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5) Neuroinflammation
e.g., immune cell
infiltration, reactivity of
astroglia subtypes...

1) Environmental
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Drugs that help dementia

Dr. Massimo Veneziano

Anticolinesterasici

Rivastigmina - Donepezil

Memantina

Anticorpi Monoclonali

Aducanumab - Lecanemab



Dementia Anticorpi monoclonali T st womssasis
Aducanumab __

| ecanemab

PSS
ADUCANUMAB

=
Biogen

Una questione
controversa

Aducanumab: Appropriate Use Recommendations. Cummings et al., 2021

@ MEDICINABIOINTEGRATA.IT Dr. Massimo Veneziano
TOPMEMORY®



2022 Azheimer’s Drug Development Pipeline

"M echanism of Action > — - .
B Amylod Congresso Internazionale di
=T - ase-Modifying Big MEDICINA BIOINTEGRATA
Bl Metabolism/Bioenergetics 0\53 / Ogic
[0 Neurogenesis ¥ / )
= go;:;otransmmor Receptors PHASE 1 Alzheimer's & Dementia J
N Other Ti slat | Research & Clinical Interventi
B Oxidative Stress @ E@LX1001 A®LuAFETHS ASHRATO? Translational Researc inical Interventions ,
3 Proteostasis/Proteinopathies @LY2372093 '
E ?ynapﬁc Plasticity/Neuroprotection ATB00S /( £
au :
OIUAAVATERT = PHASE 2 VTA01
B Vasculature ) | D8CG vsccre W@ o O > V. [
iy intranssel ALZHEIMER'S DISEASE
o i e et AR T DRUG DEVELOPMENT PIPELINE: ‘
{OALOD2 VCenezumab [HE2814 [TIGV1001  @Lecanemab § | =
OCanaknumab (D ExPlas @ONISMAPTRY  — ~
@/8vacid @Uownemab [1GBIT 78008
@ Bepranemab (JPepnemab
o @ACHS V@ !rsuin intranasal BWSemonremab The 2022 pipeline has innovations in clinical
; Gantererumab  @JUNJ-63733657 — o3 2 Rk = ek
(? @Brain-shuttie ® [_[Sargramostim trials that provide hope for greater success in Alzheimer's
I i [JAD-35 Disease treatment development
o () Donepazil
< ’ A
o OCsT-2032 G In 2022, there are Therapies in
w the Pipeline
@ CORT108297 G i UNIQUE CLINICAL ’
S Ve 143  1eRapies n172  Trias £6.4% <mall molecule therapies
Y (mainly taken \.u-_\{lyg>
‘E ODAQB for Alzheimer's disease as registered on clinicaltrials.gov
o '
o =
QO WVGH-ADY W"‘ e | Agents in clinical trials target:
[ MK 1942+ RN
. Nicotine
Donepezi | © i
v f 9 e 80/0 E";;"d!lli\'./'.’_"'\‘_‘”l
Metaboic Cotactor . f Trial Participant Time Commitment
Supplementation -4 1% 4
6_90/0 e 2 Phase 3 Trial weeks = 3,324,165
symptoms Total
Phase 2Trialweeks= 548,866 weeks
83‘2% :jvl\:;iﬁ?fauun Phase 1 Trial weeks= 5,81 2 = 3' 878’843
Q08 £ b ‘ €1 pseles f;.‘
47 94 31
agents trials agents trials agents trials
A /\ / g
= —— sponsored
Subject Char&tenstics B by the by public-private by other
A Heamyvdudm A bl;lz_-j'_;‘:v:;—‘ partnerships entities
A Trcapiin [l Trehaiose
V¥ Precirical A
@ Prodrosl / Prodramal-Mild
M Mild-Moderate Dementia .
® Severe Dementia ! ILEY
V — Dr. Massimo Veneziano UAsl3




Dementia

Longresso internazionaie di
MEDICINA BIOINTEGRATA

The Lancet Commissions

Dementia prevention, intervention, and care: 2020 report of
the Lancet Commission

Gill Livingston, Jonathan Huntley, Andrew Sommerlad, David Ames, Clive Ballard, Sube Banerjee, Carol Brayne, Alistair Burns,
Jiska Cohen-Mansfield, Claudia Cooper, Sergi G Costafreda, Amit Dias, Nick Fox, Laura N Gitlin, Robert Howard, Helen C Kales, Mika Kivimeiki,
Eric B Larson, Adesola Ogunniyi, Vasiliki Orgeta, Karen Ritchie, Kenneth Rockwood, Elizabeth L Sampson, Quincy Samus, Lon S Schneider,

Geir Selbzek, Linda Teri, Naaheed Mukadam

Executive summary

The number of older people, including those living with
dementia, is rising, as younger age mortality declines.
However, the age-specific incidence of dementia has fallen
in many countries, probably because of improvements in
education, nutrition, health care, and lifestyle changes.
Overall, a growing body of evidence supports the nine
potentially modifiable risk factors for dementia modelled
by the 2017 Lancet Commission on dementia prevention,
intervention, and care: less education, hypertension,
hearing impairment, smoking, obesity, depression, phy-
sical inactivity, diabetes, and low social contact. We now add
three more risk factors for dementia with newer, convincing
evidence. These factors are excessive alcohol consumption,
traumatic brain injury (TBI), and air pollution. We have
completed new reviews and meta-analyses and incorporated
these into an updated 12 risk factor life-course model of
dementia prevention. Together the 12 modifiable risk
factors account for around 409% of worldwide dementias,
which consequently could theoretically be prevented or
delayed. The potential for prevention is high and might
be higher in low-income and middle-income countries
(LMIC) where more dementias occur.

