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ruuanlauauuiinasd (endocannabinoid system (ECS))

. . § : a3 .
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1. WanNIUE MBI uuaulauAwuiua U (endocannabinoid system w30 ESC)

s uumaEaine Wiznaumoienlaunwmiinend (endocannabinoids) il i
agﬁviwonwu Uaznauey 2 m:ﬁ’éﬁq; fio anandamide (AEA) Ua: 2-arachidonoylglycerol (2-
AG)  Hhwamihinszumizam w3e neurotransmitters nulusnanio Tl Lipid based wazdu)
N cannabinoid receptors, cannabinoid receptor proteins %aﬁlm:uuﬂi:mnEi‘nma'la(contral
nervous system)maoﬁﬂﬂ’guaﬁnﬁwuu (3WFUDIAIW) uazIzvulszEamaIwany (peripheral
nervous system) IUNUNTIVEWLIN endocannabinoids ﬁﬁ%a’h anandamide (AEA) Wiz
2-arachidonoylglycerol (2-AG), WuinUw arachidonic acid (AA) derivatives lLa:ti‘JuﬁnﬂU’hfj

le'lﬁhm’l'iﬂ')‘l]ﬂlﬁ:UUﬁ'ﬂ‘ﬂLlﬂtﬂﬂ aaLRan szuy FuaILazUITEMEIUNEN S:UUQﬁﬁuﬁltﬂ 03
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Arachidonic acid
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2-Arachidonoyl glycerol Cannabaiof

mMw uaadluiana anandamide, 2-arachidonoyl glycerol, THC and CBD



MMAWURAY presynaptic and postsynaptic cell and molecules involved in endocannabinoid system

szuutauTﬂuﬂumﬁuauﬁﬁ'mﬁ'nﬁmuqum:mumsmaﬁ%’ﬁﬂm(physiological process) leln

mﬁuimeqma (cognitive processes)

=S a e € wgs.
T MIITYWuT(fertility),
mi(i'faﬂﬁﬁ(pregnancy),
MINAIUWINM IR I IR RLRENAINE D0 ( pre-and postnataldevelopment)

v .

AAUNBINTIDINT (appetite)
ms’s’ufm“nmﬁu (pain-sensation)
213unl (mood)
WazAININ (memory),

walumahliiAanamandrinmasaiym

suuaulauaumniuasddnhiiinan1as3vineuas cognitive lwaaadanioadums
ganninadniy wazludainaaase iy ﬁqﬁu‘iqﬁnam‘amd:jﬁmﬂus‘mmnmiaanﬁﬁﬁqmu

(exerciseinduced euphoria) N171ARa1 117 (locomotor)uas ﬂdmﬁaan'ﬁﬁﬁn'ﬁgﬂ%L‘s'aaﬂﬁa

(motivational salience for rewards)



3 v v
W] anuduiuluwsmnusseulauauuduasdunoszian iuanandamide

a J’ o W ]
wmwu'uu‘lwum.aanmaanm lauiﬂllﬂuu'lﬁuﬂUdﬁ'lll'ﬁﬂlﬂﬁﬂﬂ?h% blood-brain barrier 161

asuaulaunummiivasdidunuliaosn faassieda cB1, c82 deaunulull 1990
uaz 1993 MWENY  CB1 wuannlumuasuasszuudszamiwdonuluilaauazoioazdam
ﬂa’lUﬁﬁﬂllﬂ:lﬂmﬂ’mmm:c‘fu'[umqa'uaa endocannabinoid ligand (binding
molecule)Anandamide33 mimetic phytocannabinoid LT% THC.unzioulauauminandan 1ou
2-Arachidonoylglycerol (2-AG)T45inasadafutanlauauurinendnogosriia tduidodny
mimetic phytocannab'inoid. CBD 4 2-AG usz CBD ﬁmﬁﬁmuqmﬁmﬁ'ummamnmms
(appetite)n 13 ivasszuLnifuin (immune  system functions) uazN1FIANIIALAI
Jjura(pain  management) laufinisusaveanvasdaiufifnvesgadluszuieulawaumi
waua (Expression of receptors)Usznauqaiy endocannabinoid synthesis, release, and
degradation/Binding and intracellular effects/Binding and intracellular effects/Binding and

neuronal excitability

seuviaulauaumifinassiendocannabinoid system) Usznaudasuaumwifinasdanany
a%’wi'lrmaa 1l endogenous arachidonate-based lipids léiuri anandamide (N-
arachidonoylethanolamide, AEALLaz 2-arachidonoylglycerol (2-AG) Fuiu
physiological ligands 284 cannabinoid receptors‘fm Endocannabinoidsﬁ?u%mm"mﬁo
eicosanoids e AmFutenlaifieeuazamoionlaunwinfuand leurio la fatty acid
amide hydrolase N30 monoacylglycerol lipase #193U cannabinoid receptors CB; Waz CBy,
1w G protein-coupled receptors%dﬁﬁ central Wazperipheral nervous systems.IﬂULWﬂﬁﬂi:ﬁ’lﬂ
madnsadrzuutszam uaztradan Saluana duled uazdiriuuawmiinend Ussinnnilsla

P < ] & a [3
V\Tﬂ'ﬂ\]ﬂﬂﬂﬂ?ﬂﬂ'ﬂ 573]agulllﬂ:ﬂ?:ﬂﬂlﬂﬂu‘j:ﬂﬂLﬂu»‘[ﬂllﬂuu"luuﬂ H19

1. @ ltﬂﬁawuﬁ’ﬁuuﬂuu’lﬁuaﬂﬁ(Expression of receptors)

cunbafinaumdussdainiin U luszupdszamawnauazdmday dmivdii
LA Tna T Aa A ARaIAIMUABCE, and  CB, receptorsTIRzURAINLANARUBINAZIZUY
[ % o o . N N . ! [
niifunuyadinnmonuiay Tﬂumwwmuuulunwﬂﬁng (Density of expression) AUNY

1

species LASANNFUWUENY efficacy T8 cannabinoids flazdamaam: annquﬂmmm

Atudumiofiazuaadaan
éﬁamamu‘lwuwﬂ rodentstin mmmumumaomlmuumwaauﬂumuuauawum
figafibasal ganglia LRSRUIBIRIUNAY (cerebellum) duihwauasdmfiiisatastumaGuduuas

