
ABSTRACT
Background: This study aims to examine leptin and ghrelin gene polymorphisms and serum levels in 
children with autism spectrum disorder (ASD).
Methods: The study comprised a case group of 40 children aged 2-7 diagnosed with ASD and a control 
group of 40 healthy children. The severity of ASD symptoms was assessed using the Childhood Autism 
Rating Scale and the Autism Behavior Checklist. Leptin and ghrelin gene variants were genotyped using 
polymerase chain reaction (PCR) restriction fragment length polymorphism (RFLP) methods. Serum 
ghrelin and leptin levels were measured using enzyme-linked immunosorbent assay kits.
Results: In this study, gene polymorphisms and allele frequencies were examined, and no significant 
difference was found (P > .05 for all). Our findings indicated no significant difference in leptin serum 
levels between the groups (P = .584). However, ghrelin serum levels were significantly lower in the ASD 
group (P = .027). Receiver operating curve analysis to determine the cutoff value of serum ghrelin level 
as a diagnostic indicator for ASD resulted in a cutoff value of 885.7 pg/mL with 42.50% sensitivity and 
85% specificity (P = .021). No significant relationship was found between leptin and ghrelin serum levels 
and the severity of ASD (P > .05 for all).
Conclusion: Our study is the first to evaluate leptin and ghrelin gene polymorphisms in ASD. Our 
findings indicate no association between leptin and ghrelin gene polymorphisms and ASD. However, 
our study suggests that ghrelin serum levels may potentially contribute to the etiology of ASD. More 
research is needed to understand the role of leptin and ghrelin in ASD.

INTRODUCTION

Autism spectrum disorder (ASD) is defined by limited and 
repetitive patterns of behavior, interests, or activities, as 
well as deficiencies in reciprocal social interaction and 
social communication beginning in early infancy.1 In recent 
years, there has been a notable increase in the number 
of diagnosed cases of ASD, underscoring the urgency to 
comprehend the causes and underlying pathophysiology 
of this disorder. Various hypotheses, including genetic, 
neurobiological, and psychosocial factors, as well as 
environmental or iatrogenic causes, have been proposed to 
elucidate the etiology of ASD.2,3 Hormonal dysregulation in 
ASD remains a prominent consideration, given the plethora 
of hormonal abnormalities identified in children with ASD. 

Some studies suggest that leptin and ghrelin, which act as 
hormones, may also play a role in the etiology of ASD.4,5

Leptin’s primary role in the body is to regulate food 
intake and energy metabolism by exerting a negative 
feedback effect on the central nervous system, especially 
the hypothalamus. Leptin plays crucial roles in the 
immune system, sexual development and reproduction, 
hematopoiesis, the regulation of gastrointestinal 
functions, and circadian rhythms.6,7 For example, leptin 
regulates the secretion of various inflammatory cytokines, 
including tumor necrosis factor alpha, interleukin (IL)-6, 
and IL-12, modulating inflammation and enhancing the 
inflammatory response.6 Leptin is said to be affected 
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by biological parameters such as circadian rhythms, 
and there is an interconnected relationship between 
circadian clock genes and leptin.7 Nutritional and sleep 
problems, circadian dysregulation, and altered immune 
functions are reported to be expected in ASD.8,9 It is 
estimated that about 90% of children with ASD experience 
eating problems. Some studies have suggested that the 
presence of feeding difficulties in early childhood may be 
an early sign of ASD.10 Immunological changes may also 
play a role in the pathophysiology of ASD.2,3 Studies have 
indicated dysfunction in the immune system of children 
with ASD, and some research has demonstrated elevated 
proinflammatory cytokine levels alongside decreased anti-
inflammatory cytokine levels in these children.4 Therefore, 
numerous researchers have investigated the relationship 
between ASD and leptin.4,11,12 Rodrigues et al. (2014) found 
higher levels of leptin in children diagnosed as having ASD 
compared to typically developing children.13 Similarly, 
a study showed higher leptin levels in ASD compared to 
controls.14

