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v | meccanismi del gusto
v Il problema dei gusti negletti

v' Una nuova ecologia del gusto
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Sensi somatici (tatto, chemestesi)




L’ “HOMUNCULUS” SENSORIALE
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| GUSTI «FONDAMENTALI>

AFISTOLEIE AYURVEDA

6 “rasa”

fm 9 )

Dolce Dolce Dolce Dolce
Amaro Amaro Amaro Amaro
Acido Acido Acido Acido
Salato Salato Salato Salato
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Piccante Piccante Piccante Umami

Astringente Astringente

Rugoso (?) (Grasso?
Calcio??)




| GUSTI MEDIATI DA RECETTORI

“Gli esseri umani percepiscono le
informazioni sull’ambiente circostante
attraverso i sensi.

Questi messaggi vengono registrati da
numerosi sensori specializzati (i recettori).

In natura esiste una moltitudine di molecole
bioattive che sono in grado di legarsi a questi
recettori.”
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| RECETTORI

OUTPUT
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INPUT (stimolo)

Sono dei sensori molecolari in
grado di rilevare la presenza di
specifiche molecole.

ngela Bassoli

(cervello)

RECETTORI
(papille
gustative,
mucosa nasale,
pelle ecc)
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IL MECCANISMO DELLA PERCEZIONE SENSORIALE

A B
Sight 2
+ Light-gated ion channels (type | opsins) 0
+ GPCRs class A (type Il opsins) f /0\
- Aslan lizard's tail
Hearing (Saunwus chinens's)

* Mechanosensitive lon channels
(mainly Ca** and K*)

G protein-coupled
receptor

Hormone receptor
(cytoplasmic)

Taste

*GPCRsclassAand C

* lon channels (Na' and K*)

* TRP channels (TRPV1t, TRPMS5, TRPP3)

Smell
* GPCRs class A

: (olfactary and TAAR racaptors)
* MS4As

Touch
* Mechanosensilive ion channeis

* TRP channels (TRPV4, TRPA1) Voltage-gated

‘(ﬁf ~ lon channel
o .

Temperature, pain, and itch
* TRP, ASIC, and Na, channgls
* GPCRs class A (Mrgprs)

Mood
» GPCRs class A and C (neurotransmitter receptors)
« lon channels (e.g., GABA, or 5-HT, receptors)

Putierfish
[Tatraodonlidaw spp.)
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“ig. 1 (A) Human senses and the principal molecular receptors involved in their perception and regulation. (B} Schema of a somatic cell to illustrate thy

Pluskal et al, Chemical Society Reviews, 2017
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| SEGNALI DEL GUSTO

T1R1-T1R3

CD36? “S——< =
GRASSO | poLcE i @

T1R2-T1R3

H* jon ACIDO
channels;
otopetrin
SALATO
I UJ'I -
L |
ENaC, altri? T2Rs (25 in Hs)

LE SENSAZIONI «STRANE» (spezie, erbe aromatiche)

Individuazione e
accettazione dei
nutrienti essenziali

(GMS)
-
Rifiuto di :
composti

potenzialmente tossici

Individuazione di
sostanze
“farmacologicamente
attive”
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IL PROBLEMA DEI GUSTI NEGLETTI

Il problema: La strategia:

SALUTE:
Obesita, diabete, - -
ipertensione, = -
malattie cardiovascolari, >
disbiosi microbiche,
disturbi alimentari. .. dolce

SOCIETA" d (o) | ce

Salato

- grasso

acido
Samarg umom;

acido grasso
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AMBIENTE:
Perdita di biodiversita,
spreco alimentare

SOCIETA’:
Infantilismo alimentare,
neofobia, perdita delle tradizioni




| GUSTI NEGLETTI NELLA DIETA OCCIDENTALE

Composti amari attivi sui recettori T2Rs con proprieta
AMARO benefiche (polifenoli, glucosinolati, terpeni...) :
cruciferae, radice di Soncino, bitter mellon...

Alimenti acidi fermentati (probiotici,
ACIDO prebiotici): yogurt, kombucha, kefir, paste
acide, injera, kimchi...

