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Abstract

Cannabinoids is a substance which has an effect on cannabinoid receptors. There were
three types of cannabinoids. Endocannabinoid is an endogenous cannabinoid in human
body. Phytocannabinoid is an extraction from Cannabis. Synthetic cannabinoid is a synthetic
product which are derived from phytocannabinoid. Cannabinoids bind to both cannabinoid
receptor 1 (CB1) and cannabinoid receptor 2 (CB2) in a different binding affinity. The main
effect of cannabinoid on CBH1 is an inhibition of releasing neurotransmitters such as glutamate
from pre-synaptic neuron. The biological effect of CB1 agonist has a potential therapeutic
outcome in several pathological conditions, including chronic pain disorder and multiple
sclerosis. Until present, A9-trans-tetrahydrocannabinol (A9-THC) and cannabidiol (CBD)

are the most common phytocannabinoid that had been researching in clinical study.
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wawndnasdamansoduldmsisuuauininasdafian 1 uss 2 SsmIsuiuFsuTwLanaITue
m’]mauﬁmiaﬁﬁuﬁ?us] wamaaLmumﬁuaU@T@iamsm:éjuﬁﬁﬁmmumﬁuaU@Tﬁﬁ@ﬁ' 1 fvsnm
vagimasUszanianlounld (Pre-synaptic neuron) azdsnalwiudsmidsadsesssaatsyam
flaznaseanaan Pre-synaptic neuron e awsﬁaﬂs:mmgmmn ﬁﬂﬁuﬂumﬁuaﬂﬁﬁm%
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YN (introduction)
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1) Endogenous Cannabinoid #38
Endocannabinoid da ansuaumdnasdlusrane
\Humsfisemesansosireiuldios amnansasdu
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Fatty Acid: PFA) LLa:Lﬂum&ﬁufmaaﬂm
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2) Phytocannabinoids tJuuanuwnasa
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3) Synthetic Cannabinoid tilw
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cannabinoid)* °
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figesvhhafe N-arachidonyl ethanolamine
(AEA, Anandamide) waz 2-arachidonoyl
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wanwdnage Tassasronoiadl #RAV Ujaanus fqndee
uawwdnasa | (affinity) o Aadszan
Suwawwiuase | (psychotic
HAZATULIA activity)
A9 9
Anandamide Endocannabinoid CB1>>CB2 no
(AEA) agonist
TRPV1 agonist
2-arachidonylglycerol g .. | Endocannabinoid | CB1=CB2 agonist no
(2-AQG) == H
cannabidiols (CBD) Phytocannabinoid | No activity to no
CB1 or CB2
A9-trans-tetrahy- Phytocannabinoid CB1=CB2 yes
drocannabinols (A9- agonist
THCs)
Nabilone Synthetic CB1=CB2 yes
cannabinoid agonist
Dronabinol Synthetic CB1=CB2 yes
cannabinoid agonist

NUIVBIAITIN NLONRITENNDIRULLAY 2
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of Cannabinoid)*
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Postsynaptic
terminal

Adenosine Monophosphate (AMP) 1w Cyclic
Adenosine Monophosphate (CAMP) War&INg
IWAanIdudansrineuues Protein Kinase A
(PKA) fAifuadamsraues Mitogen Activated
Protein Kinases (MAPKs) ‘ﬁ'ﬁ%ﬁ'}‘ﬁ'mqu
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danguvadlounld (Synaptic Plasticity) vedvmas
Uszan é’auamlugﬂﬁ 2

J Thai Stroke Soc. Volume 20 (3), 2021

41



42

3"1/7"7 2. mimuqymm'zma\imm’mummn@”uwmmﬂmumﬁuam"lm’wmm’a@7”75"1/4;@umﬁuay@r

THaN 1

Cell survival/death
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receptor)