Ghrelin, on the other hand, is the best-known orexigenic 
hormone. In addition to its appetite-regulating effects, 
ghrelin increases growth hormone secretion, reduces 
somatostatin secretion, lowers mean arterial pressure, 
and increases cardiac output by reducing systemic vascular 
resistance through vasodilation.15,16 Ghrelin has different 
effects on different parts of the brain. Its main effect is 
to promote nutrition, but it also affects higher cognitive 
functions, sleep regulation, and motor and sensory 
functions.17 Difficulties in executive functions, feeding 
problems, sleep problems, obesity, and sensory differences 
are common in cases with ASD.9,18,19 Ghrelin targets the 
hippocampus, a crucial area for memory and learning, 
and is involved in hippocampal synaptogenesis. Abnormal 
synaptogenesis in the hippocampus has been observed 
in ASD cases.20,21 Various studies have investigated the 
connection between ASD and ghrelin, yielding differing 
results. A study conducted in 2014 with children aged 3-8 
years suggested that ghrelin serum levels were lower in 
children diagnosed as having ASD compared to the control 
group.5 In another study, ghrelin levels were found to be 
higher in cases with ASD than in the control group.22

Despite studies reporting abnormalities in serum leptin 
and ghrelin levels, to our knowledge, no studies have 
examined serum levels and leptin and ghrelin gene 

polymorphisms in young children with ASD. However, 
studies have examined other psychiatric disorders’ 
leptin and ghrelin gene polymorphisms. In these 
studies, leptin gene polymorphism has been associated 
with alcohol use, nicotine use, anxiety,23 and suicidal 
behavior.24 In contrast, ghrelin gene polymorphism has 
been suggested to be linked with depressive disorder25 
and eating disorders.26 When the literature is examined, 
it is found that there are few studies examining leptin 
and ghrelin gene variations in other neurodevelopmental 
disorders, and the relevant studies only focus on 
attention deficit hyperactivity disorder (ADHD). These 
studies predominantly concentrate on ghrelin gene 
polymorphism, with no studies found regarding leptin 
gene polymorphism. One of these studies showed that 
ghrelin-deficient zebrafish exhibited ADHD-like behaviors 
such as hyperactivity, inattention, impaired learning 
and memory, and impulsivity, as well as dysfunction 
in the dopaminergic system.27 In another study, it was 
demonstrated that depleted ghrelin levels in zebrafish 
resulted in behaviors resembling ADHD.28

This study evaluated leptin and ghrelin gene polymorphisms 
and serum levels in ASD patients and their relationship 
with ASD severity to elucidate the potential contributions 
of leptin and ghrelin to ASD etiology. Elucidation of the 
genetic basis and serum levels of leptin and ghrelin in 
ASD patients and their association with ASD severity will 
advance understanding of hormonal dysregulation in ASD.

MATERIAL AND METHODS

The study comprised 40 children (ranging from 2 to 7 
years old) diagnosed as having ASD and an equal number 
of children without ASD, matched for age and sex. The 
diagnosis of ASD was established by a child psychiatrist 
based on clinical features and the criteria outlined in the 
Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5). Additionally, the absence of other 
psychiatric disorders was verified using the Schedule for 
Affective Disorders and Schizophrenia for School-Age 
Children–Present and Lifetime Version—DSM-5 (K-SADS-PL-
DSM-5–T), which was adapted into Turkish in November 
2016.29,30

The severity of ASD in children was assessed using the 
Childhood Autism Rating Scale (CARS) score and the Autism 
Behavior Checklist (ABC) score. Childhood Autism Rating 
Scale, developed by Schopler and colleagues in 1971, is 
used for the assessment of children over two years of age 
suspected of having ASD and for differentiating autistic 
children from those with other developmental disorders.31 
The scale consists of 15 items, each representing a subscale. 
Turkish validity and reliability studies were conducted 
by Sucuoğlu and colleagues in 1996, and by İncekaş and 
colleagues in 2016.32,33 The Cronbach’s alpha value for the 
scale’s total score was determined to be 0.95.

MAIN POINTS

• According to the results of this study, ghrelin serum levels 
were significantly lower in the ASD group, and ghrelin serum 
levels were identified as an independent risk factor for ASD.

• The cutoff value for serum ghrelin level as a diagnostic 
indicator for ASD was 885.7 pg/mL, with 42.50% sensitivity 
and 85% specificity.