Our new life-course model and evidence synthesis has
paramount worldwide policy implications. It is never too
early and never too late in the life course for demen-
tia prevention. Early-life (younger than 45 years) risks,
such as less education, affect cognitive reserve; midlife
(45—65 years), and later-life (older than 65 years) risk factors
influence reserve and triggering of neuropathological
developments. Culture, poverty, and inequality are key
drivers of the need for change. Individuals who are most
deprived need these changes the most and will derive the
highest benefit.

Policy should prioritise childhood education for all.
Public health initiatives minimising head injury and
decreasing harmful alcohol drinking could potentially
reduce young-onset and later-life dementia. Midlife sys-
tolic blood pressure control should aim for 130 mm Hg or
lower to delay or prevent dementia. Stopping smoking,
even in later life, ameliorates this risk. Passive smoking is
a less considered modifiable risk factor for dementia.
Many countries have restricted this exposure. Policy
makers should expedite improvements in air quality,
particularly in areas with high air pollution.

We recommend keeping cognitively, physically, and
socially active in midlife and later life although little
evidence exists for any single specific activity protecting

www.thelancet.com Vol396 August 8, 2020

against dementia. Using hearing aids appears to reduce
the excess risk from hearing loss. Sustained exercise in
midlife, and possibly later life, protects from dementia,
perhaps through decreasing obesity, diabetes, and
cardiovascular risk. Depression might be a risk for
dementia, but in later life dementia might cause
depression. Although behaviour change is difficult and
some associations might not be purely causal, individuals
have a huge potential to reduce their dementia risk.

In LMIC, not everyone has access to secondary
education; high rates of hypertension, obesity, and
hearing loss exist, and the prevalence of diabetes and
smoking are growing, thus an even greater proportion of
dementia is potentially preventable.

Amyloid-B and tau biomarkers indicate risk of progres-
sion to Alzheimer’s dementia but most people with
normal cognition with only these biomarkers never
develop the disease. Although accurate diagnosis is impor-
tant for patients who have impairments and functional
concerns and their families, no evidence exists to support
pre-symptomatic diagnosis in everyday practice.

Our understanding of dementia aetiology is shifting,
with latest description of new pathological causes. In the
oldest adults (older than 90 years), in particular, mixed
dementia is more common. Blood biomarkers might hold
promise for future diagnostic approaches and are more
scalable than CSF and brain imaging markers.

Wellbeing is the goal of much of dementia care. People
with dementia have complex problems and symptoms in
many domains. Interventions should be individualised
and consider the person as a whole, as well as their family
carers. Evidence is accumulating for the effectiveness, at
least in the short term, of psychosocial interventions
tailored to the patient’s needs, to manage neuropsychiatric
symptoms. Evidence-based interventions for carers can
reduce depressive and anxiety symptoms over years and
be cost-effective.

Keeping people with dementia physically healthy is
important for their cognition. People with dementia
have more physical health problems than others of the
same age but often receive less community health care
and find it particularly difficult to access and organise
care. People with dementia have more hospital
admissions than other older people, including for
illnesses that are potentially manageable at home. They
have died disproportionately in the COVID-19 epidemic.
Hospitalisations are distressing and are associated with
poor outcomes and high costs. Health-care professionals
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Figure 7: Population attributable fraction of potentially modifiable risk factors for dementia
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Multi-target
therapies as an
emerging
@ strategy for
Alzheimer’s
disease treatment

Risk of
Dementia

D. Elmaleh et al., 2019; J. Yaojun et al., 2022
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Dementia NUTRITION
A

“a multi-therapeutic 3
program that §
simultaneously
targets multiple
factors underlying the
AD network may be
more effective than a
monotherapeutico
approch”

R.V. Rao et al., 2023
@ Dr. Massimo Veneziano < A§|3
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Numerosi studi negli ultimi anni si sono dedicati ad individuare nutrienti in
grado di prevenire o rallentare il declino cognitivo.
Tra questi:

'

-aCp..
c .

Vitamina D _i N

Vitamina E Omega-3

Vitamine B Carotenoidi

Vitamina C M‘.‘» Flavonoidi
: LN
, - &

CONVIVIRLITA INSIEME ASCUOLA ATTIVITA FISICA TRADIZIONE STAGIONAUTA ZERD SPRECHI
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/ Nutrients and nutritional patterns in \

Py = = = Foods detrimental
neurocognition and Alzheimer’s disease risk Saturated or trans-un

Red meat

Neuroprotective foods:

\';/eg.tetables Supplementation of
ruits ‘ neuroprotective
Whole grains nutrients:
Sﬁ{ beans B vitamins
=3 : n-3 PUFAs
Moderate fish intake
ke Vitamin E
educed caloric intake or Vitamin D

caloric restriction mimetics

(e.g., resveratrol) Surcumin@s e

Neuroprotective Extra virgin olive oil (Ssulfqraphane
diets: enistein

: Legumes Fortasyn
g:cs):-q Berries o

Dark green leafy vege '
MIND Probiotics
High evidence Controversial evidence High evidence
— -

\ >
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Prevention of Alzheimer’s Disease by Vitamin E and Selenium
Trial (PREADVISE)

