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Cannabis Medicinal no tratamento da
doenca de Alzheimer: existe eficacia?

Gustavo Alves Andrade dos Santos

Farmacéutico-Bioquimico, Doutor em Biotecnologia, Mestre em Farmacia; Pos Doutor em Anatomia e Cirurgia pela
Faculdade de Medicina da Universidade de Sao Paulo (USP-Ribeirao Preto). Fez Neurobiologia (Universidade de
Chicago), Farmacia Clinica (Universidade Central da Florida), EUA; Farmacia Hospitalar (Hospital Necker) Paris,
Franca; Pés-graduado em Farmécia Hospitalar (Faculdades Oswaldo Cruz). E Professor da Faculdade de Medicina
Séao Leopoldo Mandic, Araras, SP; Coordenador do grupo técnico de Farmacia Hospitalar do Conselho Regional de
Farmacia do Estado de S&o Paulo. Membro da Alzheimer’'s Association International (ISTAART) e Membro da
American Society of Health-System Pharmacists (ASHP). Pesquisador Assistente na UNICAMP. Autor de livros nos
segmentos de Farmacia e Alzheimer. Atualmente faz seu segundo Pdos-doutorado pela Faculdade de Medicina da
USP de RP, linha de pesquisa: "biomarcadores salivares em Alzheimer". E pela UNICAMP atua em um projeto
envolvendo "Bioativos no declinio cognitivo leve" e "Nanofarmacos na deméncia de Alzheimer".
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“That’s what
Alzheimer’s 3
does: it’s a thief * ‘)
in the night, ‘,'1 I3
stealing precious | W
pictures from -

our lives while

we'Sleep”

Wendy Mitchell
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Uma epidemia?




Top 10 global causes of deaths, 2000

Deaths (millions)
0 2 4 6 8

Il ! ! ! J

iIschaemic heart disease

Stroke

Lower respiratory infections

Chronic obstructive pulmonary disease

Diarrhoeal diseases

Tuberculosis Caia oy

HIV/AIDS - Communicable, matemal, neonatal

and nutritional conditions

Preterm birth complications - " S—
oncommuniablediseases

- Injuries

Trachea, bronchus, lung cancers

Road injury

Source: Global Heslth Estimates 2016: Desths by Cause, Age, Sex, by Country and by Region, 2000-2016. Geneva, World Heaith Organization; 2018.
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Top 10 global causes of deaths, 2016

Deaths (millions)

Ischaemic heart disease

Stroke

Chronic obstructive pulmonary disease
Lower respiratory infections

Alzheimer disease and other dementias

Cause Group
Trachea, bronchus, lung cancers

- Communicable, matemal, neonatal

Diabetes mellitus and nutritional conditions

Road injury B nNoncommunicable diseases

- Injuries

Diarrhoeal diseases
Tuberculosis

Source: Global Heaith Estimates 2016: Deaths by Cause, Age, Sex, by Country and by Region, 2000-2016. Geneva, World Heaith Organization; 2018.




The World's Leading

Causes Of Death

Total number of people who died from
the following conditions (in millions)

® 2000 @ 2019

Ischaemic heart disease

Stroke
Chronic obstructive
pulmonary disease

Lower respiratory
infections

Neonatal conditions

Trachea, bronchus,

lung cancers

Alzheimer's diesease and
other dementias

Diarrhoeal diseases

Source: World Health Organization

/’\b
| EAD
+ PLUS

8.9

A\

2° EDICAO



2005

2010

2015

2020

2030

2040

2050

WORLDWIDE PROJECTIONS OF ALZHEIMER’S PREVALENCE

FOR THE YEARS 2005-2050, BY STAGE OF DISEASE (IN MILLIONS)
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2 Million Early-Stage
Cases of Alzheimer’s

2 Million Late-Stage
Cases of Alzheimer’s
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who require a high level
of care equivalent to that
of a nursing home

0000000000000000

‘Adapted from “Forecasting the global burden of Alzheimer's disease,” by Ron Brookmeyer, Elizabeth Johnson, Kathryn Ziegler-Graham, and H. Michael Arrighi, 2007,
Alzheimer's & Dementia, volume 3, p. 189. Copyright 2007 by The Alzheimer's Association.