• The leptin and ghrelin gene polymorphisms revealed no 
significant differences between the groups.
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Autism Behavior Checklist, developed by Krug34 and 
colleagues in 1993, comprises 57 items covering 
emotional, relationship-building, body and object usage, 
language skills, social components, and self-care skills, 
including 5 subscales. The Turkish validity and reliability 
study was conducted by Yılmaz and colleagues in 2007.35 
The Cronbach’s alpha value for the scale’s total score was 
reported to be 0.92.
Demographic and clinical characteristics, including 
gender, age, parental age, parental education, and details 
related to prenatal, perinatal, and postnatal periods, were 
documented. The study’s inclusion criteria encompassed 
the non-use of medication or psychoactive drugs, the 
absence of accompanying psychiatric disorders, and the 
lack of neurological, genetic, metabolic, endocrine, or 
infectious diseases. The study excluded individuals with 
severe head trauma and those with inadequate sampling.
The research control group comprised 40 healthy 
participants aged 2-7, matched for age and gender, who 
visited our hospital for routine clinical health examinations. 
A clinician examined all control group participants, and 
children without any chronic physical illnesses were 
included in the study. A child psychiatrist assessed the 
control group participants using the K-SADS-PL-DSM-5-T 
to identify the presence of psychiatric disorders, and 
individuals diagnosed with psychiatric disorders were 
excluded from the study. Additionally, individuals using any 
medications were not included in the control group.
The study received approval from the Local Ethics 
Committee of Muğla Sıtkı Koçman University Faculty of 
Medicine (Approval No: 9/IV, Date: May 11, 2022) and was 
conducted by the principles of the Helsinki Declaration. 
Detailed informed consent was obtained from the parents 
of all participating children.

Procedure

For both the case and control groups, a 2 mL blood sample 
was taken from individuals in the sample group who had 
fasted for 8 hours between 08:30 am and 10:00 am. The 
blood samples were collected in 5 mL centrifuge tubes 
containing 2% ethy lened iamin etetr aacet ic acid (EDTA) and 
stored at −20°C until DNA isolation to determine leptin–
ghrelin gene polymorphisms.
To determine serum levels, 2 mL blood samples were 
taken from individuals in the sample group and placed in 
gel biochemistry tubes with yellow caps. Subsequently, 
the collected samples were centrifuged at 3500 rpm for 10 
minutes in a NÜVE NF1200R refrigerated centrifuge. After 
centrifugation, serum samples were separated and stored 
in Eppendorf tubes at −20°C until the analysis day.

Genotype Analysis

A 2 mL volume of venous blood was drawn into vacuum 
tubes containing sodium/potassium EDTA. The Hibrigen 
Blood DNA Isolation Kit (MG-KDNA-02–250; Hibrigen 

Biotechnology R&D Industry and Trade Inc., Gebze, 
Kocaeli, Türkiye) was employed to extract DNA from the 
blood samples. Polymorphisms rs34911341 in the Ghrelin 
gene and rs7799039 in the Leptin gene were determined 
using the polymerase chain reaction (PCR)-restriction 
fragment length polymorphism method. Polymerase chain 
reaction was performed using an automatic thermal cycler 
(SimpliAmp Thermal Cycler, Thermo Fisher Scientific, USA) 
with 100 ng DNA in a 25 µL volume of 2X Taq Master Mix 
(MG-TAQMX-01–80; Hibrigen Biotechnology R&D Industry).
The proper restriction enzymes, SacI for rs34911341 and 
HhaI for rs7799039, were used to digest the PCR products.
Polymerase chain reaction products and the products 
obtained after digestion were visualized, and alleles 
were detected using 3% agarose gel electrophoresis. For 
this purpose, 4.2 g of agarose was weighed on a precision 
scale, dissolved in 140 ml of 1X TBE in the microwave, and 
then poured into the gel tank after adding EtBr to achieve 
a 0.5 μg/mL concentration. After the gel solidified, 2 µL of 
loading buffer and 10 µL of the sample were loaded into 
each well. A 100 bp marker was used to determine the sizes 
of the samples, and after running at 120 V, the samples 
were visualized on a UV transilluminator. Subsequently, 
genotyping was carried out by 2 independent observers.