Cochrane Dat e of Systematic Reviews
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swiss chard mamey sapote

-’ i >
sunflower seeds
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dementia and are " "
not recommended Q
as preventative

atlantic salmon avocado

peanuts

almonds

tria

brazil nuts

7

spinach butternut squash

R.J. Kryscio et al., 2017 Farina et al., 2018
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Prevention of Alzheimer’s Disease by Vitamin E and Selenium
Trial (PREADVISE)

Cochrane Database of Systematic Reviews
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Nicotinammide adenina dinucleotide (NAD+) ~—

NAD+
supplementation
reduces
neuroinflammation
and cell senescence
In atransgenic mouse
model
of Alzheimer’s disease

Y. Hou et al., 2021
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Dementia Choline - Citicoline 7.t
Lifelong choline —
supplementation

reduces AB pathology In

mice and produces /”/1
] Molecular Nutrition
profound benefits.

Suggest that simply
modifying diet
throughout life may
reduce AD pathology

r MEDICINABIOINTEGRATA.IT
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T.J. Mellot et al., 2017; Y. Wang et al., 2019; R. Velazquez et al., 2019; P. Jasielski et al., 2020




Dementia

The current
literature creates
optimism that
choline may be an
avenue to ensure a
graceful aging
process without
cognitive decline.

TOPMEMORY*

Lifelou:lg
Choline

diet improves Alzheimer’'s symptoms

y Alz
symptoms develop progressive cognitive decline.
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R. Velazquez et al., 2021
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Dementia Curcumin ) e moniana

Curcumin, also
Known as
diferuloylmethane, Is
a turmeric-derived
polyphenol, with
multiple applications
In traditional
medicine for more
than 2000 years

H. Hatcher et al., 2008; T. Farooqui et al., 2019; B. Salehi et al., 2020
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Dementia

Traumatic Brain Injury

¢ Inhibits the expression of
brain-derived neurotrophic
factor (BDNF)

Multiple sclerosis

¢ [nhibits EAE,
reduces the number of
inflammatory cells

e Regulates CD4+ T helper cell
response

Epilepsy
* Inhibits the mammalian target of
the rapamycin (mTOR) pathway,

* Attenuates the expression of
GFAP

TOPMEMORY®

Spinal Cord Injury
* Increases neurons survival
* Attenuates astrocytes reactivation
* Supresses the glial scar formation

Depression

® Inhibits MAO enzyme
* Modulates the expression of
serotonin and dopamine

Dr. Massimo Veneziano

Stroke

* Inhibits iNOS expression
* Prevents peroxynitrite-mediated

BBB alterations
Prevents glial cells activation

Alzheimer disease

Inhibits the accumulation of AP
Inhibits Tau hyperphosphorylation
Inhibits NF-xB

Neuroprotective effects
Antioxidant effects

Parkinson’s disease

Inhibits and reverse formation of
a-synuclein aggregates

B. Salehi et al., 2020
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Dementia Curcumin T o eraivaled

The protective effects of
Curcumin toward
ameliorating the memory
iImpairment and
pathological deficits in AD
mouse model.
Could be a potential food
supplement for long-term
treatment of AD

H. Heng Tai et al., 2018
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Dementia Curcumin T e Iemarialed

Curcumin has demonstrated
beneficial effects on brain
health through several
mechanisms such as
antioxidant, amyloid 8-
binding, anti-inflammatory,
tau inhibition, metal
chelation, neurogenesis
activity, and synaptogenesis
promotion.

B. Salehi et al., 2021

MEDICINABIOINTEGRATA.IT Dr. Massimo Veneziano



Dementia Curcumin T ress mmaronse

Curcumin leads
significant
Improvements
In the
pathological
process of AD

E.K. Akkol et al., 2023
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Dementia Curcumin T e e

The therapeutic
limitation of curcumin
IS Its bioavailability,
and to address this
problem, new
nanoformulations are
being developed.

B. Salehi et al., 2020; 2021; E.K. Akkol et al., 2023
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* Azione diretta sull’integrita delle membrane neuronali

* Maggiormente studiati sono:
- acido docosaesaenoico (DHA)

- acido eicosapentaenoico (EPA)

OH
OH = = R

O = P

DHA (22:6n-3) EPA (20:5n-3)

? MEDICINABIOINTEGRATA.IT Dr. Massimo Veneziano
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The Kennedy pathway for

biosynthesis neuronal

membrane

Phospholipids
Choline

Uridine

l

Phosphocholine

Omega-3
fatty acids

CDP-choline

Phosphatidylcholine

New neuronal membrane

MEDICINABIOINTEGRATA.IT
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Membranes are main

constituents of
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Lipoxidation
derived protein
damage also
Increases with
age In aregion
specific manner

Horrocks et al., 1981; Soderberg et al., 1990; Svennerholm et al., 1991; Svennerholm et al., 1994; McNamara et al., 2008; Ledesma et al., 2012;
Hancock et al., 2015, 2017; Norris et al., 2015; Dominguez et al., 2016; Cabre et al., 2017, 2018; Diaz et al., 2018; Dominguez-Gonzalez et al.,
2018; Jove et al., 2019, 2021; Pamplona et al., 2019; Mota-Matrtorell et al., 2022
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Ruolo
determinante del B-secretase

lipidi nel Bk, | Y-secretase )
funzionamento  callylar 3“ AB
della C99, proteina
generata dalla &‘_
scissione dell’APP
che porta alla

formazione della

Amiloide nell’AD Intra-
sAmilolde ne cellular APP C99

A.D. Stange et al., 2021
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Brain lipidomic
analyses in sAD
have identified
multiple disease-
specific lipid
alterations and lipid
derived molecular
damage

