarian functions and nesfatin-1 relationship 
can be accessed along with the decrease in standard deviations. 
Voluntary recruitment continues for our preliminary study, in which 
we present the results. After the number of volunteers is increased 
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Table 2. Results of smoking and non-smoking group

Variables
Median value (minimum-maximum)

p*
In non-smokers In smokers

Fasting blood 
glucose (mg/dL)

83 (64-92) 85 (64-106) 0.551

LDL (mg/dL) 102 (33-168) 109 (53-120) 0.662

HDL (mg/dL) 48 (35-78) 43 (36-111) 0.606

Total cholesterol 
(mg/dL)

167 (87-263) 170 (104-192) 0.691

Triglyceride (mg/dL) 77 (28-232) 77 (35-217) 0.606

FSH (mIU/mL) 6.7 (4,1-9.6) 6 (5-72) 0.331

LH (mIU/mL) 4.9 (2-9.9) 6 (2-41) 0.383

Estradiol (pg/mL) 47 (20-174) 66 (20-253) 0.565

AMH (ng/mL) 2.2 (0.6-4.8) 2 (0-6) 0.19

Nesfatin-1 (pg/mL) 125.2 (48.7-3098.6) 81 (46-235) 0.007

*Mann-Whitney U Test, LDL: low density lipoprotein, HDL: high density 
lipoprotein, FSH: follicle-stimulating hormone, LH: luteinizing hormone, 
AMH: anti-mullerian hormone

Table 1. Features of smoking and non-smoking group

Variables
Median value (minimum-maximum)

p*
In non-smokers In smokers

Age (year) 27 (18-44) 33 (21-45) 0.099

Body mass index 
(kg/m2)

26.2 (19.1-33.9) 22.7 (18.8-39.1) 0.293

Gravida 1 (0-5) 2 (0-5) 0.308

Parity 1 (0-5) 2 (0-5) 0.439

*Mann-Whitney U Test
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for both groups and sufficient volunteers are reached, the results 
will be presented again.

Available data on the effect of cigarette addiction and nicotine 
on nesfatin-1 are very limited. Considering that Nesfatin-1 draws 
attention as an effective therapeutic agent for various diseases, 
we think it is important to know more about nesfatin-1 from 
different perspectives.
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