Agonisti dei canali ionici TRP con proprieta
SPEZIATO somatosensoriali (antiinflammatori, antinocicettivi,
antimicrobici..) . Es. zenzero, curcuma, olio d’oliva...
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IL GUSTO AMARO

T2Rs

sono tanti (25 nell’uomo)

O
®
wOO | recettori del gusto amaro

EO Effettuano il riconoscimento
e la modulazione di migliaia di composti
amari diversi
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Hanno un’alta variabilita genetica
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QUINDI ”AMARO“ NON E’ UNA SOLA NOTA, MA UNA
MUSICA CHE OGNUNO SENTE IN MODO DIVERSO
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IL GUSTO AMARO SI SENTE ANCHE “DENTRO”

=

= L | recettori T2R sono
? «—— 2 espressi in diversi
g — organi interni, oltre
2 e che nella cavita orale
., R
./
é_’-
—

N /



FUNZIONI EXTRA GUSTATIVE

PAPILLE IASTE CIRCUITS
lls with taste receptors are found throughout th hown i .
GUSTATIVE, Along the digeetiv tract,thair preserios & probably relsted 1o food. Bt i ile

ducts — that carry only secretions produced by the body — their purpose is
more enigmatic.

EPITELIO NASA

GUSTO,
AUTO-
DIFESA

Taste bud
TRACHEA

BRONCHI

Nasal epithelium

DIGESTIONE,
REGOLAZIONE
DELL’APPETITO
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Bile duct Intestine

PANCREAS
COLON




VELENO

UNA GIUSTA DOSE DI AMARO?

1 Z0Z 0ZJeW €7 - LlUozuew ouelw qn)) AJejoy - Ljosseg ejasuy

ONVTIN Id IdN.LS I'TO3d VLISYIAINI



| TRP: “STRANI” MA BUONI

Piccante (hot); rinfrescante (cooling); pungente / lacrimogeno;
solletico / formicolio; anestesia ...

TRP

®© e

—
o~
o
o~
o
N
—
©
=
o™
o~
-
o
N
o
©
=
o
c
£
=
0
=
O
>
<
©
9
(a4

JNIVERSITA DEGLI STUDI DI MILANO
ngela Bassoli




TRPs, dove sono?
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‘ sono ubiquitari

‘ sono geneticamente conservati
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Applicazioni in chemical ecology:

Controllo dell’insetto patogeno Mosca della vite (Lobesia botrana)
con estratti di PK

GC
20mV

GC gascromatografia
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0.2mV

Electtroantennografia =
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SAPORE E... CALORE

0 10 20 30 40 50 60

COOL cinnamon HOT
o N —

horseradish ! *“"( w
A& Lini - —~
li ' d 7
garlic 0{/ n/\b e
TRPA1 TRPMS8 | TRPV4 TRPV3 TRPV1 TRPV2

Moringa oleifera

Perilla
frutescens

broccoli & C
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curcuma

Senape, rucola L/
erisimo




SAPORE E...DOLORE

Current Biology
s ,
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The Pungency
of Garlic
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Agonisti di TRPA1 e TRPV1 possono desensibilizzare alla
percezione dolorosa generata da fenomeni infiammatori
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Trevisani et al. PNAS, 2007
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GLI AGONISTI NATURALI DI TRPA1
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Attivita sul recettore TRPA1 di alcuni composti naturali da piante alimentari

Borgonovo et al. , Molecules, 2019
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Applicazioni farmaceutiche:

HO

Oleocanthal

Ibuprofen

OH

Beuchamp et al, Nature, 2005

0

Vol 4371 September 2005

nature

BRIEF COMMUNICATIONS

Ibuprofen-like activity in extra-virgin olive oil

Enzymesin an inflammation pathway are inhibited by oleocanthal, a component of olive oil.

Newly pressed extra-virgin olive
oil contains oleocanthal — a com-

CH,
ound whose pungency induces a | H,C CH, not of lipo:
P pungency O, CHO poxy
strong stinging sensation in the Ho—¢ }— 5 cHO o alyse steps in the biochemical
HO

throat, not unlike that caused by
solutions of the non-steroidal anti-
inflammatory drug ibuprofen’

inhibitor of the cyclooxygenase
enzymes COX-1 and COX-2, but
enase’, which cat-

inflammation pathways derived
from arachidonic acid. We found
that, like ibuprofen, both enan-

. Figure1
We show here that this similar g

tor of a shared pharmacological

activity, with oleocanthal acting as a natural
anti-inflammatory compound that has a
potency and profile strikingly similar to that of
ibuprofen. Although structurally dissimilar,
both these molecules inhibit the same
cyclooxygenase enzymes in the prostaglandin-
biosynthesis pathway.