Farooqui et al., 1988; Pamplona et al., 2005; Han, 2010; Haughey et al., 2010; Martin et al., 2010; Terni et al., 2010; Frisardi et al., 2011; Wood et al.,
2012; Zhu et al., 2012; Kosicek & Hecimovic, 2013; Sultana et al., 2013; Touboul & Gaudin, 2014; Naudi et al., 2015; Zabel et al., 2018; Jove et al., 2021
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Non-targeted lipidomics analysis
was conducted in post-mortem
human frontal cortex area 8 and
white matter of the frontal lobe
centrum semi-ovale to identify
lipidomes in middle-aged
individuals with no neurofibrillary
tangles and senile plagues, and
cases at progressive stages of
sporadic Alzheimer’s disease.

E. Obis et al., 2022
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AD Is closely linked
to changes In lipids
or lipid metabolism

reduced brain atrophy and
Increased cognitive improvement of
patients that had the highest blood-
level of n3Fas, especially DHA

M. Grimm et al., 2018
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This review describesthe —
link between VCID
(vascular cognitive

iImpairment and dementia)

and inflammation, as well &
as how omega-3 PUFA

supplementation may be

useful to prevent and treat
Inflammatory-related

d i S eaS eS . M. Simonetto et al., 2019
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Mediterranean diet rich In
antioxidants, fiber and
omega-3 polyunsaturated
fatty acids may have a
protective effect on the
neurodegenerative
Process.

G.C. Roman et al., 2019; S. Sliwinska et al., 2021; O. Stefaniak et al., 2022
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The Mediterranean diet (MeDi)
may be neuroprotective by X —— N
modulating gut microbiota.

MeDI was
assoclated with a
lower risk of AD.

R. J. Solch et al., 2022
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LI

ementia Microbiota

MEDICINA BIOINTEGRATA
Diet and the Microbiota-Gut-Brain Axis: Sowing

Diet is one of the major factors involved  thesedsofoodmentalealt

Kirsten Berding," Klara Vickova,' Wolfgang Marx,? Harriet Schellekens,' Catherine Stanton,"* Gerard Clarke,"

g - - - Felice Jacka,>®”® Timothy G Dinan,"* and John F Cryan'?
I n S a I n t e u t I I l I C r O I O t a ! APC Microbiome Ireland, Cork, Ireland; ?Deakin University, iMPACT - the Institute for Mental and Physical Health and Clinical Translation, Food & Mood
Centre, School of Medicine, Barwon Health, Geelong, VIC Australia; >Department of Anatomy and Neuroscience, University College Cork, Cork, Ireland;
*#Teagasc Food Research Centre, Moorepark, Fermoy, Cork, Ireland; > Department of Psychiatry and Neurobehavioural Sciences, University College Cork, Cork,
It the lifespan

Ireland; ® Centre for Adolescent Health, Murdoch Children’s Research Institute, Parkville, VIC, Australia; ” Black Dog Institute, Randwick, NSW, Australia; and
iglas, QLD, Australia

nt in regulating brain processes and behavior. Diet is one of the
: lifespan. However, whether and how diet can affect the brain via
| mechanisms for gut-to-brain communication have been identified,
.ome of which could be prone to dietary modulation. Animal studies
orain axis have led to advancements in our understanding of the role
urrent state of the literature triangulating diet, microbiota, and host
ionally, determinants of the responsiveness to a dietary intervention
“diet on brain health are outlined. In particular, we emphasize the
or greater evidence from clinical populations. While promising results
provide evidence-based recommendations for the development of
alth. Adv Nutr 2021;12:1239-1285.

Life Prenatal

Stage period niancy

-brain axis, nutrition

:d and sugar-rich foods and low in plant foods with their
wtituent fiber and polyphenols can lead to the loss of
crobial diversity and function as well as the extinction
important beneficial microbes and expansion of oppor-
istic pathogens (13, 14), with far-reaching consequences
human health. It is also recognized that using healthy
ts to positively modulate gut-brain communication holds
ssibilities for both the prevention and treatment of
nmon mental disorders (15). There are emerging studies
tfocus on the impact of supplementation with single food
s, such as fruits and vegetables high in prebiotic fibers,
ywing some promising results in modulating microbiome-
st interactions (16). While such approaches are important
advancing our understanding of how a specific food
pacts human microbiota and health and could lead to
» discovery of new functional foods, humans consume a
nbination of food groups with every meal and studying
gle foods could overlook the potential synergistic effect
tary components might have, not just on overall health,

K. Berding et al., 2021

(© The Author(s) 2021. Published by Oxford University Press on behalf of the American Society for Nutrition. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com. Adv
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Proinflammatory
cytokines
Inflammatory cytokines

Hormones

Other metabolites
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®
®
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Epithelium
ﬂ Neuroplasticity \

v Neurogenesis

v" Learning and memory
# Passive avoidance
® Active avoidance
# Object recognition
# Open field
# Elevated plus maze
€ Y-maze

\ ® Morris water mazej

L

Dr. Massimo Veneziano
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Neuroinflammatory cytokines
Amino acids and neurochemicals
Neurotransmitters and modulators
AB accumulation; p-tau