Biochemical Analysis

Measurement of Serum Leptin and Ghrelin Levels: An 
enzyme-linked immunosorbent assay kit with the “double-
antibody sandwich” method was used to determine the 
levels of serum Leptin and Ghrelin (respectively, Wuhan 
USCN Business Co. Ltd; product no: SEA084Hu and Wuhan 
USCN Business Co. Ltd; Product no: CEA991Hu).

Statistical Analysis

Statistical analyses were conducted using the Statistical 
Package for the Social Sciences (SPSS) version 20.0 
(IBM SPSS Corp.; Armonk, NY, USA). The normality of 
distribution in the groups was assessed using the Kolmo 
gorov –Smir nov/S hapir o–Wil k test. It was determined that 
the ABC scale scores and ghrelin serum levels did not 
exhibit a normal distribution. Descriptive statistics: mean 
± standard deviation were expressed for variables with 
a normal distribution, median (minimum-maximum) for 
variables with a non-normal distribution, and frequency 
(n) and percentage (%) for nominal variables. In intergroup 
comparisons, the independent samples t-test was used for 
normally distributed variables, while the Mann–Whitney 
U-test was applied for those not exhibiting normal 
distribution. The Pearson chi-square and Fisher–Freeman–
Halton tests were utilized to determine if there were 
differences in categorical variables.
Spearman and Pearson correlation coefficients were 
performed to assess the relationship between the severity 
of ASD, as determined by scale scores, and leptin and ghrelin 
serum levels. The univariate binary logistic regression 
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analysis was conducted to evaluate the impact of ghrelin 
serum levels on ASD. The receiver operating curve (ROC) 
analysis determined the cutoff value for ghrelin serum 
levels as a diagnostic indicator for ASD. Youden’s J Index 
criterion defined the optimal cutoff score. In the analyses, 
a significance level of P < .05.

RESULTS

The study comprised 80 individuals. In the ASD group 
(n = 40), the mean age was 3.95 ± 1.46 years, with 29 
(79.5%) males. In the control group (n = 40), the mean age 
was 4.42 ± 1.61 years, with 23 (57.5%) males. No significant 
differences were observed between the groups regarding 
age, gender, height, weight, or body mass index (BMI) 
percentiles (all P > .05). Sociodemographic characteristics 
are detailed in Table 1.
Regarding leptin gene rs7799039 polymorphism, genotypic 
frequencies were determined. In the ASD group, 9 
individuals (22.5%) had the AA genotype, 21 individuals 
(52.5%) had the GA genotype, and 10 individuals (25%) 
had the GG genotype. In the control group, 9 individuals 
(22.5%) had the AA genotype, 22 individuals (55%) had 
the GA genotype, and 9 individuals (22.5%) had the GG 
genotype. However, the difference in the genotypic 
frequencies of leptin gene rs7799039 polymorphism 
between the groups was insignificant (P = .963). When 
examining allele frequencies, in the ASD group, 39 
individuals (48.75%) had the A allele, and 41 individuals 
(51.25%) had the G allele. In the control group, 40 
individuals (50%) had the A allele, and 40 individuals 
(50%) had the G allele. Again, the difference was not 
statistically significant (P = .874).
For ghrelin gene rs34911341 polymorphism, genotypic 
frequencies were examined, revealing that in the ASD 
group, 36 individuals (90%) had the GA genotype, and 4 
individuals (10%) had the GG genotype. In the control group, 
5 individuals (12.5%) had the AA genotype, 33 individuals 
(82.5%) had the GA genotype, and 2 individuals (5%) had 
the GG genotype. Similar to the leptin gene, the difference 
between the groups was insignificant (P = .061). Examining 
allele frequencies, in the ASD group, 36 individuals (45%) 
had the A allele, and 44 individuals (55%) had the G allele. 
In the control group, 43 individuals (53.75%) had the A 

allele, and 37 individuals (46.25%) had the G allele; the 
difference was not significant (P = .268) (Table 2).
In the analysis of serum levels between the groups, there 
was no significant difference in leptin levels. In contrast, 
ghrelin serum levels were statistically significantly 
lower in the ASD group (P = .584, P = .027, respectively) 
(Table 3).
When the cases in the ASD group were examined in terms 
of the relationship between leptin and ghrelin serum levels 
and the severity of ASD, no significant correlation was 
found between ABC and CARS scores and leptin and ghrelin 
serum levels (P > .05) (Table 4).
Receiver operating characteristic curve analysis conducted 
to determine the cutoff value for ghrelin serum level as 
a diagnostic marker for ASD resulted in a cutoff value of 
885.7 pg/mL with 42.50% sensitivity and 85% specificity 

