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The presence of ““activated’”” microglia were first described in the AD brain by
Alois Alzheimer himself in his original report on Auguste D. in 1907. Alzheimer
reported the presence of “‘gliose’ associated with the plaques and tangles,
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Plaque progression

Rozemuller JM, Eikelenboom P, Stam FC, Beyreuther K, Masters CL (1989) A4 protein in Alzheimer’s disease: primary and
secondary cellular events in extracellular amyloid deposition. J Neuropathol Exp Neurol 48, 674-91.

Abeta deposition is associated to:
1. Dystrophic neurites

2. Neuron loss

3. Microglial activation

4. Astrocytes activation

Consequence or cause?
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Activated macrophages release
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INFLAMMAGING

(Franceschi)
N F = Progressiva perdita di
competenza immunologica.
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Inflammaging as a prodrome to Alzheimer's disease
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Positive Aspects of Neuroinflammation

Negative Aspects of Neuroinflammation
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TREM2 and Risk of Alzheimer’s Disease — Friend or Foe?

/A TREM2-Expressing Macrophages Contribute to Pathological

Features of Alzheimer’s Disease

[} TREM2-Expressing Microglia Protect against Pathological
Features of Alzheimer’s Disease

Infiltrating macrophages that express intact
TREM2+ accumulate around A8 plaques but fail
to clear them

Ramified microglial cell
(resting form)

Activated |
. mncrnglual (.,\?
i/

‘ L [ o

Activated phagocytlc
N e
mlcrogllal cell

(ameboid form)

Activated phagocytic microglia (TREM2+) sense ﬁpids that
accumulate during Ag-42 deposition and more efficiently
clear A8 plaques

Figure 1. Different Takes on TREM?2.

more efficiently clear pathologic plaques.

How variant TREM2Z, the gene encoding the triggering receptor expressed on myeloid cells 2 protein, confers susceptibility to Alzhei-
rer's disease is not clear. Experiments with the use of mouse models indicate different potential mechanisms. Jay et al.* recently found
that infiltrating macrophages in the brain (Trem2+ and CD45+) accumulate around amyloid-beta (Af) plaques but fail to efficiently
clear them — that is, macrophages expressing intact TREM2 may contribute to the pathological features of the disease. In contrast,
Wang et al.” found that TREM2+ microglia, resident in the brain, sense lipids that accumulate during Af3-42 deposition and thereby

Rudolph E. Tanzi, Ph.D.

N ENGL] MED 372,26 NEJM.ORG JUNE 25, 2015




Microglia Transformation Full-blown
Phagocytes

Surveying —» Primed —> Inflammatory, phagocytic => Cytotoxic, phagocytic
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Reversible Microglia
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Expression
TREM2-mediated
Phagocytosis -A—A—A_A A
TRME2-mediated
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Neuroinflammation
and AD pathology -

Fig. 1. Scheme showing possible relationship between
microglia phenotypes and TREM2. (A) Microglia
activation is characterized by the transformation of
morphology. The main function and properties
corresponding to morphology are surveying, primed,
inflammatory, phagocytic, and cytotoxic. We propose
that microglia could return to a less inflammatory state
before becoming cytotoxic or turning into macrophage-
like cells and eventually degenerated. (B) We hypothesize
the changes of TREM2 expression and function according
to microglia transformation stages and AD pathology. The
magnitude of the changes is reflected by the size of the
triangles. At an early stage of the transformation,
microglia perform TREM2-mediated phagocytosis and
immunoregulation. It is possible that if TREM2 function is
insufficient at early stages of the disease, as disease
progresses, regardless of TREM2 expression, loss of
function of TREM2 occurs, which could result in failure to
regulate microglia inflammatory properties. Upregulation
of TREM2 could be a response to increased presence of
ligands as a result of neuronal loss. Loss of TREM2
function could also be due to impaired ligand binding and
signaling. All of these could increase microglial activation
and chronic inflammation, which in turn exacerbate
neurodegeneration.
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Macrophages in Alzheimer’s disease: the blood-borne identity
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Invasion of Hematopoietic Cells into the Brain of Amyloid S 3
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Only a subpopulation of amyloid deposits was surrounded by invading
cells. This suggests that not all amyloid plaques are a target for invading
cells or, alternatively, all amyloid plaques attract invading cells but only
for a limited time, possibly at an early stage of plaque evolution.