Synaptic proteins; neurotrophins

K. Berding et al., 2021;W. Tang et al., 2021
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Role of gut dysbiosis In
triggering inflammation in the
brain and Its contribution to
Alzheimer’s disease (AD)
pathogenesis.
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There is strong increasing evidence =T
supporting a role for the gut

aton
hitps//doi.org/10.1186/513024-022-00522-2

microbiome in the pathogenesis of

Microbiota in neuroinflammation and synaptic
dysfunction: a focus on Alzheimer’s disease

] . O . ‘
, Diane Bairamian'", Sha Sha'", Nathalie Rolhion®*, Harry Sokol***, Guillaume Dorothée!
Z e I m e I s I S e aS e I I I C I n g e e C S O I I ot A Lemere't and avea i

Abstract
- - Background: The implication of gut microbiota in the control of brain functions in health and ¢
currently emerging concept. Accumulating data suggest that the gut microbiota exert its action at
ulating neuroinflammation. Given the link betw
9
mation. Indeed, inc n play b ne tic

microbiota, am ther f

activity, it has been recently

neuroinfammation, which contribute to

cause of dementia worldwide. More spe

e periph
gulation of humoral

L] L] L
] decline. Putative early intervention strategies based on microbiota modulation appear therapeutically
Alzheim: se but still require further investiga

Keywords: Gut microbiota
Neuroinflammation

ptic dysfunction,

cimer’s disease, Peripheral immunomodulation

Background
Neurodegenerative diseases, such as Alzheimer's, Par-
kinson's and Huntington's diseases, are age-related neu.

] ] ] ] rodegenerative  disorders, diagnosed clinically years
espondence: Svic Py e after the pathogenesis has begun [1]. The development
a rantic of a chronic inflammatory response in the brain, known

as neuroinflammation, is a common early pathological
e opil Som alteration in these disorders [2]. Remarkably, synaptic

microbiota modulation appear therapeutically p——

prOmiSing for i
Alzheimer’s disease but still require further
Investigation.

D. Bairanmian et al., 2022
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Studi sulluomo
su grande scala

Miglioramento
biodisponibilita
di questi
composti
antiossidanti
naturali

Indicazioni su

guando iniziare

Il trattamento e
qguali dosi
utilizzare

Non sapremo
mai il reale
ruolo che

svolgono nel

curare o
prevenire la
demenza

A. Jurcau et al., 2022
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INICA

Apprensione, agilﬁzmne, paura, senso
tensione interna.

F

= Presenza sintomi per almeno 6 mesi, per

FATIGUE IRRITABILITY n:sussufss wereasen muscie gran parte della giornata e in tutti gli ambiti
ACHES AND SORENESS d| Vlta
SM:IIEJ;S Sintomi non piu controllabili e influiscono
S attivita di vita quotidiana (sociale,
AN professionale, famigliare).

Devono essere presenti almeno 3 dei
seguenti sintomi: irrequietezza, disturbi del
. sonno, irritabilita, tachicardia, tensione
EXCESSIVE ANXIETY DIFFICULTY IMPAIRED I I

AND WORRY SLEEPING CONCENTRATION muscplare, sensq _dl\soffc_)cam\ento, a_ts_tenla,
facile affaticabilita, difficolta cognitive.

Dr. Massimo Veneziano
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Differences in anxiety levels  ~——
among symptoms of

~» insomnia and stress

Insomnia Stress Anxiety

‘
Za) 25% ‘ 50% ' 75%

The HUNT study

Bragantini, D., Sivertsen, B. et al., 2019
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Biological factors have been AN
iImplicated in the pathogenesis of e
anxiety. Neurochemical evidence 9

suggests that the dysregulation of
serotonin, norepinephrine,
gamma-aminobutyric acid

(GABA), glutamate, and peptides

(corticotropin releasing factor,

cholecystokinin, neuropeptide Y)
transmission systems are
strongly correlated with the
pathophysiology of anxiety.

\ !

X W

W 4HTI, : ) r )

\ s ot

g, ® o | |. 1 .
© oy sLock : 'Y ‘

.L\N\ Yol \ !
v

VLT, @ TANDOSHRONE @ SHT v '

(b)
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A N X| ety D | S O rd e I S L3cido gamma-amminobutirico (GABA)  l neurotrasmettiore iioitoio pi bbondante presente nel cervello dei
mammifericirca il 35-40% delle sinapsi sono GABAergiche)

GABA attiva due principali tipi di recettori

[ 11 GABA viene sinteizzatoa prtie dallacido

presenti a livello postsinaptico, presinaptico e/o I ——
Siti extrasinaptici: i | decarbosslasi(GAD) e immagazzinato nell
il recettore GABA-A e il GABA-B AL et
3 TERMNADONE T
2\ L WTCA J Ricaptazione sa vl pre-sinaptico che
athia 4 vy glie
ghiammioo ) T

GABA-A canale ionico, media le azioni inibitorie /..
del GABA aprendo Il canale e prolungando /

s . 1GABA viene degracato dallenzima GABA:
| semialdedesuconic

GABAT Gage

I'afflusso di cloro per iperpolarizzare la I
membrana cellulare. | recettori GABA-A \ | G

\/ |GABAT

determinano il processo inibitorio dei circuiti ¥

cerebrali importanti nell'ansia; MR
GABA-B recettori metabotropici accoppiati alla [ Y RN

proteinaG, prolungano l'inibizione influenzando i
canali del potassio e del calcio.