Table 1. Sociodemographic Characteristics of the Autism 
Spectrum Disorder and Control Groups

ASD (Mean ± SD) 
or n (%)

Control (Mean ± 
SD) or n (%) P

Age (years) 3.95 ± 1.46 4.42 ± 1.61 .173

Gender (n %)
 Male
 Female

29 (72.5)
11 (27.5)

23 (57.5)
17 (42.5)

.160

BMI percentile (kg/m2) 52.39 ± 30.98 39.59 ± 28.29 .057

ASD, autism spectrum disorder; BMI, body mass index.

Table 2. Genotype and Allele Frequencies of Leptin and 
Ghrelin Gene Polymorphisms in Children with Autism 
Spectrum Disorder

ASD n (%) 
(n = 40) 

Control n 
(%) (n = 40) P

Leptin
rs7799039

Genotype AA 9 (22.5) 9 (22.5) .963

GA 21 (52.5) 22 (55)

GG 10 (25) 9 (22.5)

Allele A 39 (48.75) 40 (50) .874

G 41 (51.25) 40(50)

Ghrelin 
rs34911341

Genotype AA 0 (0) 5 (12.5) .061

GA 36 (90) 33 (82.5)

GG 4 (10) 2 (5)

Allele A 36 (45) 43 (53.75) .268

G 44(55) 37 (46.25)

ASD, autism spectrum disorder.

Table 3. Comparison of Children in the Autism Spectrum 
Disorder and Control Groups in Terms of Serum Leptin and 
Ghrelin Levels

ASD Control P

Serum leptin level 
(ng/mL) Mean ± SD

1.98 ± 1.56 1.79 ± 1.55 .584

Serum ghrelin level 
(pg/mL) Median (min-max)

898.35  
(577.8-932.5)

917.4  
(857.9-933.7)

.027

ASD, autism spectrum disorder; SD, standard deviation.
Bold values: P < 0.05 were considered significant.

Table 4. Relationship Between the Severity of Autism 
Behavior Checklist and Serum Levels of Leptin and Ghrelin 
in Autism Behavior Checklist Group

Leptin Serum Levels Ghrelin Serum Levels
r P r P

ABC −0.83 0.612 −0.068 .675

CARS −0.144 0.375 −0.097 .552

ABC, Autism Behavior hecklist; CARS, Childhood Autism Rating Scale.
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(P = .021; area under the curve = 0.644, SEAUC= 0.062, 95% 
confidence interval - 0.529-0.748) (Figure 1).
A statistically significant binary logistic regression model 
exists between ghrelin serum level and a group containing 
ASD and control individuals (P = .002). In this model, 
ghrelin serum levels were identified as an independent risk 
factor for ASD (P = .011). As serum ghrelin level increases, 
ASD risk decreases by 0.980 times. In addition, there is 
a statistically significant binary logistic regression model 
between ghrelin serum level (categorized by cutoff 
value) and a group containing ASD and control individuals 
(P = .006). The ASD risk of patients with ghrelin levels ≤ 
885.7 is 4.188 times higher than those >885.7 (Table 5).

DISCUSSION

In this study comparing leptin and ghrelin gene 
polymorphisms and serum levels between young individuals 
with ASD and healthy controls, no significant differences 
were observed in leptin and ghrelin gene polymorphisms 
and allele frequencies between the groups. Ghrelin serum 
levels were significantly lower in the ASD group compared 

to the control group, and ghrelin serum levels were 
identified as an independent risk factor for ASD.

