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Kanabinoidy

* Prirodni fytokanabinoidy (A9-THC,
CBD)
* Synteticke analoga (CB1, 2 + ostatni

receptory - agonisté a antagoniste)
* Endokanabinoidy (2-AG, AEA)

* Afinita a vnitini aktivita na receptorech




Cannabinoid CB1 CB2

ALTHC agonist agonist SR144528 - antagonist
CBD agonist . SR141716 antagonist

AEA agonist : AM1241 : agonist
2AG agonist agonst CB13 : agonist
AM251 antagonist : HU-210 agonist agonist
ACEA agonist : ACPA agonist

ACPA agonist GWA05833 : aqonist
JWH-133 : agonist LV50 : agonist
JWH-015 : agonist 0-1663 agonist agonist
JWH-018 agonist agonist KM-233 : agonist
JWH-122 agonist agonist CPS5,940 agonist agonist
JWH-210 agonist agonist HU-331 - no o little affinity to CB1, CB2

HU-308 : agonist 0-1602 - o or little affinity to CB1, CB2

AM630 - antagonist/inverse agonist VDM-11 - selective inhibitor of endocannabinoid cellular re-uptake,

WIN-55, 212-2 agonist agonist AA-5-HT - selective blocker of endocannabinoid enzymatic hydrolysis




Endokanabinoidni system

sekrece hormonu a neurotransmiteru
reprodukcéni funkce
stresova reakce

bunécna diferenciace, proliferace

modulace imunitni reakce




Kanabinoidni receptory

CB1 (spojen s G-proteinem)
nervova tkan (centralni 1 periferni)
snizuje CAMP (- Ca a K kanaly, PKA, PKC)
zvyseni regulacni aktivity MAP kinazy
modulace uvolnéni neurotransmiteri
ovlivnéni:

bunécné diferenciace

proliferace

bunécna smrt




Kanabinoidni receptory

CB2 (spojen s G-proteinem)
bunky imunitniho systému
sniiuje CAMP (neovliviiuje K kanaly)
2-AG — via CB2 prozanétlivy
AEA — via CB2 protizanétlivy

modulace zanétlivé reakce
uvoliiovani cytokinu




(Potencialni) kanabinoidni
receptory

GPR55 (1indukce migrace fibroblastu a
endotelidlnich bunék, bunécéné deleni)

GP
GP
TR]

R119 (sekrece inzulinu a energ. bilance)
R18 (migrace a proliferace mikroglie)

P (modulace bolest1)

PPARSs

Modulace — op1oidni, ACH, 5-HT, glycinove

receptory ‘




Kanabinoidy v 1éCbé
onkologickeho pacienta

Bolest
Nauzea a zvraceni
Anorexie

Antitumorozni efekt




Bolest

* Modulace na vSech urovnich
* (supraspinalni, spinalni, periferni)

* Inhibice uvolnéni presynaptickych neurotransmiteru
* Modulace postsynaptické excitability neuront
* Aktivace descendentniho inhibi¢niho systému

*  Ovlivnéni zanétlivé reakce
Starowicz K, Finn DP. Cannabinoids and Pain: Sites and Mechanism of Action. Adv
Pharmacol 2017,80:437-4735.

* Synergisticky efekt s mi opioidnimi agonisty
Maguire DR, France CP. Antinociceptive effects of mixtures of mu opioid receptor c’
and cannabinoid receptor agonists in rats: Impact of drug and fixed-dose ratio. Eur

Pharmacol 2018 Jan 15;819:217-224.




Bolest

* Dobry efekt: Allodynie, neuropaticka bolest, medication-
rebound headache, chronicka nenadorova bolest

* Mirny efekt: nadorova bolest

* Zadny efekt: akutni bolest

Pergolizzi JV Jr, Lequang JA, Taylor R Jr, Raffa RB, Colucci D. The role of cannabinoids
in pain control: the good, the bad, and the ugly. Minerva Anestesiol 2018 Jan 16. dot:
10.23736/SO375-9393.18.12287-5.

* Kanadska, Némecka, Izraelska spolecnost pro 1€¢bu
bolesti — kanabinoidy jako 1€k treti linie pro chronickm‘
bolest




Nauzea a zvraceni

* V soucCasn¢ dob€ neni jednoznacné dokazano, ze
kanabinoidy maji vliv na sniZeni chemoterapii
vyvolanou nauzeu a zvraceni

Morales M, Corsi O, Pena J. Are cannabinoids effective for the management of
chemotherapy induced nauzea and vomiting? Medwave 2017 Dec 28;17(9):e7119.




Bolest, nauzea a zvraceni

* Kanabinoidy jsou efektivni v 1éCbé bolesti u dospélych
a mohou mit efekt k 1¢¢bé chemoterapii indukované
nauzei a zvraceni

Abrams DI. The therapeutic effects of Cannabis and cannabinoids: An update from the
National Academies of Sciences, Engineering and Medicine report. Eur J Interm Med

2018 Mar;49:7-11.




Antitumorozni efekt

e Stimulace bunécéné smrti

* Inhibice angiogeneze, invazivity a metastazovani
cestou inhibice VEGF, PIGF, Ang-2
inhibice MMP2 a 9

* Modulace protinadorové imunitni reakce
kanabinoidy spiSe snizuji protinadorovou  imunitni
reakci (snizeni Thl, zvySeni Th2)
potlaceni chronického zanétu?
®




Stimulace bunécné smrti

+ Anti-GF Abs + RTK inhibitors
(Anti-MDK) (ALK inhibitors)
[Anti-VEGFT?) [EGFR inhibitors?)

v
Cannabinoids o cing of H""M‘u. / a}(ﬁsm\, m‘.;ﬁﬁﬁf.;'m

\ resistance factors drugs (TMZ)

ER streu **
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+ Inhibitors of the
AKTImTORCY axis

Autophagy

Apoptosis

Velasco G, Hernandez-Tiedra S, Davila D, Lorente M. The use of cannabinoids as anticancer
agents. Prog in Neuropsycho-pharmacol Biol Psychiatry 2016,64:259-266.




Stimulace bunécné smrti

Autofagie

KliC¢ovy mechanismus antitumorozniho pusobeni kanabinoidu
(protein Beclin-1)

Autofagie pfedchazi a stimuluje apoptdzu

Akumulace ceramidu (sfingolipid)

l

ER stress (=stresova odpovéd endoplazmatického retikula)

Apoptoza
Vn¢jsi cesta (TNFR)
Vnitini cesta (Bcl-2) ‘




Typy nadoru

Glioblastoma multiforme (kombinace s
tenozolomidem)

Karcinom (kolorektum, plic, prsu, pankreatu, prostaty,
ledviny, Stitné zlazy, jater, Zaludku, endometria)
Melanom a nadory ktuze

Leukémie, lymfomy a mnohocetny myelom




Zaver

Kannabinoidy maji slibny potencial v 1eCbé
onkologickych pacientu
Bolest, nauzea, zvraceni, anorexie

Antitumorozni efekt
Exprese kanabinoidnich receptoru

Typ kanabinoidu
Kombinace s jinou protinadorovou 1¢¢bou
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