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Abstract

This article comprehensively analyzes the effects of fever on the central and
peripheral nervous systems, emphasizing modern pathophysiological mechanisms,
neuroinflammation, blood-brain barrier dysfunction, and neuronal metabolic
disturbances. Based on current scientific evidence, the study evaluates neurological
manifestations associated with fever, including febrile seizures, encephalopathy,
cognitive impairment, autonomic dysfunction, and altered neurotransmitter activity.
Furthermore, contemporary diagnostic methods, laboratory investigations, and
neuroimaging approaches are discussed. Fever-induced neurological alterations
remain a significant issue in clinical neurology and intensive care medicine. This
article provides updated scientific information useful for medical students,
neurologists, pathophysiologists, and clinical researchers.

Keywords: Fever, nervous system, neuroinflammation, hypothalamus, febrile
seizures, encephalopathy, cytokines, neuronal metabolism, blood-brain barrier,
central nervous system.
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Introduction
BJIUSHUE JIUXOPAJIKU HA HEPBHYIO CUCTEMY:
HNATO®PU3UOJOI'NYECKHE MEXAHUNU3MbI, HEBPOJIOI'MTYECKHUE
N3MEHEHUS U COBPEMEHHBIE JTUATHOCTUYECKHUE IOJIXOAbI

AHHOTALIMA

B nanHO# cTarbe mogpoOHO pacCMOTPEHO BIUSHHUE JIMXOPAJIKU Ha LIEHTPAIBHYIO U
nepupepruuecKy0 HEPBHYIO CUCTEMY, a TaKKe Maro(u3UOJOTUYECKHE MEXAHU3MBI
HEUpPOBOCMAJIICHUS, HApYyIICHUST  MeTaboiu3mMa HEWPOHOB U HM3MCHEHUS
rematosHiledanuueckoro Oapbepa. Ha OCHOBE COBpPEMEHHBIX HAYUYHBIX JTaHHBIX
M3y4YeHbl HEBPOJOTUYECKHE TMPOSBICHUS JIMXOPAJIKHU, BKIO4Yas (PeOpUIbHbIC
CylOpOTH, HHIE(alonaruio, KOTHUTHUBHBIE pPAacCTpOMCTBA U JAUCQPYHKLHUIO
BEreTaTUBHON HEpBHOM cucteMbl. Ocob0e BHHMMAHHE YICJIEHO COBPEMEHHBIM
METOJIaM JIMaTHOCTUKHU U KIMHUYECKOW OLIEHKHU MalueHToB. PabGoTa mpenacrapiser
HAay4HbId M TPAKTUYECKUN HHTEPEC I Bpadeil, MCCIECAOBATENENM M CTYINEHTOB
MEIULMHCKHUX BY30B.

KiroueBble ciioBa: muxopaaka, HepBHAs CUCTEMa, HEHPOBOCTIAJICHUE, TUTIOTAJIAMYC,
(heOpunpHbIe CynOpord, »SHIedaaonaTus, IUTOKHHBI, TeMaTodHIe(aTnIecKuit
Oapbep, HEMPOHAIBHBIM META00IN3M

ISITMANING NERYV TIZIMIGA TA’SIRI: PATOFIZIOLOGIK
MEXANIZMLAR, NEVROLOGIK O‘ZGARISHLAR VA ZAMONAVIY
DIAGNOSTIK YONDASHUVLAR

Annotatsiya

Ushbu magqolada isitmaning markaziy va periferik nerv tizimiga ta’siri, uning
patofiziologik mexanizmlari, neyroinflammasiya, qon-miya to‘sig‘i o‘zgarishlari,
neyron metabolizmi buzilishi hamda klinik nevrologik belgilar keng tahlil qilindi.
Tadqiqot davomida zamonaviy ilmiy adabiyotlar asosida isitma vaqtida yuzaga
keluvchi neyronal disfunksiya, febril tutqanoq, ensefalopatiya, kognitiv buzilishlar va
vegetativ nerv tizimi o‘zgarishlari baholandi. Shuningdek, diagnostik yondashuvlar,
laborator va instrumental tekshiruvlarning ahamiyati ko‘rib chiqildi. Magqola
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nevrologiya va patofiziologiya sohasida ta’lim olayotgan talabalar, magistrlar va
amaliy shifokorlar uchun muhim ilmiy manba hisoblanadi.