MEDICINABIOINTEGRATA.IT Dr. Massimo Veneziano
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Anxiety Disorders

\L

Farmaci piu utilizzati nella maggior par
ansioso (ridotti effetti sedativo-ipnoticl

Paura, @

preoccupazione,
apprensione,

irrequiitezza,

. g =

Tachicardia, segsgﬁw’
soffo ento,

sudorazione, bruciori

di stomaco, etc.

rbi dello spettro
| effetti collaterali)

Irritabilita, tensione
muscolare, agitazione
psicomotoria

Disturbi del sonno,
difficolta di attenzione,
concentrazione e
memoria
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ANSIOLITICI
non benzodiazepinicl

Betacarboline (Abecarnil) Barbiturici

Recettori Gaba a Recettori Gaba a
Azione sedativa associata Azione sedativa associata

Agonisti del recettore
5HT1A(Buspirone) Antidepressivi

Attivita sedativa assente. 4 Triciclici, inibitori — MAO,
Latenza d’azione SSRI inibitori selettivi del re-

uptake di serotonina.

,g'- MEDICINABIOINTEGRATA.IT Dr. Massimo Veneziano
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APPROVED DRUGS NOVEL DRUGS —

SSRIs'4 N
l cingulate
CTTAce W TTTpee dIPFC ketamine}°12
"“ """" :\"""""""').
E,f:_‘_ff—f:,; cannabinoidsy3
benzodiazepines®>2 L..Y_T’_’_FE__;
| HC
VTA | Th I
Amygdala SRX2464
Lol |
pregabalin® . Joxytocin15

— inhibitory drug effect
—® excitatory drugf effect . . —_—T )
- connectivity affected by anxiolytiv drugs as specified in the figure legend
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Ketamine can be categorised as a dissociative S
anaesthetic, hallucinogenic and psychotomimetic
drug with strong analgesic properties.

Il trattamento con ketamina e generalmente efficacia, L'S-ketamina (esketamina) e appena stata approvata per
sicuro e ben tollerato soprattutto per GAD refrattaria al il trattamento delle forme d’ansia e di depressione
trattamento e disturbo da stress post-traumatico in resistenti al trattamento dalla FDA sotto forma di spray
comorbilita con depressione trattamento-resistente. nasale.
Glue et al., 2018; Albott et al., 2018 FDA, 2019; The Scientist, 2019

Sicurezza e da valutare attentamente se somministrato a
dosi piu elevate su un periodo piu lungo tempo in quanto
suscita effetti euforici e dissociativi e puo aumentare
I'incidenza di effetti cardiovascolari, epatotossicita e

cistite ulcerosa
Cohen et al., 2018

Applicazione solo in ambiente clinico in cui puo essere
meglio controllata la somministrazione.

S. Sartori et al., 2019

MEDICINABIOINTEGRATA.IT
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ORIGINAL RESEARCH & CONTRIBUTIONS
Cannabidiol in Anxiety and Seep: AlLarge Case Series

B ORIGINAL RESEARCH & CONTRBUTIONS

Cannabidiol in Anxiety and Skeep: A Large Case Series

B B, U7, e Lowit, M B Lot 705 i P, P8 o T DetasAnayss
Py —p——r——r D eidentif ed patient data were evaluated using descriptive i m— AN TNy AN, O 4 P x;u- terew ar)
statistics and plotted graphically for visual analysis and inter- HAM-A tslomn pwtersie, = 24) -~ SOCH |nbem Cadl
ABSTRACT i vemiding, snd n W v pretation of trends 2%
A P ———— e LS ’ . —
:M'vw:-.-; ....,::Q. k.‘::,.-.-.- o e 19 P Y ‘ . =AOTs

Nt e et 4 s b+ ey e bn (W) b b

T he average age for patients with anxiety was 34 years
(range = 18-70 years) and age 36.5 years for patients with deep
disorders (range =18-72 years). M ost patientswith an anxiety di-
agnosiswere men (59.6%%0, 28/47), whereas more sl eep- disordered
patients were women (64.0%0, 16/ 25). All 72 patients completed

T o and anXiety assessmentsat theonset of CBD treatment and
st monthly follow-up. By the second monthly follow-up,

bbb wudin - 56.920) remained on CBD treatment and completed
ol paln hia, 10 & 7 patients (37.520) remained on CBD treatment

B L e TSNS » o Bege o dod

B e e L he D bt dewmmerited povhmury ofessy

Maonth

nd sleep scores for adult:

« Dcomiber 017, 34 2 . . “hly assessment. HAM-A = nxiety Rating Scale; PSQI = Pittsburg Sleep
," - o of 0 Dingas C means and standard deviations for sleep and . . . .
- %4 30 40% compered w—y Sine and during the follow-up period for cBD rting side ef-
1 CHD appe Jure 1 graphically displays the trend in fects T wwi ents discontinued treatment wi thef rst week

ioninitially that
t with adevel -
en of theCBD

Socrensing st mchones A il er the study period. On average, anxiety because of fatigue. T ree patientsnoted mild sed3
«peder oy ost patients, and these improvements appeared tojlabate in thef rst few weeks O ne pati
" e Tt bk o t the f rst monthly assessment after opmental djsorder (aged 21 years) had to be tal
. — -t 79.296 (57/72) and 66.7%6 (48/72) regimen bgcause of increased sexually inappre¢priate behavior.
bt~y - s et Mprovemen: in anxiety and sleep, T eCBD Was held, and the behavior disappearfed. T e behavior
" - ad 25.0%26 (18/72) experienced reappeared pn redosing 2 weekslater, and the CBD regimen was
-yt v and slezp, respectively. Two formally digcontinued. T etreating psychiatrist fhought thiswas
reatment, 78.1%26 (32/41) and isinhibition because the patient’s afpxiety responded