MTs=muUTaINILAaaw NI



mmu'luum:m mnmnum‘smmumnuanﬂﬂau‘lumnmmna’nmmﬁmn TITE
aﬁmmwﬁﬂmn'}muﬂumuuaum'nu'uumnmmﬂmuumnﬂaau‘lmu'mm'mu uaziud
Yl':’luua‘wmana]'m CB1 Uz CB2 Ui orphan receptors mamuuaunuLauTuuﬂumuuaum
viuwnw léun GPR18, GPRS55 (a regulator of neuroimmune function) llaz GPR119

b < =,
2 NM15dI9 n3YA9 nazn1saany ila\‘llaﬂfﬂuﬂﬂﬂa'lﬂ%ﬂﬂﬁ{

(Endocannabinoid synthesis, release, and degradation)

Wwnsdarunszusszam pre-synaptic neuron Udasaiinszualszaan via
neurotransmitters 11§ synaptic cleft Faazduny receptors ﬁona”nﬁﬂﬂngﬁl.‘nasfﬂszﬁ'mﬁﬁﬂ
post-synaptic neuron UJjA3815:W3N9 transmitter WA receptor il neurotransmitters 819
ni:@'ﬂﬁlﬁﬂwaﬂmuﬂizmﬂu post-synaptic cell l4iiiri excitation, inhibition, or initiationl#iAa

second messenger cascades

NﬂﬂLﬂﬂuumuﬂULﬁﬂﬂ‘ﬂ\?ﬂ’ll'ﬁa.lﬂ’ﬁLWlJ‘llu"IJE]x‘lLLﬂﬂl.‘UU&JI.'U"IL‘IIﬂa mnﬂanmumi
NaanI wWulllu depolarization-induced influx a4 calcium L"}J’lﬁ tpost-synaptic neuron Yinlw
nizﬂmauvlfnu transacylase YINN7 catalyze Tuszuy endocannabinoid biosynthesis lag N3
Lﬂaﬂu phosphatidylethanolamine (@ membrane-resident phospholipid) Tiiiu N-acyl-
phosphatidylethanolamine(NAPE) WRZWLIN phospholipase D ﬁu cleaves NAPE uazlw
anandamide Lﬁagnﬂdaﬁg'ﬁaﬁmﬁamaﬁ (extracellular space) 18 putative endocannabinoid
transporter LLA" messengers fﬂﬂﬁ'u% glial cell  LWas Endocannabinoids ﬁl.‘:gum‘l‘ff’[ﬂu
transporter ‘ﬁ glial cell LLa:amUIﬂmau"lsnﬁfatty acid amide hydrolase (FAAH) %d‘ﬁ’l‘lﬁ'
anandamide Lﬂﬁ'ﬂulﬂu arachidonic  acid W&% ethanolamine ¥3a monoacylglycerol lipase

(MAGL), uazilduu 2-AG 1lu arachidonic acid and glycerol

dM 3V arachidonic acid (% substrate U839 leukotriene RS prostaglandin synthesis “ﬁd
salifufidauin degradative by product i fimifidassuulssamaiunas (central nervous
system) %uﬁﬂ’m&mﬁu%whu‘ilmﬁu FAAH 'ﬁag‘i'lu postsynaptic neurons 33UNU cannabinoid
receptors 14 presynaptic neurons ‘%dﬁﬁﬂﬁi&ﬂ@iaﬁaﬁjﬂﬁ’htﬂu contributor wanlunisclearance
ua:vh;umsns:@ful.au]:mmumﬂuauﬁﬁaﬁaaﬁa anandamide UR: 2-AG  WRJINgdbf-

endocannabinoid reuptake.

Tun13@n1¥1M13 neuropharmacological WaAIWIARIINIHUNIIE9 | FAAH (URB597)
- . a4 - A “ .
i lwszavwey anandamide qu'uu'luﬂuawamy} rodents AT primates TINTIWLAINEIIDTD
i lugnmswanen il isuweithae (analgesic) maadannia (axiolytic drug) BNAAAMULAI
v

= P a . [y
(antidepressant) T93z liTa1mIfiamniuday
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3 Nanlrmn'\u‘l\u'ﬁamm:n'lﬁouuaaﬂ‘nunmnnuuD!m'(Binding and

intracellular effects)

Cannabinoid receptorsiilu G-protein coupled recep!orsa!jﬁ pre-synaptic membrane I

)

unm{amwu*hﬁm'lm"ﬁ'anIu-aFifé‘:m‘%urTulum: 3rfulau dopamine ua: CB1 receptors 93
ylwisdulunnga cyclic adenosine monophosphate (CAMP) 213738177 wanilufivaniy
o8 mzﬁm:cfwm CB1syuAUuINa s Wuaumaribianuduiuees cAMP &eas duns
Tdugneula) adenylyl cyclase uazldanududuas mitogen-activated protein kinase (MAP

= o
kinase)\Wi1u

ANNENINTaILAnnaudfuandranulunsdudaanls’ adenylyl cyclasedius
nudsz@ntualu behavioral assaysfinandiaiu m'sr]’uuzwao CAMPI Y @160
phosphorylation ua:mim:ﬁuﬁmu:n"ﬁﬂaitﬁmn“u*qﬂ'uaa MAP kinases (p38/p42/pad),
PI3/PKB uaz MEK/ERK pathway (Galve-Roperh et al., 2002; Davis et al., 2005; Jones et al.,
2005; Graham et al., 2006)

HANTANMUALINY rat  hippocampal gene  chip W&931nN1317 tetrahydrocannabinol
(THC) uamﬁomnﬁu%‘umaams express transcripts encoding myelin  basic  protein,
endoplasmic proteins, cytochrome oxidase 373 adhesion molecules 'uaal‘naa'ﬁtmaa N CAM
uaz SC1lexpression anadlu calmodulin and ribosomal RNAs (Kittler et al., 2000) Lﬁw’lmfu
n"rim:@j'u CB1 ﬁwlﬁtﬁm{u’lu activity U893 transcription factors T4 c-Fos and Krox-

24(Graham et al., 2006)

4 M3duzasauminasA iuAITuLaTNIzaNNzARIBIITAa SZA N
( Binding and neuronal excitability)
o - < a a
nalnszaulaianalun1si/@ouulas membrane  voltage vay CB1 % In13éinm

Tasdua Wy Cannabinoids YinlWifia calcium influx laumsilanu  activity of voltage-

dependent N-, P/Q- and L-type calcium channels.

