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Abstract: Eating disorders in school-aged children 
represent a significant medical and social problem due 
to their close association with neuropsychiatric 
dysfunctions and long-term consequences for physical 
and mental development. Increasing evidence indicates 
that serotonergic neurotransmission plays a key role in 
the regulation of appetite, emotional stability, cognitive 
functions, and stress responsiveness. Disruption of 
serotonin metabolism, receptor sensitivity, and synaptic 
signaling may contribute to the development and 
persistence of maladaptive eating behaviors in 
childhood. This abstract highlights the serotonergic 
mechanisms underlying central nervous system 
dysfunction in children with eating disorders. 
Alterations in central serotonin levels are associated 
with impaired hypothalamic regulation of hunger and 
satiety, dysregulation of limbic structures involved in 
anxiety and mood control, and reduced cortical 
modulation of impulse control and decision-making. 
Neurochemical imbalance within serotonergic 
pathways may lead to heightened anxiety, obsessive 
behaviors, emotional lability, and disturbed reward 
processing, which together form a neurobiological basis 
for restrictive, compulsive, or dysregulated eating 
patterns. 

Understanding serotonergic dysfunction in the context 
of eating disorders provides important insights into the 
pathogenesis of these conditions and supports the 
development of targeted diagnostic and therapeutic 
strategies. Early identification of serotonergic 
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imbalance may improve prognostic assessment and 
enable personalized interventions aimed at restoring 
neurochemical homeostasis, optimizing cognitive-
emotional regulation, and improving long-term 
outcomes in school-aged children with eating 
disorders. 
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1. Introduction: Eating disorders in school-aged 
children constitute a complex neuropsychiatric 
problem characterized by disturbances in appetite 
regulation, emotional control, and cognitive-
behavioral functioning. These disorders are 
increasingly recognized as conditions with a strong 
neurobiological basis, involving dysfunction of central 
neurotransmitter systems responsible for maintaining 
homeostasis and adaptive behavior. Among these 
systems, the serotonergic pathway plays a pivotal role 
in the modulation of feeding behavior, mood, stress 
response, and executive control. 

Serotonin (5-hydroxytryptamine, 5-HT) is a key 
neuromediator involved in hypothalamic regulation of 
hunger and satiety, as well as in limbic-cortical circuits 
governing anxiety, impulsivity, and reward processing 
[1, 2]. Dysregulation of central serotonergic 
transmission has been associated with restrictive 
eating patterns, compulsive behaviors, emotional 
instability, and altered body perception in pediatric 
populations [3]. Neurochemical imbalance may arise 
from altered serotonin synthesis, impaired receptor 
sensitivity, or disrupted reuptake mechanisms, leading 
to maladaptive eating behavior during critical stages of 
neurodevelopment [4]. 

Recent studies suggest that serotonergic dysfunction 
does not occur in isolation but interacts with other 
neuromediatory systems, including dopaminergic and 
noradrenergic pathways, amplifying central nervous 
system dysregulation [5,6]. Additionally, 
developmental vulnerability of the pediatric brain 
makes school-aged children particularly sensitive to 
serotonergic disturbances, which may result in 
persistent behavioral and emotional consequences if 
left uncorrected [7]. 

Despite growing international evidence, data on 
serotonergic mechanisms underlying eating disorders 
in children from Central Asian populations remain 
limited. Therefore, further investigation of serotonin-
related neurobiological changes is essential for 
improving early diagnosis, refining pathogenetic 

models, and developing targeted therapeutic strategies 
for eating disorders in school-aged children. 

2. Purpose of the Research 

The purpose of this review is to analyze and systematize 
current scientific evidence regarding the role of 
serotonergic mechanisms in central nervous system 
dysfunction associated with eating disorders in school-
aged children. Particular attention is given to 
disturbances in serotonin synthesis, receptor signaling, 
and neurotransmitter interactions that influence 
appetite regulation, emotional stability, and behavioral 
control. By integrating contemporary neurobiological 
findings, this review seeks to enhance understanding of 
the pathogenetic foundations of eating disorders and to 
identify promising directions for early diagnosis, 
prevention, and targeted therapeutic strategies 
relevant to pediatric clinical practice and future 
research. 