Gate et al., J. Newral Transm., 2010
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TRENDS in Pharmacological Sciences

Figure 4. A proposed model for microglia accumulation in AD highlighting the potential role of both local proliferation and the recruitment of bone-marrow-derived cells in this
process. Local microglia, in response to A accumulation, produce growth factors that stimulate microglia proliferation. In addition, these local microglia produce several
chemokines that will recruit cells from (a) bone marrow — blood (b) blood — brain (c) brain — plaque. This is likely to be controlled by distinct subsets of chemokine-receptor
pairs that act at one or more steps in this multistep process. The chemokine/chemokine receptor pairs implicated in microglial trafficking into the AD brain are indicated.



CHEMOTAXIS AND CELL INVASION
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Results: Abeta induces chemotaxis
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Results: Abeta induces chemotaxis
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Results: anti Abeta antibodies block chemotaxis in cell line and human monocytes
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Which receptors
may be involved in
Abeta-induced chemotaxis?
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Biomarkers of neuroinflammation in Alzheimer’s disease: a
central role for periphery?
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Cl(R)PK11195

Microglial activation is revealed
by PK11195 binding to TSPO
receptor

Brain (2000), 123, 2321-2337

The peripheral benzodiazepine binding site in the

brain ind@ultiple sclerosi®

Quantitative in vivo 1maging of microglia as a measure of Healthy control Alzheimer’s disease
disease activity Zimmer et al. Journal of Neuroinflammation 2014, 11:120

R. B. Banati,"!? J. Newcombe,* R. N. Gunn,' A. Cagnin,' F. Turkheimer,! F. Heppner,*!! G. Price,”
F. Wegner,” G. Giovannoni,” D. H. Miller,’ G. D. Perkin.® T. Smith.*® A. K. Hewson.*® G. Bydder,?
G. W. Kreutzberg,' T. Jones,! M. L. Cuzner* and R. Myers!

Clinical Trial > Neurology. 2006 Jun 13;66(11):1638-43.

deoi: 10.1212/01.wnl.0000222734.56412.17.

In-vivo measurement of activated microglia iif dementia)

Microglial activation correlates with severity in
THE TANCET - Vol 358 - Avaust 1, 2000 untington diseas®: a clinical and PET study

Annachiara Cagnin, David J Brooks, Angus M Kennedy, Roger N Gunn, R Myers, Federico E Turkheimer,
Terry dones, Richard B Banati

N Pavese 1, A Gerhard, Y F Tai, A K Ho, F Turkheimer, R A Barker, D J Brooks, P Piccini

ORIGINAL ARTICLES = 4\ Neurol 2005;57:168—175

Evidence read cerebral microglial activation in
amyotrophic lateral sclerosi an ["'CI(R)-PK11195 positron
emission tomography study Neurobiology of Disease 15 (2004) 601609

Microglial Activation an
Terminal Loss in Early@arkinson’s Diseas

. M.R. Turner,®™* A. Cagnin,® F.E. Turkheimer,”® C.C.J. Miller,* C.E. Shaw.* D.J. Brooks,"*
Yasuomi Ouchi, MD, PhD," Etsuji Yoshikawa, BA,” Yoshimoto Sekine, MD, PhD,"? . 1 a £ .b.d
Masami Futatsubashi, BA,” Toshihiko Kanno, RT,"' Tomomi Ogusu, MA,* Tatsuo Torizuka, MD, PhD' P.N. Leigh,” and R.B. Banati™




Ramified Microglia
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Role of Neuroinflammation
in the Trajectory of Alzheimer’s Disease
and in vivo Quantification Using PET

Paul Edison®* and David J. Brooks™*

Microglial Activation

Pro-inflammotory cytokines

(TNF, IFN-18, iNOS)
}9%

2"d peak

A
,//'
\. / Mucrogllal Activation
| Anti-infl
l

(Inlelltukm(IL) 13, IL -14)

—f )
m’ NS

(AB, LPS)