' improvement in anxiety and i Nne patient noted dry eyes. R Ns for patients
1e prior monthly visit; again, at later assessment point =~ unknown
ectively, reported worsening because of standard

T

. v T month. ice. T erewvvasno evi
cnn ustained responseto anxi- because of tolerab
TN ’ records displayed a larger in nature and size'
o O scores. T e seep scores thisclinic.

anxiety scores decreased with CBD was in g8
1ed decreased during the j inicians and patients res our patlents
i treatment because of religiooH ethical con-

Sy * . was explaiped. M ost patients appreciated thg opportunity to
:nat“d SlecEp SEeiEs try someth|ng natural and avoid further or initial psychiatric
(sp) | PSQl, mean (SD)
87) 10.98 (3.43) atient psychiatric population,
.7.56) 8.88 (3.68) sta: nedumpr vementsduring the 3- month study AnX|ety
> (8.80) 8.59 (2.91) 1 rapidly, and thig
.5.36 (9.80) 9.25 (2.46) od. T ese results™™™
‘P AlSur . | I| d clinical data dg
sline 22.18 (7.55) 13.08 (3.03) accepted and wvell lerated in our patients. Side
[ 5nth follow-up 17.82 (9.72) 10.64 (3.89) minimal (mainly fatigue) and may berelated to dosing.
2-month follow-up 17.36 (10.91) 9.39 (3.81) e dOS% used in this study (25 mg/d t 75 mg/d) were
3-month follow-up 13.78 (7.86) 9.33 (4.63) | reported in some of th‘N cal literature
HAM-A = Hamilton Anxiety Rating Scale; PSQI = Pittsburg Sleep Quality Index; d)*=1417 for 2 reasons. rst isthat in
SD = standard deviation. our expenenoe lower doses appear to glicit an adequate clinical

Shannon et al., 2019 fairly rapidity Improvements

The Permanente Journal « https://doi.org/10.7812/TPP/18-041
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Low doses of THC are
anxiolytic and high
doses of THC are
arousing and
anxiogenic.
CBD is able to block
the anxiogenic effects
of THC

B. Kamal et al., 2019
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“phytomedicines”
may provide novel
treatment options,
to act as an
adjunctive or
alternative to
existing anxiolytic
medications.

P MEDICINABIOINTEGRATA.IT
OPMEMORY®*

Ten phytomedicines were
identified as having
preclinical investigations
showing interaction with the
GABA system, in addition to
human clinical trials: kava,
valerian, pennywort, hops,
chamomile, Ginkgo biloba,
passionflower,
ashwagandha, skullcap, and
lemon balm.

K. Savage et al., 2018 &

Dr. Massimo Veneziano
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Research

An Intenational Joumal deveted to dinical
and pharmucolagieal evaluation of herbyl medicnes,
nutracesticaty and satlral plodkct denvatves
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The pharmacology, pharmacokinetics,efficacy, o

and adverse events associated with Kava ACCP
 Gli studi clinici (almeno durata 4 sett.) rhe Journal of
hanno riscontrato buoni effetti ansiolitici |]I|]
(non immediati), ma una bassa PhﬂrmﬂCOlOgy
tollerabilita e sicurezza (possono R e el

verificarsi effetti avversi di tipo
dermatologico, epatologico e cognitivo).

* Necessario determinare la dose ottimale e
lo schema posologico.

C. M. White et al., 2018

MEDICINABIOINTEGRATA.IT Dr. Massimo Veneziano
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Skullcap

Anti-anxiety
properties of
selected
medicinal

i plants

Biotechnology
&

Mucona

/(/v Albizia
\

Anti anxiety

Milky oats

N

R

———

o Medicinal plants are being used as a potential source of novel drug for anxiety disorders.
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“...Melissa officinalis
leaf extract treatment
has been
demonstrated to
iImprove mild-to-
moderate anxiety
disorders and

Melissa

Insomnia...”

J. Cases et al., 2019
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BRAIN - GUT - MICROBIOME AXIS

STRESS /
DYSBIOSIS ...y

-

|

CRH l

ANTERIOR PITUITARY
‘ )
ACTH l

ADRENAL GLAND

-

lCO RTISOL

MEABOLICIERTECT ENDOCRINE MESSAGE IMMUNE MESSAGE

NEURONAL MESSAGE

The gut microbiota TR~ g
could be associated - VAGUS NERVE

NEUROTRANSMITTERS IMMUNE
CELLS

with psychiatric préigirths
d|SorderS A. G. Binkowska et al., 2022
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ldentified different gut-microbial
compositions in subjects with MDD,
subjects with GAD.
ldentified a correlation between the

bacteria and clinical symptoms.