In 2017, Alzheimer's and other
dementias will cost the nation
$259 billion

ALZHEIMER'S DISEASE IS THE

6TH LEADING CAUSE

OF DEATH IN THE UNITED STATES

3 5% of caregivers for people with
Alzhesmer's or another dementia

report that their health has gotten worse

due to care responsibilities, compared to

19 of caregivers for older peopls
g Loen

wi1tho wentia

BY 2050, THIS
NUMBER COULD S S
16 MILLION dovelops the disease
seniors dios
with Alzheimer's or
15 MILLION AMERICANS another dementia
provide unpaid care for people with whele deaths from
Altheimer's or other dementias Alzheimer’s disease have
increased by 893
these caregivers provided
an esumated
18.2 BILLION HOURS breast cancer
of care valued at over and prostate cancer

| $230 BILLION COMBINED
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30 milhoes
1,2 milhoes (2016)
1,8 milhdes (2023)
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L PARA TRANSFORMAR O CENARIO, O
PRIMEIRO PASSO E CONHECE-LO.

A ABRAz tem o prazer de convidar para o 12 BIG DATA ABRA:z.

DO [

L okl o INSCREVA-SE JA
fevaisncha oo éel?§ﬂ e Alz wem?ev no Brasi . EVENTO
* Custos diretos e indiretos da deméncia no Brasil
o ; ; . GRATUITO
* O quanto a populagao brasileira tem conhecimento sobre deméncia?

* E possivel a redugéo do risco de deméncia no Brasil?

LOCAL DO EVENTO:
Auditério Camilla Bueno
Rua Comendador Elias Jafet, 755
Entrada pelo piso LO4 | Morumbi.

ESPERAMOS POR VOCE!

ENVIE CONFIRMAGAO PARA

bigdataabraz@legerecomunicacao.com

OU ENVIE SEU NOME E RG PARA
(11) 98083-2939

Apoic Potrocinio

& b /&

APSEN  novo nordisk




Relatdrio Mundial sobre o Alzheimer

World Alzheimer
Reports

The World Alzheimer Reports are a comprehensive source of global
socioeconomic information on dementia. Each World Alzheimer
Report is on a different topic, so the previous reports remain
important sources of information with global relevance.
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Crescimento do numero de pessoas com demeéncio (milhées)
em paises de alta renda e paises de renda média e baixa
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Alta renda Renda baixa e média
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Utah Department of

Health & Human
Services

An UMBRELLA term used to group different
conditions and symptoms

Huntington’ Down Posterior
Alzheimer’'s un ns Syndrome Cortical
Disease P Dementia Atrophy

Lewy Body

Dementia

Traumatic

Frontotemporal Brain Injury

Degeneration

Normal
Pressure
Hydrocephalus

Vascular
Dementia

Many More




Left: Alois Alzheimer (seated on far left) and co-workers at the psychiatric
clinic of the University of Munich in 1904-05. Right: Auguste Deter, the first

patient known be diagnosed with the disease, died in 1906.
Photos: Science Source
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Cérebro normal
< A

Grande atrofia do
cortex cerebral

ventriculos
] et

Grande
atrofia do
hipocampo

PLUS

s S ——~
Educacao em Salde

/




3™ LATINOS & ALZHEIMER’S

SYMPOSIUM

April 25 - 26, 2022 | Bonita Springs, FL and Online

[dade avancada: 1 a 6 % das pessoas até 65 anos de idade;

50 % até os 85 anos;

Mulheres (+++++), Homens (++++);

23 chromosome pairs DM

: : 18 Amyloid precursor protein (APP), Cardiovasculares, HAS

i i1f 11t TR discovered in 1987, is the first gene -

R i i it with mutations found to cause an Obesidade

I I 11 I I I I inherited form of Alzheimer's. S

TERITE L 1o Disturbios do colesterol

1 2 3 4 5 6 Presenilin-1 (PS-1), identified in . .

I I . e e 1992, is the second gene with AUSGnCIa de Redes SOocClals
mutations found to cause early-onset ~ . — , .

I l I I ! ! I I | I of Alzheimer's, Variations in this gene N&o praticar atividades fisicas

i v are the most commaon cause of early- ; .

= 8 9 10 11 12 oot aphermors Traumas cranianos;

i | | Il Il §§  Presenilin2 (ps-2), 1993, is the Maus habitos de vida: alcoolismo, tabagismo.