7

Ramified Microglia

v

Dementia

Cognitively Normal MCcClI
Time >

&
<

P, Edison and D.J. Brooks Journal of Alzheimer's Disease 64 (2018) $339-5351

microglia activation
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b) anti-inflammatory;
c) neurotrophic factors;

a) detrimental;

T b) pro-inflammatory;
— 5 €) reactive oxygen
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Frontiers in Aging Meuroscienca |+ October 2018 | Violume 10 | Articla 214

TSPO is a negative regulator of microglial activation
and it reduces inflammation. An up-regulation of
TSPO in activated microglia correspond to an
adaptive response to reduce inflammation



PBR/TSPO

AP A0S Life Sciences
_EoNIL /olume 52, Issue 15, 1993, Pages 1265-1277

4

— N

Topology of two DBI receptors in human ot
lymphocytes
PBR/TSPO is present on mitochondrial
and plasma membrane
TSPO TSPO

(Surface) (Intracellular)
Surface translocator protein 18 kDa (TSPO) localization on

immune cells upon stimulation with LPS and in ART-treated

+ .
HIV™ subjects J Leukoc Biol. 2021:110:123- 140,

Lance K. Blevins! | RobertB.Crawford! | DianaJ. Azzam? | Tomas R. Guilarte? |

Norbert E. Kaminski?




Life Sciences, Vol. 53, pp. 653-658 1993 Pergamon Press
Printed in the USA

FOR THE STUDY OF BENZODIAZEPINE RECEPTORS monocyte

chemotaxis

BENZODIAZEPINE INDUCED CHEMOTAXIS OF HUMAN MONOCYTES: A TOOL (

Paola Sacerdote, LLuisa D.Locatelli,
Alberto E.Panerai

PNEC

Acta Psychiatr Scand. 1990 Aug;82(2):169-73.
PERGAMON Psychoneuroendocrinology 24 (1999) 243249

Decreased density of benzodiazepine

receptors in lymphocytes of anxious Berrodiren e duced o S
patients: reversal after chronic enzodiazepine-induced chemotaxis is impairec
. In monocytes from patients with generalized

diazepam treatment. anxiety disorder

P. Sacerdote **, A.E. Panerai 2, L. Frattola ®. C. Ferrarese ®

Ferrarese C, Appollonio I, Frigo M, Perego M, Piolti R,
Trabucchi M, Frattola L.



Journal of Cerebral Blood Flow & Metabolism (2013) 33, 53-58 @
© 2013 ISCBFM Al rights reserved 0271-678X/13 $32.00

www.jcbfm.com

ORIGINAL ARTICLE

A genetic polymorphism for translocator protein 18 kDa affects

both in vitro and in vivo radioligand binding in human brain

to this putative biomarker of neuroinflammation

Second-generation radioligands for translocator protein (TSPQ), an inflammation marker, are confounded by the codominant

rs6971 polymorphism that affects binding affinity. The resulting three groups are homozygous for high-affinity state (HH),
homozygous for low-affinity state (LL), or heterozygous (HL). We tested if in vitro binding to leukocytes distinguished TSPO

G/G H/H 49% A/G L/H 42%

120
A ¢ ¢ A c A

A/A L/L 9%




Mechanisms involved in Abeta induced chemotaxis:

MNewrepharmacelogy Vol. 20, Mo, 4, pp. 375-37E, 990
Printed in Greal Britain. All rights reserved

CHARACTERIZATION OF PERIPHERAL
BENZODIAZEPINE RECEPTORS IN HUMAN BLOOD

MONONUCLEAR CELLS

C. Ferraress, * [ ApporLonio,' M. Frico,! M. PErREGO.
C. Prerpaoir,' M. TrRapuccH® and L. FrRaTTOLA

Exogenous PBR (TSPO) ligands
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Possible role of PBR/TSPO receptor?

waas

Translocator protein (18 kDa): new
nomenclature for the peripheral-type
benzodiazepine receptor based on its
structure and molecular function

Vassilios Papadopoulos’, Mario Baraldi’, Tomas R. Guilarte’, Thomas B. Knudsen®,
Jean-Jacques Lacapeére®, Peter Lindemann®, Michael D. Norenberg’, David Nutt®,
Abraham Weizman®, Ming-Rong Zhang'® and Moshe Gavish '’
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Results: TSPO pharmacological modulation