] - = . ) o _ y
LWHIINWU Cannabinoids £3N3EN198 calcium channels, activation of Gi/o and Gs, ‘03
a ﬂl J s ar o .
1Ju coupled  G-proteins@aIAIMIWLNIN TIIUNU cannabinoid  receptors WATUAAININTT
A .
modulate ddactivity 189 potassium channel

wa=liiunanit i:p91unLdn CB, activation NIz potassium ion flux lumsiamizlay

tiu GIRKs (a family of potassium channels) lun1Imaaasuwuy Immunohistochemistry Ua@alw



3 ‘ = ' . <
WU demonstrated CB, L1l co-localized NU GIRK WAz Kv1.4 potassium  channels o381

Aronladnssrasdadanaenadl interact luszuuasingn

va T .
Wssuudszamaaunans CB;, receptors YW@ neuronal excitability IR synaptic

» i o S a ) . a &4 A . 3
input M asd  nalniundn presynaptic inhibition LNAYULNA postsynaptic neuron Udasas
endocannabinoids  §IHTUEBUNAY (retrograde transmission) 14U cannabinoid receptors

UW presynaptic terminal.

[ VP a » .
2 ‘meﬂaaixuul.aufﬂlmuwmuaﬂﬁ‘(Function of endocannabinoids system)
1 977091 (Memory)

uwanmm’mﬂuﬁmnﬂaaoLnmnumim‘lv\ﬂﬂmmmmmm'l.um'ﬁn llﬁ“1uNﬁU
nm'muu WU’ﬂMﬂ"I‘)‘lﬁUﬂ')'\U'ﬂ’ﬁ“‘ .av. (short-term memory)

2. aNyaLINaIMII(Appetite)

finangmwlunanensinwIwudn endocannabinoid system  Sunuanluwg@nssunis
U&INI18I1UT (food-seeking behavior) ﬁ'fl’ﬂ;gmﬁmﬁn'h THC %191%H % CByreceptors 114

. . - d o - da X o X
hypothalamic nuclei vL'lJLWJJﬂ'J’!:JE]U’ma’MTS ‘mmm‘mmsﬁnmL‘saaul.wu"uu

3. ﬁuqaﬁwgﬁmuua:mmiuaﬁu (Energy balance and metabolism)

endocannabinoid system i lAiAia homeostatic I@mﬂ’liﬂ’mQ&J metabolic functions
NAN0DHNLTU UNSILAUWAIIIN (energy storage) WREMITUUEIRITOINT (nutrient transport)
lasns=vdaliiaiia peripheral L7 adipocytes, hepatocytes, gastrointestinal tract, skeletal
muscles LR endocrine pancreas a8y modulate “insulin sensitivity” G'faifu endocannabinoid
system  8133HAGNIENIARANIU  obesity, diabetes,uaz atherosclerosis, 323 BIUNLN NN

cardiovascular

4. MINDUAUBIABNITLATHA (Stress response)

‘lumm.ﬂmmaami glucocorticoids L]Jun'ﬁﬂauauaaﬂamn's*@m'naswmwmmﬂuu
uJummauauaatwamsﬂsummnﬂummumm'm'nﬂamauauamam‘nm‘lmﬂmﬂama
LMUIZRY msv\aamsmnmdtﬂunmmumamlﬂmﬂauﬂ'ﬂu endocannabinoid system an

implicate 1w habituation w83 hypothalamic-pituitary-adrenal  axis (HPA  axis) 'ﬂﬁl: repeat



exposure f8 restraint stress IINMIANBINUI differential synthesis 789 anandamide WAz 2-
AG TIWIN tonic stress. IN13aAsdUD4 anandamide ARAAGE axis Miilda basal hypersecretion
129 corticosterone  lunassthy  mafinduva 2-AG wulu amygdala naIINMIELATEN
-ﬁw SafinnudiuSlmBaauiuTINaT8INMIABUANEIAY corticosterone uamaﬁu’muﬂgn
¥ina1ulatCB, antagonist  AM251 %eaﬁuaguﬁaa;ﬂiwmﬁmm cannabinoid-receptor
dependent FIuFAI1 anandamide uaz 2-AG divergently A7UAY HPA axis finauauaddaniz
\A3A 'lu'um:'ﬁ habituation 83 stress-induced HPA axis H1W 2-AG 1fu ﬂaoﬁ’um’mﬁ‘;‘d
glucocorticoids ﬁuwntﬁu1ﬂdaéun7:vfuﬁ‘lﬂE'fv.ﬂﬁu MIANTUIaININAY basal corticosterone

IHRNILAA® anandamide ﬁﬂﬁmmaumaagnm:@’u'lu HPA axis @a novel stimuli.

5. ANALING WOANTIUNIFIAN UAzANIANNIIR(social behavior, and anxiety)

endocannabinoid system muqanﬁmmﬁtﬂu anxiety-dependent behavior WU71
glutamatergic cannabinoid receptors LilsHifsamihfinauanasdaliiia aggression waifarh
wihfi  anxiolytic-like function Iﬂun’ﬁﬁuﬂ%m‘m’a‘:@"fuﬁ&l’lmﬁu (excessive arousal) @t
excessive excitation ¥nlWliia anxiety "ﬁaa‘hﬁwyj. mice mnmmamnj‘ﬁ’hma 930ua7 lune
@39778 GABAergic neurons AIUAN  anxiogenic-like function TasmInammasaIinszua
Yszan u‘jasmﬁuuﬁ’:Lfﬂﬂﬁﬂi:mﬂﬁv’aﬂaa'gﬂ'ﬁmﬁumuqummj’ﬁniﬂmmry'iams?imﬁ'ﬁwiw

AflanunInilng

6. Wiy INUANANAL (Immune function)

.

INANIIUUFAII1 endocannabinoids o1 filiuia  neuromodulators Rz
immunomodulators ‘lm:unqﬁq’uﬁu (immune system) Tuanymeuyy autoprotective 'lm'%.ad
ameliorate maomim?ané"]mﬁa(muscle spasms), NIBNLL(inflammation) WaTEINNIVBILIA
multiple sclerosis W&s skeletal muscle spasms 1um‘iﬂiz<§:fuﬁ cannabinoid receptors TGN
ﬂ’liﬂ?:&ifu GTPases 1 macrophages, neutrophils, W8z BM cells. Receptors md‘lﬁ gﬂﬁ’lrlﬁ'
Lﬁ'mﬁuﬁun‘mﬂ?iauéhaﬂﬂagnﬁawaa B cells 13 marginal zone (MZ) uazAaufa WSsedufi
quyIol amuAaUnavatgniiauaziu tigger  lunn3 upregulation U849 cannabinoid
receptors 1% cells or tissues BHIUWL fRgatunsuITImMeMTtae wazfudimasuiin
vaslsalagululuieadnmainisdauuy neuropathicluny Fofl  receptors tRuTwluiTad

microglia w'lu&unas |, dorsal root ganglion Uaz thalamic neurons



7 130 MS (Multiple sclerosis)

adminefuuseninluna Snaslddfumsin Cannabis indica tRBUTRIMEaIMTYaS
- . . [ a - o= A o | .
multiple sclerosis-like 1THAINTRY (tremors) Uasiansuiiia(musdle pain) Tumssosualng

wudugwhlunufithofslsangef  iendogenous Us: exogenous agonists uaslilini
. e b
d § a

mmsﬂmgmhhﬁmxmnaua¢ tremor UR:  spasticity us:wuinlu phamaceutical

r 4

-

Preparations 174 dronabinol likaifmAmdulumsdnsluaysd

8 n’ﬁ?mr'c".xﬁ'ﬁam@a (Female reproduction)

