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Cannabinoids from Cannabis and Programmed Cell Death of Cancer Cell
Suphasit Aroonrungsawasdi*, Thanatporn Kongchai**
Abstract

Cancer is currently the number one cause of death in humans. It can be found in
everyone, all sexes and ages, and in every organ of the body. The main goal of cancer
treatment is to eliminate cancer cells from the body as possible by surgery, radiotherapy
and chemotherapy.

This academic article presents information from various research reports about the
endocannabinoid system in the body and phytocannabinoid compounds from cannabis
which promote the immune system to effectively detect and force cancer cell to die by
program cell death (Apoptosis). This is the control of the proliferation of cancer cells at an
early stage and may be a method for prevention and treatment of cancer in combination
with current therapy to be more effective to lead to a reduction in the number of patients

and deaths from cancer in the future.
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(GPCR) #idnwmuuds 1éun Cannabinoid receptor type 1 (CB1) %qwuagﬂl’ﬂﬂiuizwﬂizam
d1unas (Central nervous system, CNS) lkag Cannabinoid receptor type 2 (CB2) finunszane
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family) 521319 TUSAUADANTAIBLUUBENONWINTA (Pro-apoptotic protein) 11U Utata (Bcl-2
antagonist killer 1, Bak) Utotond (Bcl-2 associated X protein, Bax) hazUiaf (Bcl-2 antagonist
of cell death, Bad) AulUsAudUNISAELUUDENONWINTA (Anti-apoptotic protein) U J&oa-
2 (B cell lymphoma-2, Bcl-2) waz UFuea-tongiaa (Bcl-2 related gene, extra-large, Bcl-x\)
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Benedounty wwdwaliinsfiusyiuredlusiunensmeuuusznenindadduiilulnneusse
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w%fauﬁﬂmw’?fwzlﬂﬂsw’jmaulsuﬁmamaéfﬁu 9 aoly Wy waaa-3 (Caspase-3) Tiivinane
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gﬂﬁ' 1 msmeedradusyuurseaynenlnda (Apoptosis) ¥04waa (FALUasan Favaloro, et al, 2012)
Apaf-1 = Apoptotic protease activating factor
Bid = BH3 interacting-domain death agonist protein
tBid = Truncated Bid

waduzSsilusiudiuiianswanu dusedaunsadiduldegiesunizudiazds
fygnadifinseiulusiunensmeuuueywenlnda 1wy Sietend (Bax) nszduieuluiiuaaaly
vhaow mllonhwaduzifadngnszuiunsaeegiaduszuuuasliifanadiafssudedsla 4
INNITANINUTY aﬁumlmﬁﬂsvéfmsuaéwL%qé’ﬂﬁlmﬂﬁéﬁlﬁiam3%’ﬂwﬂﬁvﬁwdﬂivmumima
LL‘U‘UE]”W@WIV]GZJ?ILWMJULL@“EJ'UENﬂ’]‘iLLUWI’JLW@Jﬁ]’m’m"UENLGZIamJ”L’NGnEJ (Patsos, et al, 2010) el
mnduwadug Lsamléﬂmm EJ“"I/I 3-4 fignanuunsnszangudanuin Uszavsuaanas tilesan
waduzSdluszesii 3-6 wandl fnsuanseonvesiiiu CB1 uulwadanasegadman uasdany
8011 {UaenziSednldlngjszesi 4 dsvfuvedlusiunonisae diotend (Bax) anassodawals
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Tlauauuduess Wuamsuauundusesiintunusssuvanulglufivvarssia (Plant-
derived-Cannabinoids) usifin1s@nwinunludyw Tusewelnediey 2 vlinges Ao Ay Au
oy daduitviogluana (Genus) uazvilian3ealdd (Species) iipau srsfuilvindos
(Subspecies) nanfie fyws 3o U (Hemp) Foivendans Cannabis sativa L. supsp. sativa
afugesen dnvagluitenseernineduan 7-11 uan JUSuiaans Mevd (THO) viveinasi 9-
wasilalasuauuiduea iiAuievay 1.0 AuUIuiuais 307 (CBD) w39 wauurdlaesa
(Cannabidiol, CBD) u1nna15eeay 2.0 @1ufgw1 (Cannabis #38 Marijuana) FoAnermrans
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$1an8a¥19Tu (AFA wag 2-AG) HrusiSuriadiendu (Tumer, et al, 2017) dawalisnanieiinig
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al, 2006) uz159811&1Ina) (Greenhough, et al, 2007) uagiwaduziSsiusau (Leelawat, et al,
2010) LG?JI’]ajﬂiSU’mﬂﬁG]’lEJE)EJI’NL‘ﬁU’i%‘UUZﬂﬂ%u vzl CBD fudinsiasayvenvaduiiaduy
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LLUU@%W@WIV}%&LWN%U (Ligresti, et al, 2006; Shrivastava, et al, 2011) uaﬂﬁ]’mﬁé’qwuﬁﬂ'j'}
CBD winn1suanisenvaslusiiudonisnie Jioend (Bax) wazaanisuanteanvaslusiusunis
My T8uea-2 Bcl-2) wazifiunsiauveaeuluivaaiva fedsmalioaduziadoylnsaungn
(Fonseca, et al, 2018) waziwaduzi5INIzANIz01M13 ¥in SGC-7901 11dnIzuIUNITAY
LuvesenI Aty (Zhang, et al, 2019)
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nalnniseangridudinmsialyuaznisutsiivassaduzisees THC uay CBD tu 84l
N3N 1ea91n THC way CBD é’aaanqwéﬁﬁﬁwuﬂ’;L%aé%ﬁmﬁu 5 BN LU G protein-
coupled receptor 55 (GPR55), Transient receptor potential of the vanilloid type-1 (TRPV1) ag
Peroxisome proliferation-activated receptor (PPAR) uagnsnuiniinalnnisesngnsdu q 3n wu
ann1sadrnduidenlnivesaaduziia (Angogenesis) LiiunszUIUNITAUFILDIVDLTAE
(Autophagy) LLazLﬁuqumws%ﬁmaqLszjaa‘ (Cell cycle arrest) srudedudanisudeiiia
$1urumad (Proliferation) Lus (Braile, et al, 2021) Fanandluguil 3
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wALL1T198508 (Cannabigerol, CBG) wAWN1T113U (Cannabivarin, CBDV) nsauauudlaledn
(Cannabidiolic acid, CBDA) uAuu1GlATiU (Cannabichromene, CBC) nsatan s AUUITIUEN
(Tetracannabinolic acid, THCA) Wag nsauAuu1ULaalsan (Cannabigerolic acid, CBGA)
ansUsynoumeiiu (Terpene compounds) 1y Jan-uaslefadu (B-caryophyllene) savn-§2