N\
TSPO Antagonist: PK-11195 blocks Abeta

TSPO Agonist: Ro5-4864 (10 uM) and
induced chemotaxis

Emapunil stimulate monocyte chemotaxis
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Results: TSPO and CCR2 expression
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TSPO mRNA RQ

CCR2 mRNA RQ

[ Human monocytes J

4-

L
3

[
5L

=
L

=]

ha
o
y

—

Ll

L34
r1

-

i

=
1

2
o

CTRL

CTRL

TSPO mRNA RQ

CCRZ mRNA RQ

r
g

=
i

=
(=]
L

o
<

o
F=1

THP-1:with AB 125pM

-
w
]

-

=

=]
1

bt
n

o
=

Bas:ale

Basale

Ab 125pM

Ay 125pM|

g

:

TSPO/pTUBULIN
-

CCR2/ptubulin

S

g

=]

150+

100-

o
L=]
L

Basale

A125pM

L]
Basale

Aj; 125pM



Results: TSPO pharmacological modulation

[ TSPO ligands: receptor expression J
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Endogenous PBR/TSPO ligands: DBI (Diazepam Binding Inhibitor)

PROCESSING OF DBI (biologically active peptides):
- triakontatetraneuropeptide TTN (DBI17-50)
octadecaneuropeptide ODN (DBI33-50)

Handbook of Biologically Active Peptides

1. DBl is released from @ o
GABAergic neurons ‘ cann

Binds Central Benzodiaz. .
R rs an
eceptors and acts as 4 \

negative allosteric W
modulator

—ansiogenic and s—§
epileptogenic clinical gl
effect i A

2006, Pages 813-819

2. DBI binds PBR/TSPO in mitochondria of glial
cells/steroidogenic glands and lymphomonocytes

CHOLESTEROL

DBI
~

TSPO

PREGNENOLONE

Glial cells, steroidogenic glands NEUROSTEROIDS



Neurinflammation oltre il piano cognitivo
sul piano comportamentale?
BPSD Symptom Clusters

NERVOUS SYSTEM IMMUNE SYSTEM

PERIPHERAL
BENZODIAZEPINES

Aggression

Agitation
Pacing

Repetitive actions
Dressing/undressing
Restless/anxious

Physical aggression
Verbal Aggression
Aggressive resistance
to care

ANXIOLYTIC: p Y _ ANXIOGENIC: ]

BENZODIAZEPINES > _— < \") A Y B-CARBOLINES
R /)<

NEUROSTEROIDS | il

A7

Withdrawn Euphoria Hallucinations

Lacks interest Sad Pressured speech Delusions
Amotivation @ aarfy) Irritable Misidentification
Hopeless Suspicious
Guilty
Anxious Psychosis
Irritable/screaming
Suicidal

Depression

Cholesterw
% ¥
¥ ,
Pregne*nolone
Neurosteroids (

MITOCHONDRION

GABAergic
neuron

CENTRAL PERIPHERAL
GABABDZ-R BDZ-R

GABAj receptors




E’ un deficit acuto dell’attenzione e
DELIRIUM

delle funzioni cognitive (soprattutto
memoria, orientamento,
identificazione delle persone).

E’ presente disorganizzazione di
comportamento, comunicazione,
ritmo sonno-veglia.

Global
DISTURBANCE OF
COGNITION

Perceptual distortions,

impairment of abstract
thinking and

comprehension, memory /

impairment, disorientation / PSYCHOMOTOR
DISTURBANCE

Delirium phenotype

\

Impairment of
CONSCIOUSNESS R
AND ATTENTION

reduced ability to direct,
focus, sustain, and shift
attention

"
p

EMOTIONAL
DYSREGULATION

Cortisol/Stress

CIRCADIAN
RHYTHM

Dopaminergic

GABAergic

transmission \ & / transmission

Irritability, anger,
fear, anxiety,
perplexity

Disturbance of
Sleep-Wake Cycle

Noradrenergic o DEMUM <«——u____ ' Cytokines/

transmission Inflammation

T

Cholinergic Serotonergic
transmission transmission




IL-A7 {pg/ml)