:: o ; ; ' '1 v .1 ’ third gene with mutations fﬂlund to Baixo nivel educacional

. - 15 6 d 8 cause early-onset Alzheimer's,

Apolipoprotein E-e4 (APOE4), 1003, Depressao

is the first gene variation found to Genética: cromossomos 14.19 e 21.

increase risk of Alzheimer's and '

remains the risk gene with the greatest

known impact. Having this mutation,

however, does not mean that a person . l l ’ A!! ! \ I\
will develop the disease. k J ' \ lk
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Did you know that there are known risks
(1)@ Alzheimer's disease and related dementias K

not enpugh ae?r?blc cigarette smoking excessive obesity
physical activity alcohol use

T

Keep your brain healthy!

Talk to your health care provider about things you can do to reduce your risk

bit.ly/mm7120a2
MAY 20, 2022




Diabetes

Less education "\

Hearing loss
| D)
PEEINEEN
Smoking
@ High blood

pressure
Physical
inactivity [N
@- d
Air pollution

Excessive alcohol

Social isolation 3

Reducing the risk - Alzheimers New Zealand

253 Depression
Head injury
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Nerve Impulse

AChE >
Inhibitor




Tratamento Farmacologico




Tabela 1. Caracteristicas gerais dos inibidores das colinesterases.

Tacrina |Donepezil| Rivastigmina Galantamina
Disponivel no ana 1993 1997 1998 2000
Classe quimica Acridina | Piperidina Carbamato Alcaldide fenantreno
Seletividade cerebral MNao Sim Sim Sim
Tipo de inibigdo da colinesterase Reversivel |Reversivel |Pseudo-irreversivel Reversivel
Modulagado alostérica de receptor nicotinico Nao Nao Nao Sim
Enzimas inibidas’ AchE BuChE| AChE AchE BuChE AChE

I AchE: acetil-colingsterase; BuGhE: butinil-colingsterase.

Tabela 2. Farmacologia dos inibidores das colinesterases.

Droga Dosagem Meia-vida de Posologia Metabolizacdo
[mg/dia) elimnacao diana g eliminacgao
Tacrina 40-160 curta (3-4 h) 4 tomadas Hepatica (CYP 1A2)
nsco de hepatotoxicidade
Donepezil 5-10 Intermediaria (7 h} dose (nica Hepatica (CYP 206 e 3A4)

Excregdo renal (droga intacta)

Rivastigmina 6-12 curta*{1-2 h) 2 tomadas Sinaptica + excregao renal
{baixo risco de interagdes) Forlenza, 2008
Galantamina 12-24 longa {70 h) 2 tomadas Hepatica (CYP 206 e 3A4)

CYP: isoenaima do citocromo P450. *No caso da rivashgmina, ocorre dissociagdo enire a meia-vids de eliminagio
& & meig-wvida de inibigdo, em torno de 10 horas.
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Alzheimer disease:
Severity, associated symptoms, and recommended treatment

Dementia category  Global Deterioration Scale (stages 1-7) Medications

Not demented 1 No cognitive impairment No indication for cognitive
2 Very mild decline: age-associated cognitive impairment ehancers
3 Mild cognitive impairment, minor neurocognitive decline

Mild dementia 4 Decreased knowledge of current and recent events Cholinesterase inhibitors
Decreased ability to travel, handle finances, and manage
basic activities of daily living

Moderate S Unable to recall a major relevant aspect of their current life, Cholinesterase inhibitors

dementia an address or telephone number of many years, or the names with or without an NMDA
of close family members receptor antagonist
Basic activities of daily living begin to be impaired

Severe dementia 6 Occasionally forgets the name of the spouse or caregiver on whom  Cholinesterase inhibitor
he or she is entirely dependent (donepezil) with or without
Unaware of all recent events and experiences in their lives mggm
Most basic activities of daily living impaired

Advanced 7 Cannot speak or walk, has incontinence and difficulty swallowing  No randomized controlled

dementia trials in stage 7

m: Nmethyl O aspartate

Qaseem A, Snow V, Cross JT Jr, etal. Current pharmacologic treatment of dementia: a clinical practice guideline from the American College of
Physicians and the American Academy of Family Physicians. Ann Intern Med 2008; 148:370-378
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Progressao da Doenca de Alzheimer
Inicio na fase Prodromal.