Kalit so‘zlar: isitma, nerv tizimi, neyroinflammasiya, gipotalamus, febril tutqanoq,
ensefalopatiya, sitokinlar, neyron metabolizmi, qon-miya to‘sig‘i, markaziy nerv
tizimi

INTRODUCTION

Fever is one of the most common physiological responses to infection, inflammation,
trauma, and immune activation. It develops due to the action of endogenous and
exogenous pyrogens that alter the thermoregulatory center in the hypothalamus.
Although fever is considered a protective adaptive response, prolonged or severe
hyperthermia can significantly affect the nervous system. The nervous system is
highly sensitive to temperature fluctuations because neuronal metabolism requires a
stable biochemical environment. Elevated body temperature increases cerebral
metabolic demand, oxygen consumption, neurotransmitter imbalance, and
inflammatory cytokine release. Modern studies demonstrate that fever can induce
neuroinflammation, oxidative stress, mitochondrial dysfunction, and blood-brain
barrier permeability changes. Particularly in children, fever may provoke febrile
seizures due to neuronal hyperexcitability. In adults and elderly individuals,
prolonged fever may contribute to delirium, encephalopathy, cognitive decline, and
autonomic instability. Severe systemic infections accompanied by hyperthermia may
also trigger neuroimmune interactions leading to neuronal injury. Recent
investigations in molecular neurology suggest that cytokines such as IL-1, IL-6,
TNF-a, and prostaglandin E2 play a major role in fever-mediated neural dysfunction.
Moreover, neuroimaging and electrophysiological studies reveal functional
alterations in cortical and subcortical brain structures during febrile states.
Understanding the relationship between fever and nervous system pathology is
important for early diagnosis, neuroprotection, and prevention of neurological
complications.

AIM OF THE STUDY
The aim of this study was to investigate the effects of fever on the nervous system,
analyze modern pathophysiological mechanisms of neuronal dysfunction during
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hyperthermia, and evaluate current diagnostic approaches used in neurological
assessment of febrile patients.

MATERIALS AND METHODS

This article was prepared using analytical and comparative review methods based on
modern international scientific literature published between 2018 and 2025. Data
sources included peer-reviewed journals, clinical guidelines, neurology textbooks,
and electronic medical databases such as PubMed, Scopus, WHO publications,
UpToDate, and NIH resources.

The study analyzed:

Pathophysiological mechanisms of fever-induced neural injury

Cytokine-mediated neuroinflammation

Effects of hyperthermia on cerebral metabolism

Blood-brain barrier dysfunction

Neurological complications associated with fever

Diagnostic and neuroimaging techniques

Clinical observations from neurological and intensive care practice were also
comparatively evaluated.

The present study was conducted using a comprehensive analytical review of
contemporary scientific literature dedicated to the neurological effects of fever and
hyperthermia. Scientific publications published between 2018 and 2025 were
systematically analyzed to evaluate the current understanding of fever-induced
nervous system alterations.

The literature search was performed using international medical databases including:
PubMed

Scopus

Web of Science

Google Scholar

UpToDate

NIH database

WHO scientific reports

Keywords used during the search process included: “fever and nervous system,”
“hyperthermia neuroinflammation,” “febrile seizures,” “cytokines and brain,”
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“blood-brain barrier dysfunction,” “fever encephalopathy,” and ‘“neurological
complications of fever.”

A total of more than 120 scientific sources were initially screened. After applying
inclusion and exclusion criteria, 48 high-quality publications were selected for
detailed analysis. Included materials consisted of:

Clinical studies

Meta-analyses

Experimental animal studies

Neurological reviews

Pathophysiological investigations

Intensive care guidelines

Pediatric and adult neurology reports

The study evaluated both central and peripheral nervous system involvement during
febrile conditions. Particular attention was paid to molecular and cellular mechanisms
associated with neuronal dysfunction.

The following parameters were comparatively analyzed:

1. Neuroinflammatory mechanisms

The effects of inflammatory cytokines such as:

Interleukin-1f (IL-1p)

Interleukin-6 (IL-6)

Tumor necrosis factor-alpha (TNF-a)

Interferon-gamma (IFN-y)

on hypothalamic regulation and neuronal signaling were studied.

2. Cerebral metabolic alterations

Changes in:

Cerebral oxygen consumption

Glucose metabolism

Mitochondrial activity

ATP production

Oxidative stress intensity

during fever and systemic inflammatory states were analyzed.
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3. Blood-brain barrier integrity
Modern experimental studies investigating fever-associated endothelial dysfunction
and increased permeability of the blood-brain barrier were reviewed.

