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Olfaction» .  27 pagine 

It is important to emphasize that biology, neuroscience, and the 
clinical specialties are not the only fields where the chemical senses 
are current centers of focus.
The food and beverage industries are increasing, at great cost, 
research efforts to enhance the flavor of their products and, 
importantly, to maintain such flavor in light of developing 
government regulations to minimize the amount of salt, sugar, and 
other ingredients in their products. Continued interest in olfaction by 
marketers of perfumes and personal care products goes without 
saying.



«meccanismi della percezione olfattiva»
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«modello di percezione nerusosensoriale»

È responsabile  
dell’elaborazione delle 

informazioni emozionali, 
dell’apprendimento legato alle 
emozioni e della regolazione 

delle risposte emotive.
Inoltre, è coinvolto 

nell’integrazione delle emozioni 
con la memoria, la motivazione 

e l’attenzione, fornendo una 
base per la nostra esperienza 

emotiva complessiva.

«Cervello emozionale»
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Three major classes of function were identified
1. Ingestive behaviors: Detection/identification prior to ingestion; 
Detection of expectancy violations; Appetite regulation;  Breast 
orientation and feeding.
2. Avoiding environmental hazards (Fear related;  Disgust related)
3. Social communication (Reproductive [inbreeding avoidance, 
fitness detection in prospective mates]; Emotional contagion [fear 
contagion, stress buffering]). 







The present study examined the
prevalence of OD, and its associations
with demographic, genetic, clinical, and
behavioral factors, in an urban elderly
population-based sample free from
neurodegenerative
disease.

In older adults, 
olfaction, but not 
visual or hearing 
impairment, is 
associated with 

increased 
mortality 
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pubblicazioni
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Dal 2020 7882 lavori 
(26% delle pubblicazioni 
sull’olfatto negli ultimi 4 

anni)

2020



60%

Otolaryngology Head Neck Surg 2021, Vol 164(1): 82-86.



Di Stadio A, D'Ascanio L, La Mantia I, 
Ralli M, Brenner MJ. Parosmia after 
COVID-19: olfactory training, 
neuroinflammation and distortions of 
smell. Eur Rev Med Pharmacol Sci. 
2022 Jan;26(1):1-3.
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Meta-analytic work 
demonstrates that 

olfactory dysfunction 
affects approximately 
22% of the general 

population





«Iposmie trasmissive»

«iposmie recettoriali»

«iposmie centrali»







In general, three different types of olfactory testing can be 
undertaken: 
1. Subjective, patient reported olfactory assessment. 
2. Psychophysical olfactory assessment. 
3. Olfactory assessment using electrophysiological studies or 

magnetic resonance imaging 



Psychophysical olfactory assessment

La soglia dell'odore è la 
concentrazione di un odorante in 
cui il 50% degli stimoli viene 
rilevato e il 50% rimane non 
rilevabile per un soggetto.
La discriminazione degli 
odori descrive la capacità non 
verbale di distinguere tra diversi 
odori.
L'identificazione degli odori 
comporta sia il riconoscimento di 
uno stimolo sia la comunicazione 
della sua identità corretta (vale a 
dire, la capacità di nominare un 
odore).









Alterazioni olfatto
25% dopo i 50 anni
40% dopo i 60 anni





Olfatto ed invecchiamento 
(Presbiosmia)



Multiple factors contribute to age-related olfactory sensory loss, including nasal engorgement,
cumulative damage of the olfactory epithelium from environmental insults, a reduction in mucosal
metabolizing enzymes, sensory loss of receptor cells to odorants, and changes in neurotransmitter
and neuromodulator systems. In addition, structural and functional abnormalities of the olfactory
epithelium, olfactory bulb, central olfactory cortex, and basic olfactory circuitry, which are related to
the neuronal expression of aberrant proteins in these areas, may result in olfactory sensory
impairment in aging and neurodegenerative diseases



Recent study, using longitudinal data, strengthens the associations by showing that olfactory impairment in aging
persons, at least among women, might be a contributing factor to poor diet quality (Gopinath et al., 2016).
Furthermore, B. J. Rolls and McDermott (1991) demonstrated diminished sensory-specific satiety in old age, which may
contribute to the decreased dietary variation with age, and Kremer et al. (2014) showed that those with diminished
olfaction more often report eating the same meal within a week. There is also a considerable risk among aging
adults to ingest spoiled food. It has, for example, been suggested that aging adults are less likely than young
adults to reject foods with unpleasant odors (Pelchat, 2000). The unawareness of age-related olfactory loss
(e.g., Nordin et al., 1995; Seubert et al., 2017) may aggravate the risk of ingesting spoiled food as these
persons are less likely to take precautions to avoid eating such food.
How should these risks be mitigated? Early work by Schiffman et al. demonstrated that anorexia in the aging
population may remit when foods are amplified by additional flavoring to compensate for diminished
chemosensory function, resulting in increased preference for and intake of food, increased salivation, and
improved immunological status and grip strength (Schiffman, 1998; Schiffman & Miletic, 1999; Schiffman &
Warwick, 1988, 1993).