WRIMIMTUBIM188% (embryo) WU cannabinoid receptors Iugaensnuaswains min
HR1BY anandamide Tins':-'a'imm:;jn (uterus) ﬁmmmﬁhﬁmﬂumsmuqunma’*mi"nmsﬂeé")
VB3N8 (embryonic implantation) URTMTHIBNILVDINARN (uterine receptivity) Tuny mice
Wy anandamide Sanliulinnerululamafifdanefimfiringn dadataluuysd
Tomafiszimawiniiadudis=au uterine anandamide gmﬁaé"nﬁn‘lﬂ idanzii
exogenous cannabinoids (e.g. marijuana) mmmaﬂ‘[an'mhm'ﬁé:oﬂi‘iﬁﬁ‘m%'uxﬁm:dﬁﬁ'i:ﬁu
anandamide §N1N uaslumansunu exogenous cannabinoids mmﬁﬂammaamstﬁtmﬁﬁ

.
aa

Tund@ofid s2@U anandamide €110

9 sruuydssamanluds (Autonomic nervous system)

cannabinoid receptors luszuusulais mbiinddeldauafaunuinaes cannabinoids
Tuszuuyszamaaludf autonomic nervous system UR:WUI1 CB,receptor #ln motor neurons
LU presynaptically ua:ns:ej'u'lﬁai’m:nmlu (visceral organs)11au Cannabinoid 11w
‘éanmﬂumsé’uﬂt\u electric potentials ﬁ’ﬂﬁ'lﬁﬁNﬂhtﬂ’]‘mﬂmﬂ\é‘d‘uao noradrenaline INMNITAR
UssaminszuulszamTunusfn (sympathetic nervous system) wasiiToeuiagn ldw
nanduiuln endocannabinoid regulation BasmsiaRawlnIvasi & (intestinal motility) 32w
mafidudszamluidssvaandunilaGoy (smooth muscles)  TABINUITVUGAHEIWT TEUD
Uasms llazizuuﬁuﬁulf (digestive, urinary, and reproductive systems)

10 msunyaa (Analgesia)

7ily§UNAY cannabinoids N@ noxious-stimulus-evoked responses VBILTARLTZRININ
dorsal horn awTanmsﬂ%’u descending noradrenaline input 'lﬁmm:ﬂumnﬁmaum

(brainstem)  uastdulodsz@mmariiiulszinn GABAergic  nMInIzeuwas cannabinoid 14
1



-~ v & v oa ' « & d . ot [ . P §
1.1]3““3\1 lﬂu”a'l“lﬂﬂﬂ']'fﬂ'nlﬂE)Jﬂ']TUUUG ‘H\’U'\'\)ﬂ11“un’|7“ﬂ0 noradrenaline LWITY URSNIY

A98VBY noxious-stimuli-process 11 periphery W&z dorsal root ganglion.

endocannabmmd nun’rs’mmnmnumn'nd‘m fio palmlloylethanolamlde Failu fatty
amine mnmwunu anandamide ‘MWU')'I receptors 'na’lﬂm'nﬁﬂﬂa PPAR-alpha receptor,
TRPV receptor {laz GPR55 receptor. Palmitoylethanolamide 'lmun’r‘:ﬂ:.umqnﬁaﬂa'm'nﬂ'm
'lumaﬁumaan”ﬁﬂ'm'ﬁuﬂma‘] uaz vuilasanouasiidszntna ﬂauama‘mwamﬂnmuﬂ
endocannabinoids Wazfatty amines mnmwunmmalun‘mnmmwuﬂ’maU'NLUuﬂ's:TU'nu
§1m3U palmitoylethanolamide $ludan13s141 Normast uax PeaPure Tuguziiiu nutraceuticals

11 MINURUYUNNT (Thermoregulation)

WU71 anandamidellazN-arachidonoyl  dopamine §IHAGAIUL temperature-  sensing
TRPV1 channels %otﬁmﬁumimuauamwnﬁ TRPVIQNNIZAUAIL  exogenous
ligand capsaicin ‘DdLﬂuﬁ’ﬁaanqnﬁ*n‘lﬂmnwsnﬂmo?maﬂmﬂ endocannabinoids  WATWUI
anandamide NTrdu TRPV1 fidaudaroues sensory neuron uazvldidwdsnunioan

(vasodilation) @17 methanandamide Wat arachidonyl-2'-chloroethylamide (ACEA) AN
AN

12 MIUDUASU (Sleep)

m‘stﬁu"ﬁumaa endocannabinoid signaling n'm'lu';':uuﬂ*::a'mfhunma( central nervous
system)  &uESulWLAa sleep-inducing effects  lumsdanuaasnsly  anandamide 1A
intercerebroventricular ‘lvmv. rat UAOY WUNINTaaaIueIn1zin waslimaiiuiuas sow-
wave sleep and REM sleep Liaz =n13% anandamide v]JJ'M basal forebrain VBINY rat wWui W
LWNlHlW&IT"ﬂU?}ﬂG adenosine 'INIJH'LL'IY]Lﬂﬂ']ﬂUﬂ”ﬁHﬂUltﬁ"ﬂ@lﬂ”ﬁﬂu

13 MyaaNMNaINY (Physical exercise)

Anandamide L1} endogenous  cannabinoid neurotransmitter fi3uiy cannabinoid
receptors  1UM3Y aerobic exercise fialiiinnnRuTuvasTziy plasma anandamide $99:
g\‘lqﬂ'lu moderate exercise intensity ( ~70-80% ﬂﬂdﬁ@l?tﬁﬂ‘gdgﬂmadﬁﬂ%) UazIzau plasma
anandamide finasadaUs=am isian anandamide 13130674 blood-brain barrier La&IHa
A83zUUUIZEMEIUNG (central nervous system)  URTINQIWTIT anandamide (uanslw
ANAFY (euphoriant) I8z aerobic exercise ﬁuwuﬁuﬁuﬁﬁu euphoric effects Llﬂ:ﬁﬂﬁ’l.ﬁ@l

euphoria WUU runner's high



3. oulauanmiiivand luis (endocannabinoid in plants)

endocannabinoid system 31 molecular phylogenetic distribution 283y apparently ancient
lipids nanondnIfies e3l¥Fudsununuas endocannabinoid-like lipids TWART NNIATITWY
arachidonic acid (AA) waaslwiiuiena1mdauloana chemotaxonomic 3xWiNY
monophyletic groups numswumﬂuuau'lﬂﬂi.mm 420 " uinow (silurian; devonian) N3
n3zauvad'luain phylogenetic mmﬂunamamaamnm'sﬂmm!mmﬂgauwuﬁmammcﬂaau