This study did not show differences in serum leptin levels 
in children with ASD compared to healthy controls. In 
contrast, studies have shown that children with ASD have 
higher serum leptin levels than healthy controls.11,22 A 
cohort study in 2018 reported an association between 
elevated serum leptin levels measured before the 
diagnosis of ASD in early childhood and an increased risk 
of ASD.12 Leptin plays crucial roles in sexual development 
and reproduction, hematopoiesis, the regulation of 
gastrointestinal functions, and immune system function.6 
While leptin plays critical roles in various systems in the 
body, its potential involvement in the pathophysiology of 
psychiatric disorders has also been suggested. Evidence 
of the relationship between leptin and psychopathology 
is often derived from studies examining the association 
between psychiatric disorders such as bipolar affective 
disorder, major depressive disorder, panic disorder, and 
obesity.36 Administering leptin to individuals with low 
leptin levels increases gray matter concentration in areas 
responsible for attention, emotion, and motivation, such 
as the anterior cingulate gyrus, inferior parietal lobe, and 
cerebellum.37

Various theories have been proposed to elucidate the 
potential role of leptin in ASD. Studies have indicated 
increased proinflammatory cytokine levels and decreased 
anti-inflammatory cytokine levels, leading to immune 
function impairment in children diagnosed with ASD. 
Leptin has been reported to share structural and functional 
similarities with specific cytokines, such as IL-6 and IL-12.38 
Considering its role in the differentiation of TH1 cells and 
the sustained inflammation through increased cytokine 
production, leptin may be regarded as a proinflammatory 
cytokine.39 In line with this information, changes in leptin 
serum levels may occur in children diagnosed with ASD 
due to potential immune function disturbances, leading to 
dysregulation of the immune response.

The effects of leptin on regulating food intake and energy 
metabolism are well-known. Feeding problems are more 
frequently experienced in children diagnosed as having 
ASD compared to typically developing children.9 These 
associated findings suggest that developmental differences 
in leptin levels in children with ASD might lead to the 
emergence of feeding problems or that differences in leptin 
serum levels may occur in ASD children due to frequent 
feeding problems observed in this population, compared 
to typically developing children.

A literature review indicates that no study has investigated 
the relationship between leptin gene polymorphism and 
ASD. Leptin gene polymorphisms have been associated 
with various diseases,40,41 but studies examining their 
relationship with psychiatric disorders are limited. In a 
study investigating the association between leptin gene 
rs3828942 polymorphism and generalized anxiety disorder, 

Figure 1. Ghrelin receiver operating characteristic curve 
curve: The area under the curve was determined as 0.644 for 
ghrelin with a cutoff value of 885.7 pg/mL. 

Table 5. Effects of Ghrelin Serum Levels on Autism 
Spectrum Disorder

Odds Ratio (95% CI) P

Ghrelin serum levels 0.977 (0.960-0.995) .011

Ghrelin serum levels (Ref: >885.7) 4.188 (1.436-12.218) .009

Bold values: P < 0.05 were considered significant
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a gender-dependent relationship was found, with the A 
allele being associated with anxiety disorders in women. 
Additionally, men carrying the A allele had lower leptin 
serum levels.42 The polymorphisms rs4731426 and rs7799039 
in the leptin gene are effective in weight gain associated 
with lithium use in major depressive disorder.43 However, 
in our study, no significant differences were found in leptin 
gene polymorphisms between the ASD and control groups. 
To our knowledge, our study is essential as the first to 
evaluate leptin gene polymorphism in ASD patients.
In this study, ghrelin serum levels were significantly lower 
in the ASD group. Our study’s results are noteworthy as 
one of the rare studies indicating low levels of ghrelin in 
children with ASD. Additionally, the ROC curve analysis 
conducted to determine the diagnostic indicator potential 
of ghrelin serum levels in ASD represents initial steps 
toward the potential use of this indicator.

In a study by Al-Zaid et al5 in 2014, ghrelin serum levels 
were found to be lower in children with ASD compared 
to the control group. Yamashita et al44 conducted a study 
in 2019 involving 20 children with ASD and 20 children 
without, where venous blood cultures were obtained. 
They reported that a subgroup of ASD patients with 
inflammation and immune dysfunction showed positive 
therapeutic benefits following ghrelin administration.44 
Another recent study reported higher ghrelin serum 
levels in an ASD group compared to the control group.22 
Although there was no significant difference in BMI 
percentile between the 2 groups in our study, the BMI 
percentiles of the ASD group were higher than those of 
the control group. This near-significant difference might 
have affected ghrelin serum levels, which is considered a 
study limitation.