Prospective studies show that performance in odor identification could predict future decline in
general cognition (Conti et al., 2013; Graves et al., 1999) or executive functioning (Schubert et al.,
2013), and effects persist even after controlling for vocabulary, a nonolfactory control task where
synonyms are matched (Olofsson, Larsson et al., 2020; Olofsson et al., 2009). These previous findings
have recently been confirmed by a large-scale population-based study of middle-aged and aging
participants (Tebrugge et al., 2018). Here, participants with olfactory deficits performed significantly
worse on a large variety of cognitive subtests, such as verbal memory and fluency, problem solving,
visuo-spatial abilities, speed of processing, and inhibition.



Conclusion:
Impaired olfaction predicts faster cognitive
decline and might indicate neurodegeneration
in the brain among dementia-free older
adults.
In this sample of dementia-free older adults,
we report a longitudinal association between
worse scores on baseline odor identification
testing and cognitive decline, and a
crosssectional association between odor
identification and volumes in structures of the
medial temporal lobe as well as the fusiform
gyrus. Future research should further
investigate the potential for odor identification
tests to serve as cost-effective screening
tools for accelerated cognitive decline that
may progress to dementia.



According to some studies, the risk of future cognitive decline in aging individuals with olfactory loss
depends on the ApoE gene; a plasma protein involved in lipid transport, and located on chromosome
19, carrying the three possible alleles e2, e3, and e4. The gene is expressed in the central nervous
system (CNS), including the olfactory bulb and the olfactory epithelium (Nathan et al., 2007; Struble et
al., 1999), and is believed to play a role in neuronal regenerative processes as well as in the
development of Alzheimer’s disease (AD). Aging ApoE e4 carriers with no sign of dementia have a
diminished olfactory ability relative to noncarriers (Graves et al., 1999; Larsson et al., 2016; Olofsson et
al., 2010), and in the e4 carrier group, olfactory deficits are more strongly indicative of generalized
cognitive decline in the coming years (Olofsson, Larsson et al., 2020; Olofsson et al., 2009). Aging adults
with an e4 allele also show a diminished electrophysiological brain activity in response to odors (Green et
al., 2013). Despite some inconsistency in the literature (Handley et al., 2006), impaired odor identification
has been observed in cognitively impaired aging e4-carriers without dementia (Murphy et al., 1998).
Longitudinal data suggest that aging e4-carriers show larger-than-normal decline in odor identification
performance (Calhoun-Haney & Murphy, 2005; Josefsson et al., 2017). The accelerated decline concurs
with declining episodic memory abilities (Josefsson et al., 2017). The main interpretation of these findings
is that in the e4 carriers, olfactory dysfunction is predominantly caused by early, still preclinical AD
pathology which accumulates in the mediotemporal lobe (Olofsson et al.,2016).



Conclusions
Objectively measured olfactory dysfunction is
associated with an increased risk of 5-year all-
cause mortality among older (≥65 years) but
not middle-aged (40-64 years) US adults.
Olfactory dysfunction was identified as
independently associated with mortality after
accounting for demographics, medical
comorbidities, depression, and cognitive
functioning





Olfatto ed malattie 
neurodegenerative





FIGURE 3 | Schematic drawing illustrating the olfactory dysfunction and time course of Alzheimer’s disease (AD) and Parkinson’s disease
(PD). In both neurodegenerative diseases, the emergence of olfactory dysfunction precedes their definite diagnosis. The red and black lines
in the drawing indicate the time course of olfactory function in patients and normal elderly individuals, respectively.



In neurology, olfactory impairment is a
potential early marker for the onset of
neurodegenerative diseases, but the
underlying mechanism is poorly
understood. The loss of smell is
considered a clinical sign of early-stage
disease and a marker of the disease’s
progression and cognitive impairmen.
Specific anatomical systems and
environmental factors can contribute to
olfactory loss associated with
neurological diseases, although the
direct biological relationship with each
disorder remains unsolved and further
investigations are needed.





Up to 90% of 
preclinical PD cases 
showed an olfactory 

impairment preceding 
the onset of motor 

symptoms by 
decades





Olfactory dysfunction
can be seen as a
predictor for a
conversion from MCI to
AD.
In fact, a strong increase of loss of
smell predicts a conversion from
MCI to AD. Approximately 35% of
patients with MCI transitioned to
dementia within one year. Other
studies have indicated conversion
rates of 15% to 24% within two
years, or approximately one-third
over three years.
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MCI: MILD COGNITIVE IMPAIRMENT







L’olfatto può essere 
considerato un biomarcatore 

clinico delle malattie 
neurodegenerative e con quali 

applicazioni cliniche?

il «training olfattivo» può 
modificare l’andamento delle 
malattie neurodegerative?

Il deficit del sistema 
olfattivo può avere un ruolo 

fisiopatologico nella 
evoluzione della malattia 

neurodegenerativa?



Da febbraio 2025
Ad oggi 11 
pazienti







Grazie per L’attenzione

Jan Brueghel : Il senso dell’olfatto (1616-17).Madrid Museo del Prado


	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43
	Diapositiva numero 44
	Diapositiva numero 45
	Diapositiva numero 46
	Diapositiva numero 47
	Diapositiva numero 48
	Diapositiva numero 49
	Diapositiva numero 50
	Diapositiva numero 51
	Diapositiva numero 52
	Diapositiva numero 53
	Diapositiva numero 54
	Diapositiva numero 55
	Diapositiva numero 56
	Diapositiva numero 57
	Diapositiva numero 58
	Diapositiva numero 59
	Diapositiva numero 60
	Diapositiva numero 61
	Diapositiva numero 62