VT ﬂgn‘sm chemical plant-pollinator interactions, communication Was defense mechanisms

o4 = a . . S . -
Tmaqsmu]u EC-like molecules Li@31N eicosatetraenoic acid, juniperonic acid ‘03

\I" omega-3 structural isomer 1839 AA %837 juniperoylethanolamide Wa: 2-juniperoyl glycerol

(1/2-AG) n gymnosperms, lycophytes Wz monilophytes L&A1 AA \ilu signalling molecule fift

- . A o =1 al . -] A v e d. =
evolutionarily conserved d9nszvinluitiRanauanaidanzieioadindonuiiialuszuuves
a7

Canamnbss
boat L

Thalamus

A-my pdala

— Pargineodocinl gray (PAGH
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was lolasunnniivon Tetrahydrocannabinol - THC

iﬂﬂﬂN\'J'Diénlﬁu'lﬁ"llﬁ‘\llﬂmNl‘l'\ill“\l(lﬂ Tetrahydrocannabinol (THC) ts the active chemical
in cannabis and is one of the oldest hallucinogenic drugs known. There is evidence that cannabis extracts
were used by the Chinese as a herbal remedy since the first century AD, Cannabis comes from the
flowering tops and leaves of the hemp plant, Cannabis sativa (shown in the picture on the right). For
centuries this plant has been widely cultivated around the world for its fibres, and indeed the word canvas,
which is a material made from woven hemp fibres, takes its name from cannabis. However, cannabis is
more commonly known as the source of the marijuana drug, although the word marifuana applics both to
the whole plant, and to the resin from it (although this is sometimes also called hashish). Cannabis
contains approximately 60 different psychoactive chemicals L‘:l“l..'(l cannabinoids, of which the most
important one is tetrahydrocannabinol (THC). The mode of action of THC is still not properly understood,
although it is known that of the two stereoisomers (mirror images), the (-)-form (the left-handed form of

the molecule) is 10-15 times more potent than the (+)-form.

THC - the active component of cannabis

HzC

The cannabinoids belong to a class of chemicals called terpenoids, meaning terpence-like. These
compounds occur as essential oils within many plants and some arc involved in the formation of vitamins,
steroids, pigments and odours. The perfume industry relies on compounds such as these, and they also
find a variety of uses in the food and pharmaceutical industry as Havour and odour improvers. Terpenes
can be linear (such as geraniol or citronella) or cyclic as in THC. Examples ol some other simple cyclic

terpenes are shown below.

THC dlugnianfalilny

umeoilszinn sawdalsame ne THE Whumsemdali Tny 185umsaugy uazdnng

y 1 LY )
s Tnumaea usvaiii Smseyanalififhudnilsznovvesuniilogiusi dronabinol i



unninDlaoea ( Cannabindiol)

L umiuniilaesa (Cannabidiol (CBD))

Cannabidiol (CBD){lunitslumunmniinessifatuaasrmmavuluiisnys (Duonlsznay
wAAterpenophenolic compound fiimiuam 21 @ #afinsINNTzuIuM7 decarboxylation 3N cannabidiolic
acid precursor uazmsiiainsandalaniganmewiwld  CBD eunsnwiuwilu tetrahydrocannabinol
(THO)MuldBaulyluminaass %a"&aﬁhivm'jnﬂuuatﬁm‘fu'lugﬂ'auf"i'l'ﬁ" CBD Lﬁamﬁnmamoﬁﬁuﬁwﬁnﬂu
Iumaﬂﬂaawaaumhl’um:ﬁﬂm wuin CBD dinansznuiivaiinitaslu conditioned place preference w3a

Intracranial self-stimulation ulaiaadrug discriminationlud@’ wuin cBD Lieunsonauny THS &

2. umnniilasealuingud(Cannabidiol (CBD) in human)

: vt : . . v a a a ] , - o i a1
Tuauriuii cep LifinanuaasinrlanfianIasinzfanwn  wuin cep  1lunisinmniil

TN a - . a o -~ g v £ a ot - £ 4 - o
Ussimnadlulinaudn (epilepsy)luma3somanaiinswannn fukanaaA i ceo Vigns FalaRdle

o el . g s v oa - e aa - o “ = =

tan (Epidiolex®) Masiimyadunndfinia 3 uwuziinangdasduii ceo sradulszTomilunsinm
- d . o v v oa o —-a - e - IR

Maizmimswindauiwuninle nslsnaasmueiai ce Humsaduisnanmamsunn il lay

"'1 1J v e - v & v da v A4 vl €
dlugdwaainaiu daady nannlsiaua(gums) wazasananiamaududugs Fawnlaluszuvsaulaiems
nwanuIvhowaiudszin

vu CBD wwiuhannsonuls uasiilnslvduansindasany waldsnisonuaradunaves

- s

UiFen3zvin 8L (drug-drug interactions) fiaT=wi19 CBD ua:mﬁ:jﬂw'[ﬁ%’uaguﬁa

3 anuzva9 31 ( CBD status)

wmuﬂs:mﬂ’lﬁﬁ'm'ﬁﬂ%'un‘nﬂmqnlm:ﬁuma Aal# CBD  Hamuzatnamanzsulugiuziilu
- . cd wa « o a -~ ' o v = - ¢
Haanmyasiguauudiluensznatelaiu livundangiunsld cep  wansiusud wiadgninag
amsuauivInunsly CBD

4.MINNBNANBBLYDIANS (Substance identification)
a 4 A el . .
A. Bagaliiunziisulunisaina (Intemational Nonproprietary Name (INN)) -
Cannabidiol
B. %mmavﬁ%uﬂnﬁuu CAS (Chemical Abstract Service (CAS) Registry Number):
13956-29-1
C. Fataiian (Other Chemical Names)
CBD; 2-[1R-3—melhyl-6R-(1-melhylethenyl)—Z—cyclohexen-1-yl]-5-penlyl-1,3benzenedio|;

- [
D. 7an1inn



Epidiolex® (T:winavann)
ANVisoI® (STninaWmwn)