Neurological Sciences
https://doi.org/10.1007/510072-020-04608-x

ORIGINAL ARTICLE

®

Check for

Serum DBI and biomarkers of neuroinflammation in Alzheimer’s il

disease and delirium

Elisa Conti' « Simona Andreoni' - Davide Tomaselli' - Benedetta Storti' « Francesco Brovelli 2 «
Roberto Acampora ' - Fulvio Da Re'? - lldebrando Appollonio ' - Carlo Ferrarese ' - Lucio Tremolizzo '
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In conclusion, DBl may be a very promising candidate for
marking the psychomotor cluster of BPSD in AD patients,

perhaps offering in the future a valuable helping tool o prac- this potentially fatal condition.
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Adaptive immunity
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The amyloidogenic
hypothesis of
Alzheimer’s disease

Normal Alzheimer's disease
(® 1 z )l
{/ ‘e

L}

Extracellular
space

Oxidation

Excitotoxicity

AP aggregation

.

Inflammation

Tau hyperphosphorylation

Cognitive
and behavioral




Vaccination In
Alzheimer’s
disease

e

A Active Imnunization B Passive Transfer

B cell Tcell
epitope  epitope

AB peptide
(or AB B cell epitope plus a foreign T cell epitope carrier protein) JL JL

Deli\er_y with immune booster (adjuvant.) l?y injection, AB-specific Antibodies
or intranasal or transcutaneous administration
Delivery by intravenous, subcutaneous
or intraperitoneal injection
Naive T Cell

e E
AB-specific antibodies bind to the Ap
APC peptides and target the latter for clearance

> o -\/:/ \ L

B cell

First Signal

¢ AB-specific antibodies bind to

L JL the AB peptides and target the latter for clearance

AB-specific

Antibodies




Compound

CAD106

00

apineuzumal

olanezumab,

Crenezumab

Ponezumab

000 0

Tramiprosate

Avagacestat

Semagacestat

Mechanism of action

Active immunization against full-
length Ap42

Active immunization against Ap
fragment

Monoclonal antibody directed
against N-terminus of Ap

Monoclonal antibody against
middle portion of Ap

Monoclonal antibody against
middle portion of A; built on
IgG1 backbone

Entirely humanized monoclonal
antibody binds the N-terminus of
Ap fibrils

Humanized monoclonal antibody
binds the C-terminus of Ap

Molecule that binds Ap and
prevents aggregation

Gamma secretase inhibitor

Gamma secretase inhibitor

Relevant clinical outcome

Pil: halted bex

ause of the development of

meningoencephalitis D1 69)

PI: well tolerated in subject with AD (176)

Pll: post hoc analysis showed effect on
cognition in APOE &4 non-carriers (185)
Plll: two separate studies (one with APOE
e4 carriers and one with non-carriers)
failed to reach clinical endpoints (70)
Development of MRI changes in ~20% of
treated patients (210)

Plll: two large trials failed to reach clinical
endpoints. A pooled analysis of the two
trials demonstrated an effect on cognition
in subjects with mild dementia (142)

PI: well tolerated in subjects with mild to
moderate AD (211)

Plll: results not yet published, trial
discontinued

PI: well tolerated in subjects with AD
(212-214)

Pill: no benefit on clinical endpoints (215)

Pil: well tolerated at low doses; at doses
found to have CSF effects, a trend
worsening cognition was detected (109)

Plll: preplanned analysis showed an
association with worsening cognitive and
functional outcomes resulting in early
termination (71)

Fluid biomarker outcome

Pll: reduction in CSF tau; no change in CSF Ap42 (169)

Pl: no changes in CSF AB40, Ap42, p-tau, or t-tau; increase in
total serum plasma Ap and decrease in free A (176)

PlI: reduction in CSF p-tau and t-tau; no effect on CSF Af40 or
42 (186)

Plll: decrease in CSF p-tau (carriers); no effect on any CSF
measures (Ap42, p-tau, t-tau) in non-carriers; no effect on Ap42
in carriers (70)