Ghrelin plays essential roles in various systems in the 
body, and it is suggested that ghrelin may have a role 
in the pathophysiology of psychiatric disorders. Studies 
indicate a strong relationship between eating behavior 
and impulsivity. Anderberg et al45 suggested that, based 
on ghrelin’s appetite-stimulating effect, it could also 
increase impulsivity. After injecting ghrelin into the 
lateral ventricles of rats and conducting impulsivity tests, 
they reported an increase in impulsive behaviors. Studies 
suggest that ghrelin may have a role in the pathophysiology 
of anxiety disorders, depression, and eating disorders.46-48 
Various theories have been proposed in attempts to 
elucidate the potential role of ghrelin in ASD. Ghrelin is 
known to play a role in obesity, nutrition, sleep, sensory 
processing, and executive functions, which are among 
the difficulties known to accompany individuals with ASD 
frequently. It is suggested that ghrelin regulates executive 
functions by primarily targeting the hippocampus, an 
essential region in the central nervous system for memory 
and learning. This region plays a role in ASD. Ghrelin, 
particularly within the hippocampal region, has been 
demonstrated to play a significant role in synaptogenesis. 

Abnormal synaptogenesis in this area has been shown 
in ASD.20,21 Ghrelin has anti-apoptotic and proliferative 
effects in the central nervous system, especially without 
glucose or oxygen. Therefore, ghrelin is thought to protect 
against reactive oxygen radicals associated with ASD in 
the hypothalamus.49,50 Additionally, ghrelin is believed 
to protect cortical neurons in children with ASD from 
apoptosis triggered by increased levels of the amino acid 
glutamate.5 While numerous clinical observations and 
hormone studies have hinted at the potential involvement 
of ghrelin, a neuroprotective hormone, in ASD, there is 
a scarcity of studies exploring the specific relationship 
between ghrelin and ASD.
Upon reviewing the literature, no studies investigating 
the relationship between ghrelin gene polymorphism 
and ASD were found. Limited studies examining the 
association between ghrelin gene polymorphism and 
psychiatric disorders have drawn attention. In a study 
exploring Leu72Met polymorphism of the ghrelin gene, 
it was suggested that the gene polymorphism might play 
a role in depressive disorders. However, it might not 
have a significant role in the etiology of panic disorder.25 
Furthermore, in an animal study, it was shown that ghrelin-
depleted zebrafish exhibit ADHD-like behaviors.28

Our study stands out as the first to assess ghrelin gene 
polymorphism in ASD cases. Although our genetic 
polymorphism analysis findings do not indicate a 
relationship between ghrelin gene polymorphism and ASD, 
these results need to be supported by larger sample sizes 
and independent studies.
We identified several limitations, including the small 
sample size and the cross-sectional design. Additionally, 
there was a near-statistically significant difference in 
BMI percentiles between the case and control groups 
of children. Another limitation was the need for more 
investigation into other gene polymorphisms associated 
with leptin and ghrelin genes in other neurodevelopmental 
disorders. The study’s strengths include the exclusion 
of cases involving medical treatment and additional 
diagnoses. Furthermore, to our knowledge, this study is 
the first to examine the relationship between ASD and 
leptin and ghrelin gene polymorphisms.
In conclusion, our study comparing children with ASD 
to healthy controls revealed no significant differences 
in leptin and ghrelin gene polymorphisms and allele 
frequencies between the groups. Ghrelin serum levels 
were significantly lower in the ASD group compared to the 
control group, and ghrelin serum levels were identified 
as an independent risk factor for ASD. Receiver operating 
characteristic curve analysis aimed at determining the 
cutoff value for ghrelin serum level as a diagnostic 
indicator resulted in a cutoff value of 885.7 pg/mL with 
42.50% sensitivity and 85% specificity. These findings 
contribute further evidence supporting the potential 
role of ghrelin in the pathophysiology of ASD. However, 
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additional data are needed to comprehend the possible 
role of polymorphisms in the leptin and ghrelin genes and 
whether these parameters can serve as hormonal markers 
for childhood ASD.
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