Amylod-§ plaques

e Tau-mediated neuron
injury and dysfunction

Brain structural changes

: w— Memory impairment
E w— Functional deficits
2
3
8
2
)
¥
>
&
%
o
L Normal cognition J
L Mild cognitive -4
impalrment Dementia |
e | en
» . Disease progression
(| EAD)
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Current Treatment Landscape

Rivastigmine,
memantine, donepezil,
Tacrine approved & galantamine approved
Early immunotherapy Aducanumab approved

investigations begin

1. Aducanumab - Approved June 2021; continued approval contingent
upon “verification of clinical benefit in confirmatory trials”

2. Donanemab — Biologics License Application pending
3. Lecanemab — Biologics License Application pending




Pharmacological
Treatment
of Alzheimer's Disease

Scientific and Clinical Aspects

Gustavo Alves Andrade dos Santos
Editor
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Table 1.6 Current status of drugs in clinical research for Alzheimer’s disease [43, 68-71]

Drug Mechanism of action (MOA) Phase NCT number
AAB-003 Af-specific mAb Phase I NCTO01193608
(PF-05236812) (finished)
AAB-003 Af-specific mAb Phase 1 NCTO1193608
(PF-05236812) (finished)
AADvacl Tau vaccine Phase II NCT02579252
ACI-24 Af vaccine Phase I NCT02738450
ACI-35 Tau vaccine Phase I ISRCTN13033912
Aducanumab Ap-specific mAb Launched, NCTO02484547
(BIIBO37) approved by
FDA
ALZT-OPT] Interferes with the inflammatory Phase I/11 NCTD4570644
process
Atabecestat BACEI inhibitor Phase I11 NCT02569398
(JNJ-54861911) (finished)
CADI106 Af vaccine Phase I1 NCT01097096
Cambinol Inhibition of nSMase2 enzyme, Phase [ Unidentified
blocks tau spread
Celecoxib Nonsteroidal anti-inflammatory Phase 111 NCTO0007189
drug (NSAID) (finished)
Crenezumab Af-specific mAb Phase 111 NCT02670083
(finished)
CS5P-1103 Cytokine reduction/removal of tau | Phase I1I Unidentified

and AB42; nonsteroidal anti-
inflammatory drug (NSAID)

Pharmacological
Treatment
of Alzheimer's Disease

Scientific and Clinical Aspects

Gustavo Alves Andrade dos Santos

Editor

@ Springer
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Pharmacological
Treatment
of Alzheimer's Disease

Donanemab Af-specific mAb Phase 11 NCTO03367403

(N3pG-Ap)

Elenbecestat BACE] inhibitor Phase II1 NCTO02036280

(E2609)

Gantenerumab Af-specific mAb Phase III NCTO03443973

Gemfibrozil Micro RNA-107 expression Phase 1 NCTO02045056
regulator

GV-971 Sodium oligomannate Phase III NCTO02293915

Intepirdine Antagonist of the serotonin receptor | Phase III NCTO02586909

SB-742457, 6 (5-HT)6 (finished)

RVT-101

sl
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Drug Mechanism of action (MOA) Phase NCT number

Ketasyn (AC-1202) | Supplement dietary Phase IV NCT01122329

Lanabecestat BACE] inhibitor Phase III NCTO02783573

(AZD3293) (finished)

Lecanemab Degradation of AB;, Phase I1I NCTO3887455

(BAN-2401)

LMTM (TRx0237) | Tau aggregation inhibitor Phase 11 NCT01626378

MEDI1814 Ap-specific mAb Phase 1 NCTO02036645

MEK-8931 BACE] inhibitor Phase III NCTO01953601

WVerubecestat (finished)

Naproxen Nonsteroidal anti-inflammatory Phase 11 NCT00007189
drug (NSAID) (finished)

Neflamapimod p38a kinase inhibitor Phase 11 NCT02423122

(VX-745)

Rosiglitazone Type II diabetes drug Phase 111 NCT00490568

(finished)

Simvastatin Inhibition of HMG-CoA reductase | Phase IV NCTO00842920
cholesterol-lowering drug

Solanezumab Ap-specific mAb Phase 111 NCT02760602

(LY2062430)

Umibecestat BACE] inhibitor Phase /111 NCTO03131453

(CNP320) (finished)

Valaciclovir Antiviral drug Phase 11 NCT03282916

NCT number — (https://clinicaltrials.gov)
Source: Adapted from Liu et al. [43]

Pharmacological
Treatment
of Alzheimer's Disease
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Non-psychotropic plant cannabinoids:
new therapeutic opportunities from an
ancient herb

Angelo A. 1zzo"?, Francesca Borrelli'%, Raffaele Capasso’*, Vincenzo Di Marzo®** and
Raphael Mechoulam?