3. Methods 

The study was conducted in the form of an analytical 
review of contemporary domestic and international 
research focusing on serotonergic regulation of the 
nervous system in eating disorders among children. 
Data from clinical, neurophysiological, and 
neurochemical studies published in recent years were 
analyzed. 

4. Results 

The analysis of contemporary scientific literature 
demonstrates that disturbances in serotonergic (5-HT) 
neurotransmission represent one of the most 
consistently reported neurobiological mechanisms 
underlying eating disorders in children and adolescents. 
Serotonin is involved not only in the regulation of 
appetite and satiety but also in emotional processing, 
anxiety modulation, impulse control, and cognitive 
flexibility, all of which are critically implicated in the 
development and maintenance of disordered eating 
behaviors [1, 2]. 

Central serotonergic alterations and receptor 
dysfunction. 

Neurobiological and neuroimaging studies indicate that 
eating disorders are associated with altered functioning 
of key serotonin receptor subtypes, particularly 5-HT1A 
and 5-HT2A receptors. These alterations are linked to 
increased anxiety, behavioral inhibition, obsessive 
traits, and impaired reward processing, which 
contribute to restrictive or compulsive eating patterns 
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[3–5]. Such receptor-level dysregulation supports the 
hypothesis that serotonergic imbalance plays a central 
role in the pathogenesis of eating disorders through 
disruption of limbic–cortical networks involved in 
emotional and behavioral regulation. 

Peripheral serotonergic markers and transporter 
activity. 

Systematic reviews of peripheral biomarkers reveal 
differences in serotonergic indices, including platelet 
serotonin and serotonin transporter–related 
parameters, especially in patients with bulimic-type 
eating disorders. However, significant methodological 
heterogeneity across studies limits their current 
clinical applicability, emphasizing the need for 
standardized protocols before these markers can be 
reliably used in pediatric diagnostics [6]. 

Developmental and state–trait considerations. 
Evidence suggests that serotonergic disturbances 
reflect both state-dependent changes related to 
nutritional status and stress, as well as trait-related 
vulnerabilities such as heightened anxiety and 
perfectionism. In school-aged children, ongoing 
maturation of serotonergic pathways and frontal–
limbic circuits may amplify the behavioral impact of 
these neurochemical imbalances, increasing the risk of 
persistent eating pathology if early intervention is not 
implemented [1, 5]. 

Interaction with other neuromediatory systems. The 
literature highlights significant interactions between 
serotonergic, dopaminergic, and neuropeptidergic 
systems in eating disorders. Dysregulated serotonin 
signaling may modulate dopaminergic reward 
pathways, thereby reinforcing maladaptive eating 
behaviors. Additionally, emerging data suggest a 
functional interaction between serotonin and oxytocin 
systems, influencing both feeding behavior and socio-
emotional regulation [4, 7]. 

Implications for therapeutic strategies. Reviews of 
pharmacological interventions in pediatric populations 
indicate that the efficacy of selective serotonin 
reuptake inhibitors (SSRIs) in eating disorders is 
variable and strongly dependent on clinical subtype 
and developmental stage. In children and adolescents 
with anorexia nervosa, SSRIs show limited 
effectiveness in modifying core eating disorder 
symptoms, underscoring the necessity of 
comprehensive, individualized treatment approaches 
that integrate psychotherapeutic and neurobiological 
considerations [8–10]. 

Overall, the reviewed evidence confirms that 
serotonergic dysfunction constitutes a key pathogenetic 
component of eating disorders in school-aged children. 
Its influence extends beyond appetite regulation to 
emotional and cognitive domains, highlighting the 
importance of early identification of serotonergic 
imbalance and the development of targeted, 
developmentally sensitive therapeutic strategies. 

