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Abstract Restless legs syndrome (RLS) is a neurological disorder characterized
by an irresistible urge to move the legs, especially at rest and at night. Iron
deficiency is considered a key pathophysiological factor in the development of this
syndrome. This article analyzes the mechanisms underlying the relationship between
iron deficiency and RLS, including impaired dopaminergic transmission, changes in
the central nervous system, and metabolic aspects.
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Annomayus Cunopom 6Gecnokotuinvix Hoe (CBH) — smo nesponozuueckoe
paccmpoiicmeo, Xapakmepuszyroueecss HenpeoOOIUMbIM — Jcellanuem  08u2amo
HOcAMU, 0COOEHHO 6 COCMOAHUU NOKOS U HOYBIO. ﬂegbuuum aeejiesa cdumaemcs
KII0YesbIM Namo@u3uoiocuieckum Gaxkmopom 6 passumuu 3mo2o cunopoma. B
OaHHOU cmamve AHAAUSUPYIONICA MEXAHUIMDbL, JleHcayue 6 OCHO6E 63AUMOCEA3U
medxncoy oepuyumom xceneza u CHH, exnouas Hapyuienue 0ogamunepeuyeckou
nepedaqu, USMEHEHUA 6 Iz;eHmpaJleOZZ H€p6HOZZ cucmeme u memaboruyecKue
acnexKkmasl.

Knrwouesuvie cnoea: oecpuyum siceneza, cunopom 6ecnokounwvlx Ho2, 00haMuH,

ueHmpailbHasl HEPEHAS cucmemd, I/lClWlOCﬁuS‘MOJlOZZ/l}Z.

Introduction
Restless legs syndrome (RLS), also known disease, affects approximately 5 -

10% of the adult population. It is characterized by sensory and motor symptoms that
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worsen during rest and at night. Although the exact etiology remains unclear,

accumulating evidence highlights the central role of iron deficiency in the
development and progression of RLS. Despite its high prevalence, the
pathophysiology of RLS remains incompletely understood. However, one of the
most consistently identified factors is iron deficiency, particularly within the central
nervous system. Studies suggest that even in the absence of systemic anemia,
patients may exhibit reduced brain iron levels, indicating a localized dysregulation
of iron metabolism.

Restless Legs Syndrome (RLS) is fundamentally linked to brain iron
deficiency, often resulting in dopaminergic dysfunction and disrupted iron
homeostasis, even when systemic iron levels appear normal. Reduced central iron,
particularly in the substantia nigra, decreases tyrosine hydroxylase activity (a rate-
limiting step in dopamine synthesis), leading to decreased dopamine transmission.
This deficiency acts as a key, actionable driver of symptoms, often corrected with
iron supplementation

Physiological Role of Iron

Iron is an essential micronutrient involved in oxygen transport, mitochondrial
function, and neurotransmitter synthesis. In the central nervous system, iron plays a
critical role in myelination and dopamine metabolism. Proper iron homeostasis is
essential for maintaining neuronal integrity and function.

Research indicates that cerebrospinal fluid ferritin levels are often reduced in
RLS patients, even when serum ferritin appears normal. This suggests that the
problem lies not only in systemic iron deficiency but also in impaired iron transport
across the blood - brain barrier. Recent studies (2024) further highlight iron
dysregulation at the neuronal level, showing altered iron handling in neuron-
derived extracellular vesicles, reinforcing the concept of central iron imbalance.

Brain Iron Deficiency
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Patients with RLS often exhibit reduced iron levels in specific brain regions,

particularly the substantia nigra. Importantly, brain iron deficiency may occur even
when systemic iron levels appear normal. This discrepancy is attributed to impaired
iron transport across the blood - brain barrier.

Clinical manifestations.

The main symptoms of RLS are discomfort in the legs, which worsens with rest
and is temporarily relieved by movement. Symptoms most often occur in the evening
and at night, disrupting sleep and reducing quality of life.

Dopaminergic Dysfunction

One of the central mechanisms in RLS pathophysiology is dysfunction of the
dopaminergic system. Iron acts as a cofactor for tyrosine hydroxylase, the rate-
limiting enzyme in dopamine synthesis. Reduced iron levels lead to decreased
dopamine production and altered receptor activity, contributing to RLS symptoms.

Dopamine plays a central role in motor control and sensory processing. In RLS:

« Dopamine production is reduced
. Dopamine receptor activity is altered
« Circadian dopamine fluctuations are disrupted

Iron deficiency contributes to this dysfunction because it reduces the activity
of tyrosine hydroxylase, the rate-limiting enzyme in dopamine synthesis.

Additionally, decreased D2 receptor activity in the striatum has been observed
in patients with RLS. This explains why dopaminergic medications (e.g.,
pramipexole, ropinirole) are effective in treating symptoms.