! Department of Experimental Pharmacology, University of Naples Federico Il, Naples, Italy
2 Institute of Biomolecular Chemistry, National Research Council, Pozzuoli (NA), Italy
4 Department of Medicinal Chemistry and Natural Products, Hebrew University Medical Faculty, Jerusalem, Israel

* Endocannabinoid Research Group, Italy
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antiproliferative

antispasmodic i antibacterial antipsoriatic
vasorelaxant anti-ischemic % antiemetic
_ By antidiabetic
neuroprotective ’% [Ca2+); intestinal

7@ ROS! anti-prokinetic

CB,(+) ;
¥ AN analgesic
antiepileptic = \Qv? \
\ X
CI%\ .‘g?\‘\ \

bone-stimulant

Adenosine
e CBy(+) 5- HT a(+) TNF '
anxiolytic -t} Uptak .
lytic < e anti- inflammatory
T-cells
bo 19_ "
ne- Ho . immunosuppressive
stimulant v CGCBJ )
S : CBG NI ) " - ti
anorectic
) / \\C\‘, \\\\ r I
P / Ny -
antiproliferative 7 SO ’ \ \\Qq 5 g
o / . \f / "X bone- stimulant
. [ ] \
/ /‘/ "' * \
= - / f ‘ | N
antispasmodic y | Bone- e
b t?°"f‘ t| Y stimulant 7
/ stimulant | anti- R ; S
/ y
¥ antimicrobial Y inflammatory ORIt N

antiproliferative analgesic antibacterial antiepileptic

TRENDS in Pharmacological Sciences

/EAE Non-psychotropic plant cannabinoids: new therapeutic opportunities from an ancient herb Angelo A. 1zzo1,4 , Francesca Borrelli1l,4 , Raffaecle Capassol,4, Vincenzo
+ PLUS Di Marzo2,4 and Raphael Mechoulam3 1 Department of Experimental Pharmacology, University of Naples Federico II, Naples, Italy 2 Institute of Biomolecular
Chemistry, National Research Council, Pozzuoli (NA), Italy 3 Department of Medicinal Chemistry and Natural Products, Hebrew University Medical Faculty, Jerusalem,
) ide Israel 4 Endocannabinoid Research Group, Italy
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Cannabis

Internacional do
Indica

Opio (23/1/1912)
De GRIMAULT e C*

A dilficuldade em respirar, » roncadura, os flatos, a aspiracio
sibilante acabam quasi logo, produz-se uma expectoragio abun-
danlissima quasi sempre em pouco tempo, torna-se mals
facil, a respiracio, mais branda a losse ¢ um dormir repa-

ratorio afasta todos os symplomas assustadores que s¢ linham
manifestado,

) .
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O uso de canhamo indiano e a preparacao de produtos derivados so
pode ser autorizados para fins medicos e cientificos. A resina crua
(charas), no entanto, que é extraida dos exemplares femininos da

Cannabis sativa, juntamente com as suas diversas preparacoes
obtidas a partir dela (haxixe, chira, esrar, diamba, etc), as quais nao
sao utilizadas para fins médicos e sO € usada para fins prejudiciais,
da mesma maneira como outros narcoticos, nao podem ser
produzidas, vendidas, comercializadas, etc, em qualquer hipotese.
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Falso argumento de ser “porta de entrada” para
outras drogas.
Marginalizacao.

Pressao dos Oligopdlios.
Lei Seca (EUA).

Cr A WML
, Imposto da maconha.
@ THE DEA

SMOKE OF HELL! Brasil (escravidao, “6pio dos pobres”.