The agent in extra-virgin olive oil responsi-
ble for throat irritation is thought to be the
dialdehydic form of ( — )deacetoxy-ligstroside
aglycone” (or oleocanthal, with oleo- for olive,
-canth- for sting, and -al for aldehyde) (Fig. 1).
To confirm this, we isolated { — Joleocanthal
from different premium olive ails and mea-
sured its intensity as a throat irritant.
‘We found that irritation intensity was posi-
tively correlated with oleocanthal concentra-
tion. Although this finding indicates that
oleocanthal is probably the principal irritating
compound in olive oil, it was possible that

of (— (left) and the

drug ibuprofen (right). How they underpin the similar throat-irritating and
perception seems tobe an indica-  pharmacological properties of the two compounds is unclear as yet.

co-elution of a minor component or a mixture
of components could be causing the burning
sensation”. We therefore completed a de novo
synthesis of oleocanthal, assigned the absolute
stereochemistry (A.B.S. and Q.H.. unpub-
lished results), and tested the throat-irritant
properties of this synthetic { = Joleocanthal,
dissolved in non-irritating corn oil. The effect
was comparable to that of premium extra-
virgin olive-oil oleocanthal and was also dose-
dependent. (For details and for methods, see
supplementary information.)

Forty years ago, it was tound that the bitter-
ness of certain compounds correlated with
their pharmacological activity”. On the basis
of their shared irritant properties, we there-
fore tested whether oleocanthal might mimic
the pharmacological effects of ibuprofen
(Fig. 1), a potent modulator of inflammation
and analgesia®. Ibuprofen is a non-selective

Table 1| Selective inhibition of COX enzymes by clescanthal enantiomers

COoX-2 15-L0
() (4)

Agent Concentration £OKA
L (%)
{ = )0leocanthal o0

25

£+ )0leocanthal

buprafen 25
7
ndomethacin 25

©2005 Nature Publishing Group

] .
tiomers of oleocanthal caused

dose-dependent  inhibition of
COX-1 and COX-2 activities but
had no effect on lipoxygenase in vitro (Table 1),

Our findings raise the possibility that long-
term consumption of oleocanthal may help to
protect against some diseases by virtue of its
ibuprofen-like COX-inhibiting activity™. If
50 g of extra-virgin olive oil containing up to
200 pg per ml oleocanthal is ingested per day”,
of which 60-90% is absorbed™”, then this cor-
responds to an intake of up to 9 mg per day.
This dose is relatively low, corresponding to
about 10% of the ibuprofen dosage recom-
mended for adult pain relief, but it is known
that regular low doses of aspirin, for example,
another COX inhibitor, confer cardiovascular
health benefits". Ibuprofen is associated with
a reduction in the risk of developing some can-
cers” and of platelet aggregation in the blood™,
as well as with the COX-independent secre-
tion of amyloid-B42 peptide in a mouse model
of Alzheimer's dis . A Mediterranean diet,
which is rich in olive oil, is believed to confer
various health benefits, some of which'"* seem
to overlap with those attributed to non-
steroidal anti-inflammatory drugs.

Our discovery of COX-inhibitory activity
in a companent of olive oil offers a possible
mechanistic explanation for this link.

Gary K. Beauchamp®, Russell 5. ). Keast*t,
Diane Morel}, Jianming Lin§, Jana Pika$,
Qiang Hanl|, Chi-Ho Lee*, Amos B. Smith*|],
Paul A.S. Breslin®

*Monell Chemical Senses Center, $Department
of Pharmacology and Toxicology, University

of the Sciences in Philadelphia, and

ent of Chemistry, University

Pennsylvania 19104, USA
e-mail: breslin@menell.org

Present addresses: Foad
University, Melbourne, Victoria 3001, Austr:
(R.5.1.K); Animal Resources Research Center,
Konkuk Uni Gwangjin-Gu, Seoul 143130,
South Karea (C.-H.L)

& Firmenich, PO Box 5880, Princeton, New
Jersey 08543 USA
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Sapori per «uomini» veri?

Diete ricche di composti attivi sui TRP sono comuni in paesi con:

» Condizioni climatiche
estreme

» Scarso sviluppo
economico e lavoro fisico
duro
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> Resistenza al dolore fisico
come fattore culturale

JNIVERSITA DEGLI STUDI DI MILANO
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Un meccanismo alternativo per
prevenire/alleviare il dolore?

ALCALOIDI (R

(SNC)

AGONISTI DEI TRP?

SOGLIA DI RESISTENZA AL DOLORE T
AFFATICAMENTO FISICO E MENTALEJL
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UN CIRCOLO VIZIOSO

Noi preferiamo alimenti
dolci, salati e grassi
(HFSS food)

| recettori si adattano a
questi gusti e tendono
a rifiutare gli altri

Noi compriamo
alimenti HFSS

'industria alimentare
sviluppa prodotti con
questi profili gustativi



COME USCIRNE?

Noi preferiamo
alimenti dolci, salati
e grassi (HFSS food)
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CONSUMATORI
O
«SCEGLITORI>?

ILANO

«Consumers or eligiters?»
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UNA NUOVA ECOLOGIA DEL GUSTO

CATENA
ALIMENTARE
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