5. Discussion  

An additional aspect that warrants discussion is the 
bidirectional relationship between serotonergic 
dysfunction and psychosocial stressors in school-aged 
children with eating disorders. Chronic stress, academic 
pressure, and adverse social experiences have been 
shown to influence central serotonin synthesis and 
turnover, thereby exacerbating vulnerability to 
maladaptive eating behaviors. In turn, persistent 
disturbances in serotonergic signaling may impair stress 
resilience and emotional coping mechanisms, creating a 
self-reinforcing pathological cycle [11, 12]. 

Genetic and epigenetic factors further modulate 
serotonergic regulation in pediatric eating disorders. 
Polymorphisms in genes encoding the serotonin 
transporter (5-HTTLPR) and serotonin receptors have 
been associated with increased susceptibility to anxiety, 
affective dysregulation, and disordered eating traits. 
Moreover, early-life stress and nutritional deficiencies 
may induce epigenetic modifications affecting 
serotonergic gene expression, thereby influencing long-
term neurobehavioral outcomes [13, 14]. These findings 
underscore the importance of considering gene–
environment interactions when interpreting 
serotonergic abnormalities in children. 

From a neurodevelopmental standpoint, serotonergic 
signaling plays a crucial role in neuronal migration, 
synaptogenesis, and cortical network maturation. 
Disruption of these processes during critical 
developmental windows may lead to enduring 
alterations in neural circuitry governing appetite 
control, reward evaluation, and executive functioning. 
This may partially explain why early-onset eating 
disorders often exhibit greater clinical severity and 
higher rates of psychiatric comorbidity compared with 
adult-onset forms [7, 15]. 

Another important consideration is the interaction 
between serotonergic mechanisms and metabolic 
signals involved in energy balance. Hormones such as 
leptin and ghrelin, which are frequently dysregulated in 
eating disorders, interact with central serotonin 
pathways at the hypothalamic level. Altered 
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serotonergic responsiveness to these peripheral 
metabolic cues may impair accurate signaling of 
hunger and satiety, contributing to persistent 
disordered eating despite physiological needs [16, 17]. 

Clinically, these findings highlight the necessity of a 
multimodal and developmentally sensitive approach 
to management. While pharmacological modulation of 
serotonin may alleviate comorbid affective symptoms, 
it is unlikely to be sufficient as a standalone treatment. 
Integrative strategies combining nutritional 
rehabilitation, cognitive-behavioral therapy, family-
based interventions, and targeted 
psychopharmacology are better aligned with the 
multifactorial nature of serotonergic dysregulation in 
pediatric eating disorders [9, 18]. 

In conclusion, the extended discussion reinforces the 
view that serotonergic dysfunction represents a core 
neurobiological substrate in eating disorders among 
school-aged children, interacting dynamically with 
genetic predisposition, developmental processes, 
psychosocial stressors, and metabolic regulation. 
Future research should prioritize longitudinal designs, 
age-specific neurobiological markers, and translational 
approaches that bridge basic serotonergic mechanisms 
with individualized clinical interventions. 

6. Conclusion 

The present review demonstrates that serotonergic 
dysfunction plays a fundamental role in the 
development and persistence of central nervous 
system disturbances associated with eating disorders 
in school-aged children. Alterations in serotonin 
synthesis, receptor activity, and neurotransmitter 
interactions contribute not only to impaired appetite 
regulation but also to emotional instability, anxiety, 
behavioral rigidity, and deficits in cognitive control. 
These neurobiological changes are particularly 
significant during childhood, a critical period of brain 
maturation when serotonergic systems actively shape 
neural connectivity and adaptive behavior. 

The analyzed evidence indicates that serotonergic 
imbalance should be regarded as a pathogenetic factor 
rather than a secondary consequence of nutritional 
disturbance alone. Understanding the developmental 
specificity and heterogeneity of serotonergic 
alterations may facilitate earlier identification of at-risk 
children and support the implementation of 
personalized, mechanism-based therapeutic 
approaches. Future research should prioritize 
longitudinal and translational studies aimed at 
integrating neurochemical, genetic, and clinical data to 

improve prevention strategies and long-term outcomes 
for children with eating disorders. 
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