'DEVILS,
HARVEST

ey

UNDBRALUAININ

22 EDICAO

L T T T o T W T o




*pius

Educacao em Salde

MACONHY

A PLANTA DO DIABO

Texto de LUIZ ALIPIO DE BARROS
Foles de JOSE' MEDEIROS

A Mrtdria gue vamas contar agui ¢ v histénie
e capantar. Uwa Matérsa triste, crwel, sevidico ¢
Irdgica ["ma Mrténg gque comdaromar crmamentds, sewm
' pora cphiie Liscrare owm fraves bomiag ¢ orvias
Els deve sev comtada sem artificion, mar com wegmin-
€, ¢ deve ser repetida por thdas ax Mces, passsda
elionts, leveds o todos o4 camtes do Brewd, de nore
W o al, de lesre @ ocate. Uma calistrofe se ansncia
Nra date Bead tde sofreder ¢ cheso de defeivos
Bata cordatrefe precisn ser evitada. Nio | wwa Ma
téria nove, ndo ¢ s case ow problema warcide ow.
fem, O probiessis ¢ vviho, bewe muilos anos de exis
Wncia ¢ 4 for atacode, ds icny wais, de véacs waes
Nox volentamente. Moz o prodlema spors csld -
mands forma arswstodors; impulnewads por [érgas
Mderosas o problema, otd agora sewm mosor swpli-
tude, pretende lormar-se do dmbite waciemal pe who ¢
oagir duwramente, s w88 s¢ roagiv  piolewbasenie,
tacando-o por todog os meveg possiveis. B imperioss
vesled do o mais rdpeds possivel ) para o bem dertn
lerva ile deve sev cxtinte. Vamos comtor aqwi wes
MNistdria trdgica Vames coutar o dramg da maconhd

UM FARRAPO HUMANO idste nordestine que outrora fol forte.  Agers, olhos in jetader, cxpremle trigics, date homem 10 arrasts Iristements poles ruse da sus
Cidadeninhs. Quase nie fals, nio tabalha, nle tem coragtm para sade. Apoast o vice o moviments, ¢ Mo deplockvelments s enterra nor cigares de maconha,

“l...] o ato de fumar maconha é uma espécie de vinganca de negros selvagens contra brancos
civilizados, que os haviam escravizado” — Dr. Rodrigues Doria em carta ao Congresso Cientifico

Pan-Americano em 1915.

“A maconha é mais perigosa que o opio.” — Dr. Pernambuco Filho na Il Conferéencia Internacional
do Opio em 1924,
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Neuroprotection Anti-inflammation  Anti-inflammation Anti-depression Anti-inflammation ~ Anti-inflammation
" Anti-psychotic effect ey roprotection Neuroprotection Anxiolytic effect

Analgesic effect

/& | EAD Neurogenesis Antiemetic property
F" PLUS | = Anti-apoptotic

Educacao em Satde



R

Educacao em Satde

Pre-synaptic neuron

Neurotransmitter
vesicle

+
Ca*" 4 Post-synaptic cells

Front. Pharmacol., 25 October 2022

Sec. Meuropharmacology

Volume 13 - 2022 |
https://doi.org/10.3389/ /fphar.2022 589717
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A Systematic Review on the
Pharmacokinetics of Cannabidiol in
Humans

Bt A M = Nitn L B’ Aeivww B Watwn" aoil Bavenn £ O Sl
Bochgrowrst v vty -
e sad - -

Tl 1 - . -
' » >
Methortn .

WA e i
Resums

e "3 -

T ] ¥ ‘

e T Ay WTOREY) e N Ao 1w e clom

Ere e b eyt Te tutse Do 0y o T YAy e Ovulen 1 Maptoere
Neg e | Aeadei e Teery, ke - W e e Te osw —

© e Mperched marvers wwl e el G CRUOwEY s g veekeor
] N R IR N T e W re ] Arvy) et Ve wvl ¢ e
rrndres. Yoo B et tafeer) C w0 4N

Comnanmarm v nane THZRIT Pe (e B e ax) Wt oy »
P (P osTencs of CavebaNi egfe B sadegeen! e P OLUTWR Aules
e g OF Crogarten et Doty vl el B 0 vl O Naaw

s e e e e S e . cmw A —— G = = =

Meia-vida entre 1,4 - 10,9h apds spray oromucosa,
2 -5 dias apos adm, oral cronica,
24h apoés adm, Lv.,
31h apos vaporizar,

Biodisponibilidade 31% ao fumar e 6% via oral devido ao
significativo metabolismo da primeira passagem.

AUC e Cméx aumentam de forma dose-dependente e sdo
alcancados mais rapiddamente apos a inalacdo/vaporizacio em
comparacado com as rotas orais/oromucosa.

Cmax ¢ aumentado durante estados alimentados ¢ em
formulacdes lipidicas e Tmax ¢ alcancado entre O e 4h

Dos 792 artigos, apenas 24

incluiram parametros

farmacocinéticos em humanos.
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Curr Neuropharmacol. 2023 Mar 8; 21(3): 715—-726.
Published online 2023 Mar 8. doi: 10.2174/1570159X20666220201091006

Impact of the Cannabinoid System in Alzheimer's Disease

Shuangtao Li, '# Yuanbing Huang %# Lijun Yu,! Xiaoyu Ji 2 and Jie Wu™!-~
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The expression trend of CE1Rs in various neurological diseases.