Tuifagtusmansnduundrsuuauniuesa
Iiiuaasriia dadelud

1211 @suuanwdussaaiian 1 (CB1

receptor) dnNAluguMINuIeITzULlIzaN

NIFIWNANY FAawdanuasszuulszanaaluda

]
a

1212  @suuauwmdunesanian 2 (CB2

o

receptor) §WinNYNIUTINAL@As U IGUIUYaY

SMEMERENaNed SInudITuTiaiuniisuy
niduniuuazIzuuRea

ludure9n15nTZAN8M LLa:qWﬁS’uaami
m:éjuﬁﬁa%’mmumﬁuaﬁm a9 TuuAUINIna e iwy
Fsunawniuesdfian 1wz suneuwniuassoia

A A o A e gg o A
N 2 YUNNINITINUAINLLANANNAU @GLL&@GI%@]’]?’N‘H 2

J Thai Stroke Soc. Volume 20 (3), 2021



AT 2. THA MAUITINY URAUINYEIAISUNABUITUBLATHRAT 1 Uas 2

N1SNILINYAIVDIAITU

6 ]
qw%mamsmzd’juﬁmsu

wawwIdwaae wawwIdwaae
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Cerebellum AIUANNITNTIAN
Basal ganglia muqumsmé‘lauvlm
Hypothalamus AUANYRNITINY
AILANAINNBLINEINT

Spinal cord

%3

muqumidmmmwmm’mﬂ’m

v o

Cerebral cortex muqumsmﬁw
fSuuaumdnesdaian 2
FLUVYTEEIMEIUNA Cerebella granule cell mRNA muqumimosﬁ
Retina muqumméfugﬂm
seuvdsranaIndany Lymphoid tissue ALANMIYINNUBBITTUUNTANTY

7%a Cell-mediated immunity W&

innate immunity

NVVDIATTN MNLBNRITINIBIRNBLETY 7
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1.3 NITUIBAITEIN2ILARKID R A
%3198 (endocannabinoid)
wanurdussdlusanmoiuauiusues
nyaludulddudisfias1ws1n (Long-chain
polyunsaturated fatty acid : PUFA) 31%7n
AA)
a & A ] ~ A o A
wanurdussanwulitenie dxesviananie

niaezindlafin (Arachidonic Acid

Anandamide (AEA) wag 2-arachidonylglycerol
(2-AG)

AEA Huuauurivasania LLinﬁgn
Funy srscadulunisnda AEA @a nawwases
Waald'lalla (Glycerophosphilipid) zfa
N-acyl-phosphatidylethanolamide (NAPE) lagianéie
raw miiwaalwlaila (NAPE-specific phospholipase
phospholipase D : NAPE-PLD) lumsiiludaiss
naruawURouulag

2-AG Jaduawiuterndluue osmaas
sasnaimaseanaslnlalla Hantmandrinende
dSuuawndussdieiiod 1 was 2 lunszuaumInaa
2-AG auhafivsnaasUszamnienaslaund§
lasadufnsonlalesladsvesunusuneslnlala
FoSrawlasd Phospholipase C (PLC) uaz Diacylglycerol
lipase (DGL) Twmadasuudaswausunasinla
Ta 1T 1, 2-diacylglycerol (DAG) uaziilu 2-AG
O’

ATTUIBlNIRISLA R Dua UG lwIINe
W AEA uaz 2-AG ﬁ]:gnwﬁmsﬁulm’nmﬂ 9
srafafvsmuesmandsrannasloundd
(Post-synaptic neuron) uazpnianlasuaanunds
USnmtesineszninglouwdd (Synaptic Cleft)
NITLIBMIFINUAZNNTVIAVIRNT Anandamide uae
2-arachidonylglycerol ﬁaLLa@alugﬂﬁ 3
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3‘1/77 3. ATTUIUNITATIUASAITYTAYBIRITHAUBIT UALGYaY endocannabinoid