4. Neurological manifestations

Clinical neurological complications evaluated in the study included:
Febrile seizures

Delirium

Encephalopathy

Cognitive dysfunction

Sleep disturbances

Autonomic nervous system instability

Headache syndromes

Neuromuscular weakness

5. Diagnostic approaches

The study analyzed the effectiveness of:

Neurological examination

Electroencephalography (EEG)

Magnetic resonance imaging (MRI)

Computed tomography (CT)

Lumbar puncture

Cytokine laboratory markers

C-reactive protein (CRP)

Procalcitonin

Neurophysiological monitoring

in detecting fever-associated neurological abnormalities.

Comparative analysis methods were used to identify similarities and differences
between pediatric and adult populations. Statistical observations reported in
international studies were also summarized to evaluate the prevalence and severity of
neurological complications during febrile conditions.

159 |Page



EduVision: Journal of Innovations in Pedagogy and

1{ Educational Advancements
Volume 2, Issue 5, May 2026
BRIGHT MIND brightmindpublishing.com

PUBLISHING

ISSN (E): 3061-6972
Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

RESULTS

The analysis demonstrated that fever significantly affects both structural and
functional components of the nervous system. One of the earliest mechanisms
identified was hypothalamic dysregulation caused by pyrogenic cytokines. Increased
levels of IL-1B and TNF-a stimulate prostaglandin E2 synthesis in the hypothalamus,
resulting in elevation of the thermoregulatory set point. Hyperthermia was associated
with increased cerebral metabolic rate and oxygen consumption. Experimental studies
revealed that for every 1°C increase in body temperature, cerebral metabolism rises
by approximately 6—10%, which may contribute to neuronal hypoxia in vulnerable
patients. Fever-induced oxidative stress was another important finding. Elevated
production of reactive oxygen species damaged neuronal membranes, mitochondrial
enzymes, and synaptic transmission pathways. Blood-brain barrier permeability
changes were observed during systemic inflammatory states. This process facilitates
migration of inflammatory mediators into neural tissue, contributing to cerebral
edema and neurotoxicity. Children demonstrated increased susceptibility to febrile
seizures due to immature inhibitory neuronal circuits. In adults, prolonged fever
frequently caused:

Delirium

Encephalopathy

Cognitive dysfunction

Sleep disturbances

Headache

Autonomic instability

Electroencephalographic studies showed diffuse slowing of cortical activity in severe
febrile states. Magnetic resonance imaging findings in complicated cases revealed
inflammatory and metabolic changes within limbic and cortical structures. The study
also 1identified significant interactions between immune activation and
neurotransmitter systems. Increased cytokine activity altered serotonin, dopamine,
and glutamate pathways, potentially contributing to neuropsychiatric symptoms.

CONCLUSION
Fever exerts significant multidimensional effects on the nervous system through
metabolic, inflammatory, vascular, and neurochemical mechanisms. Although
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moderate fever may represent a protective immune response, prolonged or severe
hyperthermia can induce neuronal dysfunction and neurological complications.
These changes may lead to functional and structural neuronal injury, especially in
vulnerable patient populations. The study confirms that prolonged hyperthermia
increases cerebral metabolic demand and oxygen consumption, potentially resulting
in neuronal hypoxia, mitochondrial dysfunction, and impaired synaptic activity.
Increased permeability of the blood-brain barrier further aggravates neural tissue
damage by facilitating the penetration of inflammatory mediators into the central
nervous system.

Children remain particularly susceptible to febrile seizures because of incomplete
maturation of inhibitory neuronal pathways. In adults and elderly individuals, fever
i1s frequently associated with delirium, encephalopathy, cognitive decline, sleep
disorders, and autonomic nervous system dysfunction. Severe infectious and
inflammatory diseases accompanied by hyperthermia may significantly worsen
neurological prognosis and increase morbidity.

Modern neurodiagnostic methods, including EEG, MRI, neuroinflammatory
biomarkers, and neurophysiological monitoring, play an important role in the early
detection of fever-associated neurological complications. Timely identification of
these alterations may improve clinical outcomes and reduce the risk of long-term
neurological sequelae.

The findings of this study highlight the importance of an interdisciplinary approach
involving neurologists, intensivists, infectious disease specialists, pediatricians, and
pathophysiologists in the management of febrile patients with neurological
symptoms.

Future investigations should focus on:

Molecular neuroprotective mechanisms

Cytokine-targeted therapies

Prevention of fever-induced neuronal injury

Biomarkers predicting neurological complications

Personalized therapeutic strategies in neuroinflammatory conditions
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