Pll: increase in serum and CSF Ap40 and 42 (190)

PlIl: increase in both CSF Ap40 and 42; no effect on CSF p-tau
or t-tau; increases in serum AB40 and 42 (142)

Pl: increase in serum Ap levels (211)

No fluid biomarker data have been reported

Pl: increase in serum and CSF A levels w/single dose (212)

PIl: reduction in CSF Ap42 (216)

Pli: at higher, poorly tolerated doses, reductions in CSF Ap
38, 40, and 42 were reported. Non-significant trend toward
reduction in CSF p-tau and t-tau at all doses

No changes in CSF Ap at lower doses (109)

Pll: no effect on CSF Ap40 or 42; reduction in plasma A$40
(201)

Pl: dose-dependent reduction in Ap production as measured by
SILK (18)

PlIl: no changes in CSF A or t-tau; p-tau remained the same
(increased in placebo) dose-dependent reduction in serum Ap40
and 42 (71)
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AD approved drugs
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Hallmarks

Acetyicholine |

Glutamate 1 e

Amyloid plaques 1

Neurofibrillary tangles 1

Neuroinflammation t ——

Drugs or Targets

Cholinesterase
inhibitors

Influence on
serotonin transmission

Influence on
histamine transmission

Acetylcholine
response 1

NMDA blockers or
glutamate release
inhibitors

BACE inhibitors
ApB clearance t
y-Secretase inhibitors

Tau stabilization

Tau aggregation
inhibitors

p-Tau clearance

Microglial activation
inhibitors

Fig. 1 Classification of therapeutic drugs or targets in the treatment
of Alzheimer's disease according to neuropathological hallmarks
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CHAPTER 7
NATURALLY OCCURRING AUTOANTIBODIES
. AGAINST B-AMYLOID
Naturally Occurring
Antibodies (NAbs) J Clin Immunol (2010) 30 (Suppl 1):S37-S42

Jan-Philipp Bach and Richard Dodel* DOI 10.1007/s10875-010-9413-6

Departmrent of Nenrology, Philipps-University Marbarg, Germa

Y orvesponding Antfror: Richord Dodel— Envail: dodeliamed un

LANDES

Anti-amyloidogenic Activity of IgGs Contained
in Normal Plasma

Brian O’Nuallain - Angela D. Williams - Helen P. McWilliams-Koeppen « Luis Acero -
Alfred Weber - Hartmut Ehrlich - Hans P. Schwarz - Alan Solomon

Available online at www.sciencedirect.com
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Reduced serum level of antibodies against amyloid B peptide is
associated with aging in Tg2576 mice

. a.l a.l b b . b
Ji-Hoon Sohn *', Jung On So *', Hee Kim ”, Eun Joo Nam °, Hee Jin Ha °,
Young Ho Kim °, Inhee Mook-Jung **

* Department of Biochemistry and Cancer Research Institute, Seoul National University College of Medicine,

28 Yongon-dong, Chongno-gu, Seoul 110-799, Republic of Korea
® Digital Biotech Inc., R&D, Ansan, Kyungi-do 425-839, Republic of Korea



INFLAMMAGING

(Franceschi)
N F = Progressiva perdita di
competenza immunologica.

Low proinflammatory status High proinflammatory status Stato Inflammatorio:
1. Di basso grado
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Neuroprotective natural antibodies to assemblies
of amyloidogenic peptides decrease with normal
aging and advancing Alzheimer’s disease

BoEnyinted human kS B ADE monodonal antibody
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Elevation of B-Amyloid 1-42 Autoantibodies
in the Blood of Amnestic Patients With Mild
Cognitive Impairment

Daniela Storace, PhD; Sergio Cammarata, MD; Roberta Borghi, PhD; Roberta Sanguineti, PhD; Luca Giliberto, MD;
Alessandra Piccini, PhD; Valeria Pollero, BSc; Cristina Novello, BSc; Carlo Caltagirone, MD; Mark A. Smith, PhD;
Paola Bossu, PhD; George Perry, PhD; Patrizio Odetti, MD; Massimo Tabaton, MD