Anandamide
A4 A
Phosphatase)

phospho-AEA J

| NAPE-PLD
X
mm;\ Anandamide
narpe  Diosynthesis

-

|
Glycerophospholipid
+

phosphatidylethanolamine

NUIVBINN NNLENRITRNNELAY 2

1.4 NITUIBNITTNAILVDILABKT RO LA
Tus9ne

FIRITUNTLUIBNIIVINDDNVDY 2-AG
azandunszuanlalasladasinunisiawlodlalu
\adanaiwasealaila (Monoacylglycerol Lipase :
MGL) fivsinmvasaasUszamnonlowuldiin
awlminanlumvans 2-AG lddaswuna
az7dlafin (Arachidonic Acid) uazniwwasas
(Glycerol)® u6ig1%IUNITUIBNIIVIADANVAI AEA
andunzuinlalesladarumaewlodlalasias
(Fatty Acid Amide Hydrolase : FAAH) fivsiam
Yaaraalszannad ounddduionlodnanlu
mIae 2-AG ldasuwduiansiluanlue
(Ethanolamine) uazniaazintladin®

waNaINd IWNTEUINANTLAUNE LD
LA nesR209I1INIBINNTAITNITLHRIN
louudd lagianiz AEA vngisaayszan azandy
MIAUNEUUEI AEA Hunmadinuaunines s
(Endocannabinoid Membrane Transporter : EMT)?
ATZUIWANTHAN B ILARWUID U B LUT19NNE
ﬁdLLa@alugﬂﬁ 3

Glycerol
+

arachidoic acid

2-AG
inactivation

Anandamide
inactivation

Ethanolamine
arachi]onic acid

2-AG 4
sn-1-Ac¥#-2-arachidonoyl
glycerol

2-AG A
biosynthesis

Glycerophospholipid

2-AG : 2-arachidonylglycerol, AEA : anandamide,
CB1: cannabinoid 1 receptor, DAGL: diacylglycerol
lipase,

EMT : endocannabinoid membrane transporter,
FAAH : fatty acid amide hydrolase,

MAGL : monoacylglyceride lipase, NArPE :
N-arachidonyl hosphatidylethanolamine, NAT :

N-acyltransferase

2. g1sanauawwIinagAAN19INRLA YD
(Phytocannabinoid)

Phytocannabinoid @8 ®&13&na
wandnesdfunanisiym Aoiymdadu
ﬁﬂum:qa Cannabis agjﬁl‘maé Cannabaceae
1 3 sowusiwyldos léud Cannabis indica,
Cannabis sativa, tiaz Cannabis ruderalis §1381@37N
wrnymdnaioTie 1u Cannabigerols (CBGs),
Cannabichromenes (CBCs), Cannabidiols (CBDs),
A9-trans-tetrahydrocannabinols (A9-THCs),
A8-trans-tetrahydrocannabinols (A8-THCs),
Cannabicyclols (CBLs), Cannabielsoins
(CBEs), Cannabinols (CBNs), Cannabinodiols
(CBNDs), Cannabitriols (CBTs) 1dudw s19&81a
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o | Q 1 d. 1 1 Q-
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Cannabis Indica WUNNIWNWNWAULDLETE

= Q = v a v =
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A9-THCs #asnin CBD Lwié’m%’uamﬁuﬁf
Cannabis sativa NdANBULAGAUgINI anuoely
Sunan wunnlwlssnanauazsiwan WUFAEI%
989 A9-THCsluiFunawaunn LLazﬁm%uamﬁuﬁf
Cannabis ruderalis wuludszimaimds (duwug
ndadurmaldniige dassdny A9-THCs uaz
CBD lugagimwiring nu®

o

a =) Aa =< a =
FIIRNAINNTNYTINIUNIIANBINUNIN AD

o

~ A

CBD uaz A9-THCs G9iamauiiani1aungsingn

q
A ]

Ainanenafiu UszmsdAyfanadaszuuIalszan
(Psychoactive Effect) CBD daifuuauminoss
funanfoiyailidnadeszuoiadszam ud
A9-THCs fnadarzuviadszan 981n19nsaa
dszamniiny leun anxiety, euphoria, irritability,
impaired short term memory, hallucination,
panic, paranoia tuan' wana il AnuuAndng
321179 THC uaz CBD fa anurauduaadisy
wauw1dnasa (Cannabinoid Receptor Binding
Affinity) @9 A9-THCs Raazauiuaadaiu
wanwwdnesdaiiadi 1 snniaied 2 Tagit CBD
wnuldduiudadiSunauuduasaias lunas
naunw CBD ﬁt]“fé Non-competitive negative
allosteric modulator dadsuuawmdunasasia
7 1 %adawalﬁﬁnn§ﬁmmsﬁwmmaa A9-THCs
¢ 8nns CBD ﬁaﬁnw’ﬁfdaﬁﬁu%ﬁ@ﬁuq L7 b
5-HT1A, TRPV1 (Transient receptor potential
vanilloid), TRPA1 (Transient receptor potential
ankyrin), TPRMS8 (Transient receptor potential