Genetic and Molecular Factors

Recent studies suggest that genetic predisposition may influence iron
metabolism and dopaminergic pathways in RLS. Variants in genes associated with
iron regulation and neuronal signaling have been identified in affected individuals.

Clinical Manifestations
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RLS is characterized by unpleasant sensations in the legs, often described as

crawling, tingling, or burning. Symptoms are typically worse in the evening and
during periods of inactivity. Movement provides temporary relief, which is a
hallmark feature of the disorder.

Diagnosis

Diagnosis of RLS is primarily clinical, based on established criteria. Laboratory
tests, particularly serum ferritin levels, are important for assessing iron status.
Ferritin levels below 50 pg/L are commonly associated with symptom severity.

Treatment Approaches

Management of RLS includes correction of iron deficiency through oral or
intravenous supplementation. Pharmacological treatments include dopaminergic
agents, anticonvulsants, and opioids in severe cases. Addressing underlying iron
deficiency is a cornerstone of therapy. Understanding the pathophysiological
mechanisms allows for more effective diagnosis and treatment of this condition.
Further research is needed to clarify the mechanisms by which iron interacts with
neurotransmitter systems.

Conclusion lron deficiency plays a crucial role in the pathophysiology of
restless legs syndrome. Iron deficiency - particularly within the brain - is a
fundamental factor in the pathophysiology of restless legs syndrome. It leads to
dopaminergic dysfunction, impaired myelination, and altered neuronal signaling.
Modern research supports a multifactorial model involving genetic, metabolic, and
neurochemical pathways. Future studies should focus on targeted therapies aimed at
restoring brain iron homeostasis and improving long - term outcomes.
Understanding the relationship between iron metabolism and neural function
provides valuable insights into diagnosis and treatment. Future research should focus
on targeted therapies aimed at restoring brain iron homeostasis.

REFERENCES
1. Allen RP et al. Restless legs syndrome: diagnostic criteria and epidemiology.



https://worldscientificjournal.ru/index.php/iiet/index

Integration of Innovative Education and Training 2026
Vol 2Issue 4 Inpact factor: 10.9 (researchbib)
2. Earley CJ. Clinical practice: restless legs syndrome.

3. Trenkwalder C et al. Treatment of restless legs syndrome

4. lsrailova, I., Gulfura, T., Patima, T., Gulbakhor, M., & Sarvar, F. (2021). Medical
english learning through authentic movies: extra-linguistic factors contributing
to the study of medical terminology. Berlin Studies Transnational Journal of
Science and Humanities, 1(1.5), 697-700.

5. byxaposa, H.T'., & ®@aiizymnaes, C. 1. V. (2021). [luckypc-aHanu3 Kak CpeJiCTBO
BOCTIPHSITHS YCTHOM peur. Becmuuk nayku u oopazosanus, (2-3 (105)), 17-19.

6. Fayzullayev, S. I. U. (2024). METHODS OF HOW TO IMPROVE
STUDENTS’KNOWLEDGE AND SKILLS. American journal of modern world
sciences, 1(2), 172-181.

7. ®aitzynnaes, C. U. (2024). O6m1as ucTopus JaTUHCKOTO S13bIKA U MEIUIIMHCKON
TEPMHUHOJIOTHH ¥ e 3HaueHue. Academic research in educational sciences, (1),
445-454,

8. Sarvar, F. (2023). HISTORY OF BRITISH VS. AMERICAN ENGLISH.
Hosocmu obpazosanus. uccredosanue ¢ XXI sexe, 2(14), 49-53.

9. Bukharova, N. G., & Fayzullaev, S. I. U. (2021). DISCOURSE ANALYSIS AS
A MEANS OF PERCEPTION OF ORAL SPEECH. Bulletin of Science and
Education,(2-3 (105)), 17-19.

10.Fayzullayev, S. (2023). INGLIZ TILIDA TIBBIYOT TERMINOLOGIYASINING
TUTGAN O ‘RNI. Scientific Impulse, 1 (10), 364-367.

11.Sadia, T., & Fayzullayev, S. (2026). ANCIENT METHODS OF TREATMENT
IN ROME AND GREECE. Bulletin news in New Science Society, 3(2), 110-117.

12.Axmedova, M. (2022). O'quv topshiriglaridan foydalanish metodikasiga doir
amaliy yondashuvlar.

13.Akhmedova, M., Inoyatova, Z., Ergasheva, G., Aripova, G., & Kayumova, S.

(2020). Primary classes based on media technologies represent an international



https://worldscientificjournal.ru/index.php/iiet/index

Integration of Innovative Education and Training 2026
\ol 2 Issue 4 Inpact factar: 10.9 (researchbib)
rating system for teacher control. International Journal of Psychosocial

Rehabilitation, 24(4), 3872-3885.

https;// worldscientificjournal.ru/index php/liet SPAIN 2026 82


https://worldscientificjournal.ru/index.php/iiet/index