Z.Dong et al., 2022
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Gut Microbiome: A Potential
Indicator for Differential Diagnosis of
Major Depressive Disorder and
General Anxiety Disorder

Zaiquan Dong, Xiaoling Shen, Yanni Hao, Jin Li, Haoran Li, Haizheng Xu, Li Yin and
Weihong Kuang*

Mental Health Center of West China Hospital, Sichuan University, Chengdu, China

Background: Major depressive disorder (MDD) and general anxiety disorder (GAD) share
many common features, leading to numerous challenges in their differential diagnosis.
Given the importance of the microbiota—gut-brain axis, we investigated the differences
in gut microbiota between representative cases of these two diseases and sought to
develop a microbiome-based approach for their differential diagnosis.

Methods: We enrolled 23 patients with MDD, 21 with GAD, and 10 healthy subjects
(healthy crowd, HC) in the present study. We used 16S rRNA gene-sequencing analysis
to determine the microbial compositions of the gut microbiome based on lllumina Miseq
and according to the standard protocol.

Results: GAD showed a significant difference in microbiota richness and diversity as
compared with HC. Additionally, Otu24167, Otu19140, and Otu19751 were significantly
decreased in MDD relative to HC, and Otu2581 and Otu10585 were significantly
increased in GAD relative to MDD. At the genus level, the abundances of Sutterella and
Fusicatenibacter were significantly lower in MDD relative to HC, and the abundances
of Fusicatenibacter and Christensenellaceae_R7_group were significantly lower in GAD
than in HC. The abundance of Sutterella was significantly higher whereas that of
Faecalibacterium was significantly lower in GAD relative to MDD. Moreover, we observed
that Christensenellaceae_R7_group negatively correlated with the factor score (Limited
to Hopelessness) and total score of HAMD-24 (o < 0.05), whereas Fusicatenibacter
negatively correlated with FT4 (p < 0.05). Furthermore, the GAD group showed significant
differences at the genus level for Faecalibacterium, which negatively correlated with PTC
(0 < 0.05).

Conclusions: This study elucidated a unique gut-microbiome signature associated with
MDD and GAD that could facilitate differential diagnosis and targeted therapy.
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Table 2. Plant extracts that produce antidepressant-like and/or anxiolytic-like effects in animal models.

p e r I a f u t u r a r I C e r C a Plant/Extract Model/Test Used Animal Species Administration Major Findings Mechanisms of Action
Hole cross, OF, forced N L
Achyranthes swimming, tail suspension, . Orel adrministation (3 An>'<101yt1c and
. . Mice 100, and 200 mg/kg) 30 antidepressant Not assayed
1 aspern/methanolic extract elevated plus maze, ) :
Le prove che supportano I'effetto dei gt
. . - . . . 1 . Aloysia triphylla /methanolic, Oral administration (125, Interaction with
dicloromethane and Elevated plus maze test Male ICR mice 250,500, and 750 mg/kg)  Anxiolytic effectiveness eraF fonw L
/X8 y
hexanic extracts 30 min before test Serolonergic ransmission
sono aumentate negli ultimi anni, ma molte di - s
. i Intraperitoneal Anxiolytic and
. . ! . . . Annona vep rez)ﬁum/essentlal hoﬁg?iéj’ (;Eslﬁjlfld’ Male albino Swiss mice  administration (25, 50, and antidepressant Not assayed
gueste derivano da studi su modelli animali Wnglg  dicivs
3 . . . . Light/dark box, elevated Intragrastrical Aniolvticand
e al C u n I m et O d 0 I O g I C am e n te ap p ro S S I m at I V I Camellia euphlebin/aqueous plus maze, forced M _— administration (100, 200, o yhean
T . ale Kunming mice antidepressant Not assayed
extract swimming, tal suspension, or 400 mg/kg) 1 h before fctiv
(a breve termine e/o su piccoli campioni)
p p S ) Oral administration (50 o .
. . Camglzaﬂimenls.zs/a?rue;)us Hlev ate%};htls ;naze and Male C57BL/6] mice and 100 mg/kg) Thour  Anxiolytic effectiveness ACEV:I.?OH of serofonin
Necessaﬂo Condurre Studl_ and ethanolic extracts ests before tost -HT receptors
) Open field, elevated plus I . Increased 5-HT
/ Cananga odoratn /essential ol maze, and light/dark ICR mice 1 mL;n}fl alattlor: 10 min Anxiolytic effectiveness concentration in the
box tests cloretests hippocampus of male mice
Capparis Forced sw1rr}11m]1n§, taié Oral administration Anxiolytic and
. . . - . . thonmingii/methanolic l?;ﬁf;g;‘}’(“;ﬂg Ele‘?::e‘i Swiss albino mice (500-4000 mg/kg) 1h antidepressant 5-HT, receptor inhibition
1. sugli esseri umani || 2. verificare gli effetti o s it et
- =N - y = = Oral administration (100 Anxiolytic and
C h e S I an O I U rO b U Stl del I aSSOC|aZ|O ne tra L Carthamus. Bevated plusl maze and White albino rats and 200 mg/kg) 1h antidepressant Not assayed
tinctorius/ ethanolic extract forced swim tests beforegtesti effect?veness )
e con un campione alcune erbe e i AR — — —
e . . Cocos hole-board. forced Oral administration (50, Anxiolytic and Thibition of the 5-HT
nucifera/hydroalcoholic oL , Swiss mice 100, 0r 200 mg/kg) 1 h antidepressant
p U am p I O far macl extract SWII;;?Z;EE;ZSE:SI:?OH’ before tests effectiveness system
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