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Enigma: Sleep-Wake Cycle Abnormalities in Fatal Familial Insomnia

Tinuper Avoni’

Department of Psychological and Brain Sciences, Institute of Neurological Sciences of Bologna, Bologna, Italy

DESCRIPTION

In the field of sleep disorders, few conditions evoke as much
intrigue and interested as Fatal Familial Insomnia (FFI). This
exceptionally rare and devastating disorder, characterized by
progressive insomnia and neurodegeneration, offers profound
insights into the intricate workings of the human sleep-wake
cycle. In this article, we delve into the enigmatic realm of FFI,
exploring its clinical features, underlying mechanisms, and
implications for our understanding of sleep physiology.

Fatal familial insomnia is a hereditary prion disease caused by a
mutation in the PRNP gene, leading to the misfolding of prion
proteins and subsequent neurodegeneration in the thalamus and
other regions of the brain. The hallmark symptom of FFI is
severe and relentless insomnia, which gradually worsens over
months or years, eventually culminating in a complete inability
to sleep. Unlike other forms of insomnia, which may respond to
treatment or remit spontaneously, the insomnia in FFI is
refractory to pharmacotherapy and invariably progresses until

death.

The sleep disturbances observed in FFI extend beyond mere
insomnia, encompassing a myriad of abnormalities in the sleep-
wake cycle and circadian rhythms. In the early stages of the
sleep
architecture, including reduced total sleep time, fragmented

disease, individuals may experience disruptions in
sleep, and alterations in REM (Rapid Eye Movement) and non-
REM sleep stages. As the disease progresses, the ability to initiate
and maintain sleep deteriorates further, leading to a state of near-

total sleep deprivation.

One of the most striking features of FFI is the dysregulation of
circadian thythms, which govern the timing of sleep and
wakefulness in alignment with the light-dark cycle. Individuals
with FFI may exhibit profound disturbances in circadian
rhythms, including irregular sleep-wake patterns, fragmented
sleep bouts throughout the day and night, and a loss of the
typical diurnal variation in alertness and performance. This
disruption of circadian rhythms contributes to the relentless
progression of insomnia and exacerbates the debilitating effects

of sleep deprivation on cognitive function and overall well-being.
The underlying mechanisms driving the sleep-wake cycle
abnormalities in FFI are multifaceted and complex, reflecting
the widespread neurodegeneration affecting key brain regions
involved in sleep regulation. The thalamus, in particular, plays a
critical role in orchestrating the transition between wakefulness
and sleep, relaying sensory information to the cortex and
modulating arousal and attention. In FFI, the accumulation of
misfolded prion proteins in the thalamus disrupts its normal
functioning, leading to dysregulation of sleep-wake states and
circadian rhythms.

Furthermore, the neurodegenerative process in FFI also affects
other brain regions implicated in sleep regulation, including the
basal
Dysfunction of these regions disrupts the intricate network of
neural pathways that governs the sleep-wake cycle, resulting in
the profound and irreversible sleep disturbances characteristic of

FFL

hypothalamus, forebrain, and brainstem nuclei.

The clinical course of FFI is relentlessly progressive, with affected
individuals experiencing a rapid decline in cognitive function,
motor coordination, and autonomic control. In addition to the
devastating effects of sleep deprivation on physical and mental
health, individuals with FFI may also manifest psychiatric
symptoms, including hallucinations, delusions,
disturbances. Ultimately, FFI leads to a state of complete and
irreversible incapacitation, culminating in death within months

and mood

to a few years of symptom onset.

While there is currently no cure for FFI, ongoing research efforts
aim to elucidate the underlying pathophysiology of the disease
identify potential targets.
treatments targeting prion propagation, neuro inflammation, and
synaptic dysfunction show promise in preclinical studies but have
yet to translate into effective therapies for human patients.
Additionally,
management and support for caregivers, play a important role in
enhancing the quality of life for individuals with FFI and their
families.

and therapeutic Experimental

palliative care measures, including symptom

Correspondence to: Tinuper Avoni, Department of Psychological and Brain Sciences, Institute of Neurological Sciences of Bologna, Bologna, Italy,

E-mail: sanna@tracy.edu

Received: 29-Feb-2024, Manuscript No. JSDT-24-31043; Editor assigned: 04-Mar-2024, Pre QC No. JSDT-24-31043 (PQ); Reviewed: 18-Mar-2024,
QC No. JSDT-24-31043; Revised: 25-Mar-2024, Manuscript No. JSDT-24-31043 (R); Published: 01-Apr-2024, DOI: 10.35248/2167-0277.24.13.523.

Citation: Avoni T (2024) Enigma: Sleep-Wake Cycle Abnormalities in Fatal Familial Insomnia. ] Sleep Disord Ther. 13:523.

Copyright: © 2024 Avoni T. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.

] Sleep Disord Ther, Vol.13 Iss.3 No:1000523



Aroni T

CONCLUSION

Fatal familial insomnia stands as a poignant reminder of the
intricate interplay between genetics, neurobiology, and sleep
physiology. By unraveling the mysteries of FFI, researchers hope
to gain deeper insights into the fundamental mechanisms
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governing the sleep-wake cycle and develop novel strategies for
treating sleep disorders and neurodegenerative conditions. As
we continue to probe the complexities of sleep and
consciousness, the study of FFI offers a poignant reminder of
the fragility and resilience of the human mind and body.
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