E. Street Names :
'lu'ﬁ'ﬁa:ga (No data available)

F. aN¥MINIINUNN (Physical Appearance)
Whwaaudiezuian

@AM IMuUNIMMTatnIsmawaiulan

e ' v 1A - v -
CannabidiollllandFummmumaMINIL pre-reviewed W3B critically reviewedlaunmznIINNIRITOITIGOI
pamawinlandunisaaoianie (WHO Expert Committee on Drug Dependence (ECDD)) N13numamn

-~ . v & oo A - ., : o -  w
ﬂaquuagmu‘lmmuu:ﬂwaomsﬂﬁ:-q:u 189 ECDDATIN 38 @aiilanmns pre-review (5098 sihuanuiym
Fudnwnilasas

4.1a3 (Chemistry)

A. Chemical Name

IUPAC Name: 2-[(6R)-3-methyl-6-prop-1-en-2-ylcyclohex-2-en-1yl}-5-pentylbenzene-1,3-diol

B. Chemical Structure

C. awslalalanas Stereoisomers

Cannabidiol (CBD) u lauun@inunuiia(-)enantiomerdatiaduwausssumd & miu (+) cBD lé%un1
FUATITHDN [4], ualaduanuaulaliunn (+) CBD § modest affinity @a CB1 and CB2 receptors “&m"m%’m(—)
CBD ((+)-CBD Ki= 0.84 pM at CB1)‘lu'um:f:\m‘5Yfmaaﬁ'ufa anandamide hydrolysis WaziiJw agonists 'T’lJ
vanilloid type 1 (VR1) receptor Faiiludaiaunty capsaicin (+)-CBD isomer 11 active n71(-)-CBD-isomer \Iu
anticonvulsant agent 'lu‘[mmm‘éaanﬁinwamhs atnalsiianslaiinangmandyin(

3 +)-CBD Mliianadeia
UszamAa THC (THC-like psychoactive effects)

D AEmauaznisandlsulumsdarziuuunianianguaunouas CBD

a o A A i e - - IR v
11& vitro U'ﬂi]ﬁ‘ﬂ'ldﬂ']iﬁdl.ﬂ‘i']:ﬁlwaﬂaﬂ CBD LLGl'lﬁn’li'nlJFI"IT(HWJJY;U'NN’)'L&W cBD .L"uﬁu'] wway Iﬂu
= v Aﬂ o ~ a
3.1ﬂad'ﬂaﬁﬂ'\dﬂﬂﬁs:ﬁﬂﬁfnwgdqﬂﬂE)

1) MIAUWEUDBIATT (+)-e-mentha-diene-1-01 iU olivetol TunsAsaw (oxalic, picric or maleic acid) 'lolauas
o - ama & o P [ -an . o 5
(isomer) fitfiaanUFizuniteraapwilucBD My BF3-etherate lanlfjiiitn retro-FriedelCrafts Haanueay

4 aa aaa Se a ‘ v a . . |
recombinationatina lsnd Ujistnisdiiudes lvinlviiia cyclisation w89 CBD 1ilu delta-1-THC and iso-THC

2) msdaasizyt CBD lauld boron trifluoride (BF3)etheratelu alumina 1ilu condensing reagent Tl fiden

(+)-e-menthadiene-1-01 iU olivetol 1 0.8mmol scale ( Figure 1).1WCBDWwHanAanan fau 55% wonaile



- . Ay v ol scalelWHaNRAT L. «
\thaiaiu chromatographically pure oil w38 41%vpenaniddunanluainal00mm all) Ty,

46% uasiilunin 37%

E. n1380a31y CBD nufly -

Nuﬁnm':numuﬂwumnﬂamwa'l'n'lﬂnmmm A2 MAUTIE nawuﬁnﬂamw MolFiauluaniandiuiy u

wumﬂmwamwﬂnumm USunm THC flannnin CBD lumuﬂanmmumma fnc.l'l'B'lu.n’usemv-ﬁarnmu
ind ST Faaruin \atReYszag
WiTvaaurinia THC danin CBD. msﬂﬁnmy'mwuqnu ceD & W My

INBMVMIUIMGNAINNIuRen1sinsed  luie THC  waz CBD  INa9IN acidic  precyrgq,

Astetrahydrocannabinolic acid (THCA)  uaz cannabidiolic acid (CBDA) ~ THCA and CBDA ifigq,
cannabigerolic acid (CBGA) Tuaauaaiiufiuana19ua9nsaansizd THCA uaz CBDA Al THea iq
CBDA @1u81qu3n CBGA s decarboxylation @an1183 THCA and CBDA HAUM T LA TUUEY msﬁw‘lﬁ{au

wianmisunamiu nadu THC wSe CBD

RANIMNAUANBINIRUTNTTY ﬁmﬁﬂgmﬁ'a‘lﬁuﬁﬂ‘ﬁwamnam‘n:u.'m5auLta:LﬂﬂT?ﬁaﬁmaon‘rsﬂﬂnh
TENINNITTIAVDINTY nwﬁnmﬁﬂmﬁuwans:mruaaqmvsqﬁua:n'rm"gu"lumsmnmﬁ’ﬂﬂqmviqiimaaau
URZNIANAZNAUYEIET THC WazCBD 'lumuw"l'&'luqmmmﬁmfu finpnuiannzamaluniinsinggs
WikafidnafuBams THC uaz CBDAIaENY USanm CBD Wik positive Tugmanpiivasiuuszaimentyly

uazliua negative lunsanaznan

Twuqmﬂuﬁ?ﬁmuﬂﬁ CBD {3aLA8@ (Melting point) : 62-63°C AUANNT0lUNIsAzans (Solubility) -

approx. 23.6 mg/mL 11 DSMO uaz ethanol
F. Mswanansablaznsiasisv (Identification and Analysis)
1.mM3A Tz CBD Admsean Tudratnamaganw leur
spectrophotometric determinétion
liquid chromatography-tandem mass spectrometry (LC-MS/MS) lu@ratinawhole blood
high performance (HP) LC-MS/MS methods lu@latinany Jaais waswaiau
gas chromatography mass spectrometry (GC-MS)lusnatinany Wantesthn uazwanmn

2-dimensional-GC-MS methods lusmatnaiantdashn wanaun uazdlarsdaaiunanianizany (post

mortem blood samples)

"’J‘ﬁ'lumnﬂﬁumﬂumsﬁmuqu (Ease of Convertibility Into Controlled Substances) HWang MUWBLY
= . = = . 4 « -
Auaaain CBD awnsnudasuiilu tetrahydrocannabinol (THC), Faifuasiandialy Schedule 1 substance
@13 United Nations Convention on Psychotropic Substances 1971.

v

nsudsundadludaal Jii@n1s (Conversion in the laboratory) nnpldidanlovasnisnasas Wald