Neurological
Brain Regions Tendency | Species
Disorders
Prefrontal cortex, hippocampus, and
Decrease Humans AD
caudate putamen
Dorsal hippocampus (DH), basolateral amygdala
Decrease | Mice(model) 12-month-old AD
complex (BELA)
Cerebellum, dentate nucleus Decrease | Mice(model) Cerebellar ataxia
Striatum Decrease | Mice(model) | Huntington's disease
Humans,
Prefrontal and midcingulate cortex Decrease Parkinson's disease

rat (model)




The expression trend of CB2Rs in various neurological diseases.

Neurological
Brain Regions Tendency | Species
Disorders
Hippocampus and entorhinal
and Increase | Humans and mice (model) AD
parahippocampal cortices
Granular layer, Purkinje cells Increase Humans Spinocerebellar ataxiz
Striatal microglia Increase | Humans and mice (model) Huntington's disease
Substantia nigra microglial Humans, rat (model) and
Increase Parkinson's disease
cells, striatal mice (model)
Amyotrophic lateral
Spinal cord microglia Increase Mice (model)
sclerosis




THC e placas senis

Int J Mol Sci. 2023 Apr; 24(7): 6298. PMCID: PMC10095455
Published online 2023 Apr 2. doi: 10.3390/ijms24076598 PMID: 37047608

AS-THC Protects against Amyloid Beta Toxicity Modulating ER Stress In Vitro: A
Transcriptomic Analysis

Agnese Gugliandolo, Methodology, Investigation, Writing — original draft,’ Santino Blando, Investigation,

Stefano Salamone, Resources, 22 Diego Caprioglio, Resources,2? Federica Pollastro, Resources,?? Emanuela Mazzon,

Conceptualization, Writing — review & editing, Supervision, " and Luigi Chiricosta, Software, Formal analysis, Data
curation’
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EFEITOS DO THC E DO CBD NA PATOGENESE E

TERAPEUTICA DA DOENCA DE ALZHEIMER

Reduction of neural excitability 7

Enhancement of K™ channels
Neuron

Inhibition of Ca?* channels

CB R Inhibition of glutamate release B Neuroprotectnon
: 1

Inhibition of iImmune responses

Reduction of cellular apoptosis—
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Evaluating Cannabis sativa L.’s

neuroprotection potential: From bench to
bedside

John Staton Laws III, Scott D. Smid 2 =
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Table 1. Representative table presenting C. sativa's compounds and their
neuroprotective mechanisms of action.

Plant Part Compound Mechanism of Action Experimental Ref.
Protocol
Seed w—3 Preventing APag and Af.as ThT ElSha
fibrillogenesis tshat
etal.,
2019
Seed v-tocopherol  Ameliorare the toxicity of Ap in vitro model using  Pahru
SH-5Y5Y cells dinAr
roZi
etal.,
2022
Seed Lignanamides Anti-oxidant, AChE inhibitory DPPH, ABTS, and Yanet
acrivities ORAC free radical- al.,
scavenging assays, in 2015

vitro and in silico
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Sproutf/Leaves Cannflavin A

Stem Bark

Root

Flower

[-sitosterol

Friedelin

A3_THC

Af-mediated neurotoxicity by
inhibiting AP fibrillisation and

increasing cell viability

Increase cell viability against

corticosterone-induced toxicity

via activation of AKT/PI3K

pathway

Anti-oxidant by upregulating
enzymartic activiry Anti-
neurcinflammarory by
abolishing nuclear factor- xB
inhibiting c-Jun N-terminal

kinase

Reduce tau
hyperphosphorylation,

apoptosis, and oxidative stress

in vitro model using
PC12 cells

in vitro model using
SH-5Y5Y cells

scopolamine-
induced oxidative
stress swiss albino

mice model

in vitro model using
SH-5Y5Y and
N2A[ABPPswe cells

Egger
setal.

, 2019

Jame

eletal

2021
Marv

aetal.