cation channel subfamily M member) waz GlyR
(Glycine receptor) G9s4ualiia Entourage Effect
WIONNAWSTINVBIANIRAANATAY T 61

3. LNd5INY12Ya9 A9-trans—tetrahydrocan-
nabinols (A9-THCs)

A9-THCs
wandnessTaan 1 uar 2 uwwaslzannan

Ja1NuTUIURDAISU

lounld lesdiaranureududadisu (Binding
Affinity w38 Ki) wanwwnendoiian 1 uaz 2
WAL 41 and 36 nM @1uaau" NMINTTGUVI
A9-THCs dadsuunuminosdofiaf 1 sanals
fuismsUaatsesmsaetssamannimaddszan
Aowlnunldvosmaslszanissiafilaalsdes
g3RaUszamn Glutamate (Glutamateric Neuron)
wazimaddszanisriailanddasasdoUszan
GABA (GABAnergic neuron) ERDIREREATA
I¥aan151as Glutamate uaz GABA 1@ n3iin
Tldn9aafin 1w nsaanznduianainTa
(Spasticity) El,urgﬂaﬂsﬂﬂaanﬂizmmﬁlam@a
(Multiple Sclerosis) a%mm"l,@?ﬁnﬂmsﬂszéjuﬁ
§25u CB1 virlaan1swas Glutamate MU0
§N0IFIU Sunstantia nigra Foduuiamd
muqumimsﬁ’mwaaﬂﬁflm‘f’:a TwLAsIA WAL
M1 A9-THCs WlFananisthadszamniils
355u 9 l'ledna 49 A9-THCs vzlUaaminasas
Glutamate 71 Dorsal Column fiuSocluunas
wonandl wadnaLdsafisnansaiiatuldannsle
FU A9-THCs fananszduszuuialszann Faifia
91nM37 A9-THCs "Lﬂns:@juﬁﬁmmumﬁuamf
Thaf 1 7 GABAnergic interneuron fiusiim
guadaI Nucleus Accumbens &9Walwiianns
w989 Dopamine tAiadu A9-THCs 5avilsiny
mmsm?;uqm (Euphoria) Wa8za1n1IN193aLAN
(Psychosis) 'l

A9-THCs ﬁqmauﬁamauazmﬂﬂmﬁu
(Lipophilic) A" B#&99N7A A9-THCs Wnginane
arsanTanszangluseauiatorzang la® dn
mMsnszaneenly §919m8 (Volume of Distribution
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w38 Vd) 289 A9-THCs fiayinniu 10 Aasaailaniu
fanureviuivlusdudayiinluinine anusey
qulds@n (Protein Binding) danviniusesaz 95"
AT1928NnBua (Bioavailability) WAZIZHZAT
320U81§9§@ (Time to maximum concentration
wia Tmax) 289 A9-THCs duivAFlunsuinns
289 A9-THCs 171 MItHgU (Smoking) aziien
T1azEnTua (Bioavailability) tvniudasas 27 uaz

i:mnmﬁizﬁumgaq@ WU 9 mﬁmwﬁamiﬁu

MIRANRAaALRaAEIAEYN IR TEdU A9-THCs 1w
=} d?, = 1 d‘ = Q Qo
\aaluguaziiininilafisuiunisiudszniu
A9-THCs @4n135uU3enuaziand115:8nouna
laiasn aglutasianas 4-12 uazszpzafiszau
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f1WSUNITUINIT A9-THCs launisnaauindule
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