yau (o-humulene) Tsn-Builu (B-pinene) wazansusznauwmeiiuess (Terpinoid compounds)
u Awlasea (Linaloo) uaztaes1fiona (Geraniol) uifansmdrdagnuluuinmiiosusain
nsAnwIlunymeaes wud Jaduyigly THC waz CBD vieansuauuTuaenduasIey (Synthetic
cannabinoids) 441 ACEA, JWH-133, WIN55,212-2 wag HU-210 eengn3dudanisiasaves
wadupdalfifnanntuniinisldarsnien 1-2 viia Tasnsesngriiasufuuuuiiendt euya
ED 90IYIN Wng (Entourage effect) (Blasco-Benito, et al, 2018; Tomko, et al, 2020) Ex
maddunshausiufussnieasdns q Mhlugnmsuiudeurieduaiumsesngriaunu
msaiguenvaduziidasasuauundusedluzuuuusing 4 1680 Inendnnisesnguiiasuiiuil
adefundnmsUgseniinulumiuel (Medicine recipe) dudussdaimivesmansnisunmg
unulnefiuszneudiedenayulnsdous 2 viaduluunsuiu fedrsifueniidsgyniu
drutszneu 1wy shivenaulasmi wasiduatulasan feongrstaelsimdudn wigewns uas
Snwnnweinan (Uvsedv) (vdud NTUTFUNT UazAy, 2544) wenNHeussuenaildle
drunilwesdn vdesin Tngfivhuviiduenld iy 1winane n1sys faau viedRsnuegde
uilagild$usnasUseneuseayulnsndniioangnidnwlsalaenss uazasulnssosdaus
frfuen Bniunsiifueniliduvesayulnsiieangnian vienoufivvesauulnsdu q Sndae
(36 ¥lisTUY, 2552) Gendneiu CBD flanniseenguisedauszainues THC Ifiduiu gslsh
pa Fesiiafesnsinuideifintudninnluaunag
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Endocannabinoids Plant-derived Cannabinoids Synthetic Cannabinoids

AEA A% -THC ACEA
2-AG CBD JWH - 133
PEA
MAGL FAAH
Arachidonic acid +— —— Arachidonic acid
+ glycerol + ethanolamine

@
e’ j‘@ @ @
e || l I l .’....'g' _CB‘UC l . .":'.‘

Tl

2
OO lll" ‘00.0/001 L

an Msassduden

1 TUsFU Bax, Bad an N1SWUIFLANTIUIL

Anci :
(Angiogenesis) am TUSAY Belo (Proliferation)

- _ ) nsziu ouley upaa ~
Wi NMINgRIRTTInTURIAiAd W NTEUIUNNS

""""""""" ASAUAILBIVDATER (Autophagy)

(Cell cycle arrest)

DTWON LN

JUN 3 nalnnisesngndvesansusenauuAuinduesd

AEA = N-arachidonoylethanolamine %38 a1ualug (anandamide)
2-AG = 2-arachidonoylglycerol

PEA = N-palmitoylethanolamine

MAGL = Monoacylglycerol lipase (toulwiigouaany 2-AG)

FAAH = Fatty acid amide hydrolase (teulwsigagaais AEA)

A°-THC = Delta 9-tetrahydrocannabinol

CBD = Cannabidiol
CB1 = Cannabinoid receptor type 1
CB2 = Cannabinoid receptor type 2

GPR55 = G protein-coupled receptor 55
TRPV1 = Transient receptor potential of the vanilloid type-1
TRPV2 = Transient receptor potential of the vanilloid type-2
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