2022

Carro

lleral.
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Flower

Flower

Flower

Flower

Flower

CBD

AB_THC

CBC

Myrcene

E,_

Anti-neurcinflammartory by
reducing reactive gliosis and

Af-induced inflammation

Inhibit oxytosis and prevents
intracellular Ap-induced

toxicity

Reduce cellular nitrite
production from AP and
increase cell viability associated

with AP neurotoxicicy

Increase cell viability from A, _

szx-induced neurotoxicity

Increase cell viability from AB,_

caryophyllene 4-induced neurotoxicity

pharmacological

rodent models of AD

In vitro model using
HT22 and MCG5

cells

In vitro model using
C6 and SH-S5Y5Y

cells

In virro model using
differentiated N5C-
34 cells

In vitro model using
differentiated NSC-
34 cells

Wart
and

Karl,
2017

Schu
berte
tal.,
2019

Teres
aetal.
L2013




*

EAD
JPLUS |

Educacao em Sw(e

Flower

Flower

Flower

Flower

Flower

Limonene

Terpinolene

Humulene

a-pinene

Linalool

Protect against Af s3;-induced
toxicity by reducing oxidative

stress and neuroinflammation

inhibitory activity against AChE
and BuChE with IC50 values
156.4pg/ml and 147.1pg/ml,

respectively

Anti-oxidant activities by
arrenuating hydrogen peroxide

induced cell death

Anti-oxidant activities by
inhibiting intracellular ROS
production and initiation of the

nuclear Nrf2

Reduced Ap-aggregation and
reversed Af-induced memory

loss

Drosophila AD model Shine

tal.,

2020
Cholinesterase Bone
inhibirion assay sietal

2010

In vitro model using Elma

rat astrocytes nnet
al.,
2009

In vivo model of Khos

scopolamine hnaz

induced impairment areta
in C57BL/6 mice L.,
2019

AD mouse model Sabo
gal-
Guaq

uetae




Terpenes

Class Name 2D Structure
Monoterpene Myrcene /\r\/\\\(
Sesquiterpene f-caryophyllene l

Triterpenoid Friedelin &

e
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https://www.sciencedirect.com/topics/medicine-and-dentistry/terpene
https://www.sciencedirect.com/topics/medicine-and-dentistry/sesquiterpene
https://www.sciencedirect.com/topics/medicine-and-dentistry/sesquiterpene
https://www.sciencedirect.com/topics/medicine-and-dentistry/triterpene
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Convidado Fungdo  Duragao Tema
b C de | ode juda
e ﬂﬁ x| LEANDRO LUCATO Palestrante 20 e

no diagnosfico etiologico?
Xl = COMNGRESSO

Biomarcadroees no liguor: quando serdo

EDNEEEEED EMEILEIED DE GUSTAVO ERUNIERA Palestrante necessirios?

BRASILEIRO DE NEUROPSIQUIATRIA GUSTAVO ALVES ANDRADE
ALZHEIMER GERIATRICA DOS SANTOS Palestrant

ARTUR MARTINS NOVAES Qwando devo solicitar um Exame de
Palestrante
COUTINHO

Biomarcadores plasmaticos ja podem ser
usados de rotina?

Meurcimagem Funcional?

) CAMECA | SA0 PAULD




Assessment of inflammatory
biomarkers in Alzheimer's disease

International Initiative for
Harmonization of Plasma
MNeurcfilament light chain NfL clinical
reporting in neurodegenerative
diseases

A rwrmeners (14 A0 a7

PHILADELPHIA, USA AND ONLINE

AA'[ )24 July 28-August 1, 2024

 Method: This international project involves 58 clinical
laboratories in 16 countries, specializing in the biochemical
diagnosis of neurological disorders. By means of a
guestionnaire, we obtained a description of the COU, pre-
analytical and analytical (biological fluid and method used to
guantify NfL) protocols of all the centers involved.



INBC 2024

10th Edition of International Conference on W R N ‘ @ |

Neurology and (" cp RCCREDITE
Brain Disorders 75 ol @

October 21 -23, 2024 | Baltimore, Maryland, USA

Best Western Plus Hotel & Conference Center
5625 O'Donnell Street Baltimore, MD 21224
Bahimore, Maryland, USA

Phone : +1(702) 988 2320
Whatsapp: +1 (540) 709-1879
Email : neurology@magnusconference.com

Para: Vocé Ter, 16/04/2024 10:44

Dear Gustavo Alves,

Thank you for submitting your abstract entitled "Biomarkers in
Alzheimer’s disease — New Perspectives” to INBC-2024. The
scientific team and a group of expert reviewers have assessed your
submission.

We are delighted to inform you that, the submitted abstract is
accepted for the conference under Oral Presentation category.
Kindly let us know if you are interested to join In Person in
Baltimore or Virtually.
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POS-GRADUACAO EM
CANNABIS MEDICINAL

O maior programa de especializacao
lato sensu de Medicina Endocanabinoide

100% online
Reconhecido pelo MEC
Professores renomados

)
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