INTRODUCCION A LA FISIOLOGIA Y FARMACOLOGIA
DEL SISTEMA ENDOCANNABINOIDE

FORO FARMACEUTICO DE LAS AMERICAS WEBINAR
24 DE JUNIO

Prof.Agda. Cecilia Maldonado
Biofarmaciay Terapéutica

CIENFAR 018
Facultad de Quimica UNIVERSIDAD
URUGUAY DE LA REPUBLICA

URUGUAY




SISTEMA ENDOCANNABINOIDE

MECANISMO DE ACCION EN
DIFERENTES PATOLOGIAS




El reino animal posee un
sistema endocannabinoide
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Cannabinoid signaling in health and disease
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Distribuciomde lgs receptores CB2

Distribucion de los receptores CB1

(Terry, 2010)
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SEC tiene caracteristicas muy particulares .....

Endocannabinoids (eCB) and related molecules Other
“Classical” ligands  Peptide ligands “ECS-related” modulators
Ligands . N-arachidonoyl
Anandamide P . Palmitoylethanolamine amino acids,
2-Arachidonoylglycerol SPCae Oleoylethanolamide Pregnenolon,
Lipoxin A4

Nuclear “Non-cannabinoid” targets
Receptors PPARa, PPARY 5-HT,,, GIyR, Ay, aoR,
PPARd 5-HT;, uR, dR, A,
Enzymes
Transporters . : 0 [ eCB membrane transporter(s)? ﬁ
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FITOCANNABINOIDES

*CBD

Regulador alostérico CBI

Reduce la recaptacion e hidrolisis
de anandamida

Agonismo 5-HT A
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* Agonista parcial CBI y
CB2

* Antagonista 5-HT3

* Inhibicion de la
recaptacion NA y 5-HT
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0TROS CENNABINOIDES

CanvasmvoL (CBN)

TeTRAHVDROCANNABIVARIY (THCV)
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+ Anti-hypertensive
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vs. breast cancer after CED

+ Next most effective phytocannabinoid

+ Inhibits keratinocyte proliferation

B (anti-psoriasis?)
+ Powerful activity against ME.SA
+ GABA uptake inhibitor (more potent ~ *Analgesic? )
than THC or CBD) + Inhibits anandamde reuptake.

» Modest antifungal activity

+ Antidepressant prostate cancer?)

TRPME antagomist (application in
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LvarooL (also found in lavender) LnoxeSE (also found in lemon)
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» Antidepressant and immune stimula-
tor in humans —CBD

» Anti-anxiety, antidepressant in mice
via serotonin receptor. CED
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+ Anti-inflammatory via PGE-1 —CBD|

* Gastric cytoprotective —THC

* Selective CB2 full agonist (anti-in-|
flammatory, analgesic) —THC

» Treatment of pruritus? —THC

* Treatment of addiction? —CBD

MyrcexE (also found in hops)
+ Blocks inflammation via prosta-
glandin E2 —CBD

+ Analgesic in mice, antagonized by
naloxene —CBD, THC

+ Sedating; muscle relaxant; poten-
tiated sleep time —THC

» Blocks hepatic carcinogenesis by
aflatoxin —CBD, CBG

CBD

e Antibacterial
eInhibits cancer cell
growth
eNeuro-protective
e*Promotes bone
growth
eReduces seizures
and convulsions
eReduces blood sugar
levels
eReduces function in
the immune system
eReduces
inflammation
eReduces risk of
artery blockage
eReduces small
intestine
contractions
®Reduces vomiting
and nausea
®Relieves pain
eRelieves anxiety
oSlows bacterial
growth
eSuppresses muscle
spasms
eTranquilizing
®Treats psoriasis
®\/asorelaxant

CBDA

®Reduces
inflammation

eInhibits cancer cell
growth

THCV

eReduces seizures
and convulsions

ePromotes bone
growth

CBGA

eReduces
inflammation

oRelieves Pain

oSlows bacterial
growth

AS-THCA

eAids sleep

eInhibits cancer cell
growth

eSuppresses muscle
spasms

CBCA

eReduces
inflammation

e Treats fungal
infection

A9-THC

*Reduces vomiting
and nausea

*Relieves pain

eStimulates appetite

eSuppresses muscle
spasms

CBC

eInhibits cancer cell
growth

*Promotes bone
growth

®Reduces
inflammation

eRelieves Pain

CBG

®Aids sleep

eInhibits cancer cell
growth

ePromotes bone
growth

oSlows bacterial
growth

A8-THC

« Relieves pain




Pharmaceutical Development Pipeline

FPRODUCTS PRE-CLINICAL PHASE | PHASE 2 PHASE 3 SUBMIT FDA APPROYED
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Paises donde esta