Joumal of Alzheimer’s Diseass 48 (2015) 6372
DOl 103233/ JAD-150236
105 Press

Increased Number of Plasma B Cells
Producing Autoantibodies Against A4
Protofibrils in Alzheimer’s Disease

Sofia Sollvander?, Frida Ekholm-Pettersson®!, Rose-Marie Brundin?®, Gabriel Westman®,
Lena Kilander®, Staffan Paulie®, Lars Lannfelt* and Dag Sehlin®*

A Department of Public Health & Caring Sciences/Molecular Geriatrics, Rudbeck Laboratory,
Uppsala University, Uppsala, Sweden

Y Department of Medical Sciences, Uppsala University, Uppsala, Sweden
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Cholinesterase inhibitor use is associated with increased plasma levels of
anti-Abeta 1-42 antibodies in Alzheimer’s disease patients™

Elisa Conti®*!, Gloria Galimberti®'!, Lucio Tremolizzo?, Alessandro Masetto?, Diletta Cereda?,
Clara Zanchi?, Fabrizio Piazza?, Marco Casati®, Valeria Isella?, Ildebrando Appollonio?, Carlo Ferrarese?

# Department of Neuroscience and Biomedical Technologies, University of Milano-Bicocca, San Gerardo Hospital, Via Cadore 48, 20052 Monza (M!), italy

® Laboratory of Chemical and Clinical Analyses, San Gerardo Hospital, Monza (Mi), Italy
Neuroscience Letters 486 (2010) 193-196

Sy -
¥
750 =
ufl
[ | L
e n vy
= [ | b
= e vy
I..II 4% n Tyvw N
30 - ﬁ.— '.'.l-‘ vy
I.. | | i Ty v
-‘ﬂﬁf‘- ¥rve¥
I
150 - '-‘!!Ih iisid ¥iv
[ |
0 T T T
CTEL AD win AChEI AD ACHE]

Fig. 1. Anti-Abeta 1-42 plasma levels in controls (CTRL), AD patients not receiving
AChEI (AD wio AChEL) and AD patiemts receiving AChEl (AD AChEL). §p<0.01 AD
AChEI vs. AD wo AChEL *p< 0,01 CTEL vs. AD wio AChEL

The acetylcholinesterase inhibitor, Donepezil, regulates a Th2 bias
in Alzheimer’s disease patients

a.sfk 2 _ £ g & s & . N g b
Marcella Reale **, Carla larlori *, Francesco Gambi “, Claudio Feliciani ",
Lucci Isabella ®, Domenico Gambi ™*



LA DIFFERENZIAZIONE LINFOCITARIA
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by Ken Beauchamp J. Clin. Invest.

CONTRO: evidenza che gli AChEI sono una terapia sostanzialmente sintomatica
Potremmo osservare un effetto biologico del farmaco che non raggiunge la soglia di significativita
clinica?
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The lymphocytic cholinergic system and its contribution to the
regulation of immune activity
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BASI MOLECOLARI DELLA TERAPIA
ANTICOLINESTERASICA

IPOTESI AMILOIDOGENICA <e====>-|POTESI COLINERGICA
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funzionalita’ colinergica

PKC activation | MAPK activation
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w-secretase

% PASENOUE

Promozione del metabolismo
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Interazioni fra meccanismi amiloidogenici e colinergici nel’AD

Chﬂ\T
e lllgh affinity Ch uptake nAChR
activation
M2 mAChR 1 iy
activation
MI, M2 mAChRs +—— - &f‘h release
H,N COOH
'
‘uluscannlc.-“ﬂ ' --------------------
M hE redistribution
protein coupling o
Vv AChT density M1, M3 mAChRs ADAM 10/TACE
activation
Fig. 1. Schematic representation of the known changes in cholinergic neurons that
may be due to the action of AB.
Different mechanisms of AChE inhibitors on the release of sAPPo
AchE inhibitor Change Cholinergic mechanism Other mechanism Reference
Tacrine Decrease - nt Lahiri et al. {1994); Lahiri et al. (1996)
Metrifonate Increase + nt Pakaski et al. (2000, 2001 ); Racchi et al. (2001)
Ambenonium Increase + nt Pakaski et al. (2001)
Ganstigmine Increase + nt Mazzucchelli et al. (2003)
Ladosrigil Increase + MAP-kinase or tyrosin kinase-dependent pathway Yogev-Falach et al. (2002)
| Donepezil Increase = Enhancing tramcking and acavity of ADAM 10 Zimmermann et a!. {2(](]41 |
Phenserine Decrease - Inhibition of APP mRNA translation Lahiri et al. (2000); Shaw et al. (2001)
JGalantamine Increase + nt Lenzken et al. (2007) |