Anuiauun CBD lua13aza1u289InIALNITHA 92 catalyse cyclizations mululutanawes CBD ilunalwiia
4 .

delta-9-THC [28]. Gaoni and Mechoulam @A 87189 MALINUIFMSIWEDK CBD (1 cannabinoids 9%

:: 1] o 4 H. L Ll A‘ a . " &
UM THCam\ﬂsnmuan‘lmua:mwusqnﬁwaamsm'lmm'm



-~ - [ 3 o - RS R . .
Enmloudindndaingamlingudlsunniiin Wazao €80 unsa sulphuric acid/acetic acid
waze 1379 3 Taluetie 3 Muesle delta-9-THC use delta-8-THCwaw N 3 M2 lualud? sé'v’ﬁummamh

CBD wWaowin 52% delta-9-THC ua: 2% delta-8-THC (31).

fNBUAT 189 US 2004/0143126 A1 1ipafuMsaos CBD (il delta-9-THCTIM Az BoATBIITM?
4418 BF3ER0 (50 p)muld nitrogen atmosphereyiuiln ice cold solution of CBD (300 mg) In dry
methylene chloride (15 mi)uazauw3a stirsolution 7 0° C a1 1 T2lue uAN@Y  saturated aqueous
solution 483 NaHCO3 (2 ml) Iunsz sfiuasatans th organic layer pan f1adami uasrinliinds §2u MgsO4
Wi MITzMg . Eulsznaureahiuile e esidas HPLCIIW trans-delta8-isoTHC 27%, delta-9-
THC 66.7%.]

Anhiiuumin chromatographum silica gel column (20 g) WazT=R9AI petroleum ether uazld
. ] ' - v - N
graded mixturesiy 2:98 183 ether 1w petroleum ether. §anusnizza0anuN 1w delta8-isoTHC (30 mg,
v o . . - o . -
9.5%) @148 a mixture of delta8-iso THC was delta-9-THC (100 mg). muqmmml'ﬁ:mmam:lﬂu delta-9-

THC (172 mg, 57%) Iﬂ!.lm'mu?qn%r'uaa delta-9-THC (il 98.7%.(Ta31ATWAIL HPLC

a & a4 a &
5. 1 71U@su89 CBD 11JW THC Nitialwias (Spontaneous conversion)

a

fmaauaimsiwdon CBD 1w delta-9-THC muldnzfifinsaaaialunadueimisvasunud
vd a 4 o v w > v = . & 2 sh . . ¥
& Famsulasuuamuanasmadild CBD N MsEN® in vitro §BINIANBY ‘1@1'1'nn17n's:vpnl'flu
: oA p u Ky . "
n3siNAz(gastric  fluid) Wauaastsnnudnlydlun s donudasit lusoauusnldsisautanisiia
o ve o a 3 :

confirmed delta-9-THC uaz delta-8-THC ija CBD laaun nu simulated gastric fluidlapilsneann enzymes
o - v A . ot . 1.
namnnal 37°C. F‘J,‘a"lﬂmu'ﬂgﬂﬁ acidic environment l1n3zU1N1S normal gastrointestinal transit CRER It
expose orally CBD ﬁi’ﬁ"%’nmﬂ'ﬂ’m vinlifia levels of THC Laga1T psychoactive cannabinoids 8w 181917
drfiasnannunuléniosisinen (threshold for a physiological response) TIUNTW in vitro AiFay lH31LI W
mMIAa delta-9-THC fuwnuwiiinasdaulu artificial gastric juice fIUTIAAN pepsinlaviiaasMIliouan

CBD (flu THC 1NB3 2.9%.
6. tndzAna 11l (General Pharmacology)

A.Routes of administration and dosage

o a a a

a - g4 v o , a o € € [T} '
‘luﬂaquuuﬂuu cBD fivianpdvldiunsivseniuniaimainenmsunnduszdadimie
NAAN T CBD ﬁa;liizﬂi'nm'iﬁ'wmiwmu 2 ms lumsydsomaediin 17 CBD v oral 'lugﬂuumﬂu
capsulen3aazanulwinaiu(suiaiu olive or 1) @wnsnldng sublingual w38 intranasal routes Tavd

FraneTasnmaiildnnlan (range of oral doses) daulnnilivuia 100 -800 mg/day.

B. Pharmacokinetics

v . a N [ a o
msl¥n1ahn(Oral deliver)vas CBD fitllu oilbased capsule ldsumsusziinluayud anatiiasnn
anusunsolumsazaefilid n1saady CBD Tuszuumaduammanuin biuiueuuazlnaiinandranu
1N Snsusziiindn Bioavailability Tu oral delivery iy 6% 14893970 significant first-pass metabolism.[38],

luanmadannamonigunIng wuidiaausandownAszIMU095dUCBD 1 whole blood 11 1, 2 waz



3 #aluandslW CBD i 600mg oral CBD ww0.36 (0.64) ng/mL, 1.62 (2.98) ng/mL and 3.4 (6.42) ng/mL

s : - " . \ a_d ooy
AUAAY [39]Aerosolized CBD Hspaulvan peak plasma concentrations BENIIIALIM  5-10 WM UM

bioavailability §9n1 oral administration

CBD gnuenluladfigunuy extensively. Tauil primary route #8 hydroxylation 1{l4 7-OH-CBD
wszgniualuladaaluly metabolites wnpiia %aa:ﬁﬁﬂaan'luqams:ua:ﬁamo:[aa] nmsanuly
Tm‘[wmawnaéﬁ'umamwﬁ(human liver microsomes (HLMs)) waasl¥tiiwin cBD gnuanluladlay pooled
HLMs Tiflu eight monohydroxylated metabolites (6Q-OH-, 6B-OH-,70H-, 1"-OH-, 2"-OH-, 3"-OH-, 4"-OH-,
and 5™-OH-CBDs) 1wiwu metabolites@and1a 601-OH-, 6-OH-, 7-OH-, waz 4"-OH-CBDsiilu CBD winfi
WU . Uaz recombinant human CYP enzymes $1waw 7 wila wutlu capable of metabolising CBD: CYP1A1,
CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP3A4, and CYP3Alauil main isoforms 1flu CYP3A4 was

a ° . v . . ] Y ] P | o]
CYP2C19 lunmsfnwidwanunn wuin CBD fuds cyp isozymeslw in vitrowd BiTalauinisieiiiud
anututunas lodnalumenddin |