Nombre Principio activo y Usos terapéuticos Aprobado yio
comercial forma farmacéutica Aprobados CiiissclaRiido
- Tratamiento de nauseas y
vomitos asociados a la Estados Unidos,
CESAMET® Capsulas de 1 mg de quimioterapia, en pacientes Canada, Reino Unido,
(1.9.27.28) nabi.lona (un analogo adultos que no han respondido Idanda, Gran B.re(ar'\a.
bt sintetico del THC) satisfactoriamente a los Australia, México,
tratamientos antieméticos Argentina.
convencionales.
- Tratamiento de nauseas y
vomitos asociados a la
quimioterapia, en pacientes
Capsulasde 2,5mg, 5 | adultos y pediatricos que no han )
-~ | mgo 10 mg de . respond?do satisfactoriamente a Estad? o Um_do;.
MARINOL® ) SR Canada, Sudafrica,
dronabinol (THC los tratamientos antiemeéticos :
(1,9, 27, 29) i s Dinamarca.
sintetico) disuelto en convencionales.
act te s sésamo. - Tratamiento de la
anorexia/caquexia en pacientes
adultos con SIDA o cancer
terminal.
- Tratamiento coadyuvante en
pacientes adultos con
espasticidad moderada o grave
debida a Esclerosis Mditiple
EM) que no han respondido de
Spray oromucosal o :orm)aqadecuada a otros APITDACD DS o0 e
sublingual de un medicamentos antiespasticos. e P (entre.
extracto estandarizado | . Tratamiento coadyuvante para e(los’ Espm.a ’ Can..ada.
SATIVEX® | de Cannabis. Cada | ¢ alivio sintomtico del dolor Enches Defos” Reno
(1.9, 27, 30) | Pulverizacién libera una | neuropatico en pacientes A A
dosis fija de 2.7 mg de | adultos con EM. * D'"’T‘am; S?:eqa.
THC y 2.5 mg de CBD. | . Tratamiento coadyuvante en — Belguca
e e Alemarua. Italia,
al == e ST Francia, Israel).

moderado a severo a pesar de
un tratamiento con
medicamentos opiaceos a dosis
maxima. *

* Estoc usos terapéuticos colo estan aprobados en Canada e lerael.
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Cannabinoids are effective in epilepsy

MODEL DISEASE

AFFECTED "Mooz"[ Plasticity Inflammation Cell cycle ]

THERAPEUTIC CONTROL [Synapti_c controIJ [ Cell death
— " control

J

Cannabinoid treatment

 tratamiento de la epﬂepsna |

enﬂwﬂﬂn«u

farmacos

Q?Q éxito resistente
7 responde a farmacos. NO responde.
Retirara el tratamiento Necesita aspciar

sin recaidas, otros tratamientos.



NEURONAL INFLAMMATION

POSTSYNAPTIC

‘ TRPV1

PRO-NOCICEPTIVE

ANTI-NOCICEPTIVE
PRESYNAPTIC

MULTI-TARGET MODULATION
@® THERAPY GRIP POINTS

POSTSYNAPTIC

’
CB1 : S ‘ TRPV
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PRESYNAPTIC

CBD y THC :

N\
5-desoxy-THC

1-desoxy-THC

medicine

day.s burning
feels's lasts

shar w&mg gets ... g
jomts WO I"SGE‘;L% e

y 5 mW eng
sunul:'.‘l(.n ring
dullc 2

High and other adverse effects
from CB1R activation

Pain relief from
GlyR enhancement

sensing
nerves Spinal cord



POTENCIA ANALGESICA

* Escalon 2 Tipos de Dolor

Neuropatico

|0 mg vo — 60 mg codeina

Esclerosos multiple

* Dosis mayores a 20 mg
efectos no deseados Parkinson

Fibromialgia

Tratamiento coadyuvante
Artritis

VIH




Figure 1. Algorithm for the pharmacologic management of neuropathic pain

| Gabapentinoids <«—» TCAs <—> SNRIs|

| Tramadol <—>  Opioid analgesics | Consider adding additional

agents sequentially if
\ there is partial but
inadequate pain relieft

| Cannabinoids |

Y
| Fourth-line agents® | \

SNRI—serotonin-norepinephrine reuptake inhibitor, TCA—tricyclic antidepressant.

*Fourth-line agents include topical lidocaine (second-line for postherpetic neuralgia), methadone, lamotrigine, lacosamide, tapentadol, and botulinum toxin.
*There is limited randomized controlled trial evidence to support add-on combination therapy.

Adapted from Moulin et

Patients with persisting neuropathic pain
(daily or almostdaily pain with typical neuropathic characteristics; 23
months; affects quality of life)
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with coordinated care patient not a candidate
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More and Choi Molecular Neurodegeneration (2015) 10:17

a MOLECULAR
DOI 10.1186/513024-015-0012-0 N NEURODEGENERATION
REVIEW Open Access

Promising cannabinoid-based therapies for
Parkinson’s disease: motor symptoms to
neuroprotection

Sandeep Vasant More and Dong-Kug Choi’
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| Beneficial effects on inflammatory bowel diseases |
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Driving the need to feed: Insight into the collaborative interaction
between ghrelin and endocannabinoid systems in modulating brain
reward systems
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Fig. 3.Therapeutic potential targets of cannabidiol (CBD) in diabetes. CBD may exert beneficial effects against various diabetic
complications by attenuating high glucose (inducing endothelial cell activation and inflammatory response), cardioprotection, increasing
sensitivity to insulin, protection of vascular endothelium, improvement of metabolism, anti-inflammatory and anti-atherosclerotic effects
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