The table summerizes some of the effects of AChE inhibitors on the APP processing and their possible mechanisms. The symbol (nt) indicates that the parameter has not been
tested. Different mechanisms of action AChE inhibitors on the release of sAPPw, relating to some of the effects of AChE inhibitors on APP processing and their possible
mechanisms. The symbol (nt) indicates that the parameter has not been tested.



Base docking model of the homomeric o7 nicotinic
receptor—f-amyloid,_4, complex
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Physiological conditionS' Abeta in picomolar range
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Neural circuit that controls cytokine
production in spleen. Action potentials
transmitted via the vagus nerve to spleen
mediate the release of acetylcholine, the
neurotransmitter which inhibits cytokine
release by interacting with alpha?7
nicotinic acetylcholine receptors
expressed on cytokine-producing cells.
The motor arc of the inflammatory reflex
is termed the

CHOLINERGIC ANTI-INFLAMMATORY

PATHWAY.

A cholinergic system is expressed by
immune cells.
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HUMAN PSYCHOPHARMACOLOGY

Hum. Psychopharmacol Clin Exp 2016
Published online in Wiley Online Library
(wileyonlinelibrary.com) DOI: 10.1002/hup.2538
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The chimeric gene CHRFAMZ7A, a partial duplication of the CHRNA7 gene, is a ) |
dominant negative regulator of a«7*nAChR function i &

Tanguy Araud 9, Sharon Graw”, Ralph Berger”, Michael Lee ", Estele Neveu?, Daniel Bertrand?,
Sherry Leonard "<* ACh
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) partial duplication of the CHRNA7 gene fused to a copy of the FAM7A
' gene (Riley et al., 2002). CHRFAM7A had a dominant-negative effect
on the amplitude of ACh-elicited CHRNA7 currents, which was due to
reduced surface expression of CHRNA7. Stimulation of CHRNA7 in
macrophages induces an antiinflammatory response.
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Risposta alla terapia e CHRFAM7A

Suddivisione in Good e Bad Responders

o Valutazione retrospettiva del MMSE, Mini Mental State Evaluation
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CLEARANCE DI ABETA THP1 differenziate a macrofagi
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Altre sostanze sono in grado di contrastare la chemiotassi Abeta indotta?

PEA e 'ammide di un acido grasso di natura endogena e si trova in diversi tessuti umani. La
sua produzione e indotta in mastociti e cellule microgliali in presenza di danno.
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Research Article

Luteolin Inhibits Microglial Inflammation and
Improves Neuron Survival Against Inflammation

Li-Hong Zhu, Wei Bi, Ren-bin Qi, Hua-dong Wang & Da-xiang Lu &% Journal .
Pages 329-336 | Received 28 Dec 2010, Published online: 01 Jun 2011 International Journal of Neuroscience >

Volume 121, 2011 - Issue 6



Donepezil e Co-ultraPEALut contrastano la chemiotassi AB-

indotta
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Donepezil e Co-ultraPEALut aumentano l'espressione di TREMZ2
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Nanomedicine

Nanomedicine is the application of nanotechnology to achieve innovation in
healthcare. It uses the properties developed by a material at its nanometric
scale 10-9 m which often differ in terms of physics, chemistry or biology from

the same material at a bigger scale
jDIMENSIONS

4

1‘ SURFACE/NVOLUME

T 100 nm ‘

T FUNCTIONALIZATION

_’.::::_ a ~— 10 nm \ TARG ET
USED IN: BARRIERS

*DIAGNOSTIC,
*DRUG DELIVERY, MIMICRY
*REGENERATIVE MEDICINE




LIPOSOMES
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| trattamenti: modulano la chemiotassi monocitaria Ap-indotta
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