C. Pharmacodynamics

= . . a o« a o d o V= '
4 cannabinoid (CB) receptors NiUJunan 2 91 fa CB1 receptors ‘mwagm:‘uuﬂizmnmunmd
. ad X 4, P ' ' N - | @ a
UNSMINUBLEBRIUURY WRE CB2 receptorsTanylugiusau JUBITINMY 'lm*naﬁﬂu%mmnmnm:uu{]u
Qﬁﬁuﬁuua:'lmzuumoLaumms uazinuwniuia sz uulssRMaEIwNa1s

cBD Lildnszlasasany CB1 receptorsiimumumsanuinmunnfinonuitliinsaeuanes
o v e o e ' a o [ - '
fialalumsdunuaasuangns lunsAnsiNaaTiaianunauuL agonist 1 CB1 receptors3BIWEIUIN
' vt [ . o A , © A . - « A A9 o
wud hifinaaanans lasiinsnuniesoanuyinn finudn CBD 1w weak agonist waziiluaInison g

antagonist a3 ﬁmmvﬁu‘ﬁugo(MOuM) WRzCBD 033 affinityns CB2 receptorsiein

Tunsavaaia cBD lunuwduazind ceDleuamideiniinafinansnean THC Tuwy mice, CBD i
mmmﬁwqmﬁnwmzﬁtﬁlmﬁquanﬁu(behavioral characteristics) 16 (1% n13n@locotor  activity,
hypothermia, antinociception)iilaifitany CB1 activationlwumisii THC aranansznudainduile ce1 lé5y
msnazan (43, 44] lumsansmwsasszuudszamluuysduacludad leusasiicep finadaszuufonei
W luneasetuny THC 45) In contrast to THC uazCBD Lifinasasasimadusasinlanianiuauladia

moldnzund uwalwluesanueToanlenudad wuii CBD amdaminadusainilaniannueulaia



a é a 4 .
NINTIVAATICHUARUIVUBEA (Analysis of cannabinoids)

Analysis of cannabinoids

0.01 g (+.0001) of crystals was dissolved in 1 ml of methanol (HPLC grade). Solution was

sonicated for 2 min and vortexing for 10 sec. Samples before HPLC analysis were further diluted with

methanol to the final concentration of 0.01 mg/ml.

Chromatographic Analysis

Analysis of cannabinoids content was performed using Waters 2695 (Milford, MA, USA)
separation module equipped with auto injector, sample cooler, vacuum degasser and column heater units.
Separation of all cannabinoids was accomplished on YMC PRO C18 (150 x 4 mm L.D., S-3jdm) RP
column coupled with C18 precolumn maintained at 30 °C by a CTO-20AC column oven. Isocratic elution
consisted of acetonitrile:water (FA 0.1%) (4:1) was done in 30 min. The flow rate was maintained at 0.8
ml/min. The cannabinoid CBD and CBD-A were monitored at 225 and 306 nm wave length respectively
using dual absorbance detector Waters 2487 (Milford, MA, USA). The injection volume of 20 I was
injected using auto sampler at 10 °C. Data evaluation was

performed using Empower 2 software.

Quantification of CBD and CBD-A were obtained from linear regression equation of calibration
curve of individual reference standards by plotting concentration versus the area ratio. The calibration
range for CBD and CBD-A were linear from 5 to 500 [g/ml. Samples which contain CBD or CBD-A
concentration higher than 40% were weaken diluting 10 times beforeinjection. Retention time of CBD-A

was at 7.1 min and CBD at 8.1 min.

Analysis of terpenes 10 mg of homogenous sample was scaled and diluted with 1 ml of pentane
containing 0.04 % of decane as internal standard. The tube containing the sample solution was placed in
ultrasonic bath for 5 min and then mixed. 200 pL of prepared solution was diluted with 800 pL of pure

pentane mixed and individually analysed by GC-FID.



ro

An Agilent HP 6890 gas chromatograph equipped with FID was used for the analysis of terpenoids,
Separation was accomplished on a Rtx-5 w/Integra-Guard capillary column (30 m length, 0.25 mm j 4.
and 0.25 pm d1). Injections were carried out in split mode using a general purpose splivsplitless liner
packed with glass wool. The program started at 50 °C, increased to 280 °C (at 15 °C/min) and held for 15
min for a total of 31 min. 2 pL of each sample was injected with helium as the carrier gas (constant flgy
made, 1 ml/min) using a split ratio 1:10. Temperatures were applied 280 °C for the injector, 260 °C for

the transfer line. Data was analysed using Chemstation v.1.02.00.275 (Agilent Technologies).
List of the target Terpenes:

Compound RT

Decane (IS) 5,165
-pinene 4,635
Myrcene 5,095
Limonene 5,538
Linalool 6,176
E-Caryophyllene 9,328

Decane concentration in pentane 0,04% = | ml pentane contain 0.292 mg decane.
0.01g of sample dissolved with 1000 pL pentane containing 0.04 % decane.

Extract with concentration of 10 mg/ml dissolved 5 times. Final concentration of the extract in solution

2.5 mg/ml (0.0025 g/ml).
Final concentration of decane in solution 0.073 mg/ml.
0.073 mg of decane / 0.0025 g of extract = 29.2 mg/g extract

Calculations

Peak Area of decane - 29.2 mg/g extract
Peak arca of target compound - x mg/g extract

x=29.2 x Peak area of target compound / Peak area of decane = amount of target compound mg/ g

cxtract.
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(Pharmacologic effects of medical cannabis)
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1 iU INISUNNG (medical cannabis)
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Figurs 1. Concentration-response CUrves of cannabinoid
compounds on the CB, recepior. The full agonist is the
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partial agonists are A°-tetrahydrocannabinol (THC), which
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Table 1. States with Enacted Laws to Allow Marijuana Use for Medical Purposes

State Year Passed Possession Limit

Alaska 1998 1 oz usable;  plants (3 mature. 3 immarre)
Arizona 201G 25 o= usable; (~12 planis”

California 1996 8o 0 121

Colorade 2000 ;

Connecricut 2012 i

District of Celunbiz 2010 2.

Delaware 2011 S

Hawzii 2000 3

Maine 1966 2.5 oz uszble; 6 plaats

Masszchusetis 2012 60 day suoply for personal medical use
Michigan 2008 2.5 ¢z usable; 12 plants

Moniana 2004 1 oz usable; 4 plants (maiure),

Nevada 2000 1 oz usable; 7 planis (3 marure, 4 immatus
New Jersey 2010 2 oz usable

New Mexico 2007 3§ oz usable; 1€ plants (+ mature, 12 immaiure}
Oregon 15¢¢8 24 oz ussble; 24 plants {& mawure, 18 mmamr2)
Rhode Island 2006 15 oz usable: 12 planis

Vermontl 2004 2 oz usable; 9 plangs (2 mature. 7 tmmature?
Washington 1008 24 oz usable; 15 plants
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4. WOMIAIANY (Psychiatric Implication)
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