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daingA1gmas Cannabis sativa L.

29A Cannabaceae
TARINTY
> cannabis,
> hemp, Indian hemp,
° ganja

> marihuana, marijuana
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fiber

2. 115l uan

medicine,
intoxicant

3. A1%9
food

Bonini SA uazAalz, 2561 Gould J, 2558 [(RIES
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> A’-tetrahydrocannabinol (A°-THC)
> cannabidiol (CBD)
> cannabinol (CBN)

> cannabigerol (CBG)
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Cannatis sanigy

s sativa L. (Moraceae].

" ANRASANTUNNELNUAY T ———

Harvesting and Post. P Harvested i autumn when the fruit maniees.
Harvest Handling

the stool.

Properties and » Suweets neutral, Moistens the intestines and frees

(~4 (-
. L 3\' ﬂ ﬂ ﬂ mc.v Oﬁ’] M.aww » Oval-shape. Externally grayish-green of grayishyellow ustrou® o ﬂ:" ‘t‘;:m{mn

Features is thin and brittle, easily crushed.

The inner seed coat is green, with two cotyledons that are

f full pleces with o

QI 1 d9|/ ¥ o o o %
WinANgNaulian 14 tintinainisiesyn
LuLgaa sz wisin luseanneatasvisa

AanAngad 104 luggeany

Apex slightly painted

X Has tiny white or brown reticular
patterns

NINAINUNIAD Chinese Medical Identification
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U w.A. 2296 auilea (Linnaeus)
TNNNHANANFTNERLAL

TUAULINTFT TAINENANRATUR
nyaiu Cannabis sativa L.

an et lud Cannabaceae
luniisaa Species Plantarum

i* CAROLI LINNAI

S:x BRigie M:tis Svicie Ancriatri; Menpic. & BoTaw,
Proress. Ursar; Equitis pE STELra PoLanrs;

SPECIES
PL ANTARUM,

"EXHIBENTES
PLANT AS RITE COGNITAS,

GENERA RELATAS

CUM
DIFFERENTIIS SPECIFICIS,
Nowminisus TRIVIALIBUS,
SYNONYMIS SELECTIS,
Locis Natavmus,

1

SecunpUM

SYSTEMA SEXUALE

DIGESTAS.
TomuslL
Crim Pnulmi 8, R. Mrir Suecie @ 5. R, Mitir Polowixe ac Elefforic Saxen,
e e et e e S T I i S e N N
HOL MIAZE,

1R “Iueewsts LAURENTII su.vn
: E l?s; . '.,"~'/_1 - TR

__,.,“}..

Internet; www.biodiversitylibrary.org




=

a ¢ Y
T INLFNANIVDNNTYY

= I}Aﬂ W.A. 2418 anx15A (Lamarck) 1Wnassuamanangng
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"Aavertinrasiyrdle » 1tin Ae
=C. sativa L. foymafiafilgnludssmenisiniannzsunn
=C. indica Lam. sqanthfinulusssumifisuienaziiiauing
" slannniavasiinisiauatiia C. ruderalis Janisch.

taqtiudnngneAgnsaansu NG Ny
alg A& o

NAAINE mamwgnﬁmtﬁm%mﬁm

=

Aa Cannabis sativa L. uazdadauiiludanas



Enter a genus «

Pla nt LISt A working list of all plant species

The Plant List — Angiosperms — Cannabaceae — Cannabis — Cannabis sativa L.

I(e“/' IS Nname Is the accepted name of a species In the genus Cannabis (family Cannabaceae).
The record derives from WCSP (in review) (data supplied on 2012-03-23) which reports it as an accepted name with original publication details: Sp. /
ﬂjy Full publication details for this name can be found in |PNI: http://ipni.org/urn:1sid:ipni.org:names:306087-27.

BOTANICAL . N
GARDEN See "Status”, "Confidence level”, "Source" for definitions.

Sort the name records using the ¥ buttons.

Name $ Status 5 Confidence level 3§ Source $ Date supplied %
Cannabis americana Pharm. ex Wehmer Synonym L8 WCSP (in review) 2012-03-23
' Cannabis chinensis Delile Synonym

Global y y Cannabis sativa f. afghanica Vavilov Synonym
nge;ﬁri;ge Cannabis erratica Siev. Synonym Cannabis sativa f. chinensis (Delile) A.DC. Synonym
Cannabis foetens Gilib. Synonym Cannabis sativa var. gigantea (Delile ex Vilm.) Alef. Synonym
® \0‘7’ Cannabis generalis E.H.L.Krause Synonym Cannabis sativa var. indica (Lam.) Wehmer Synonym
. Cannabis sativa subsp. indica (Lam.) E.Small & Cronquist Synonym

Cannabis gigantea Crevost Synonym S _p : (Lam.) f‘ ynony
(.;,’- — Cannabis sativa var. indica (Lam.) E. Small & Cronquist Synonym
77z Cannabis indica Lam. Synonym Cannabis sativa subsp. intersita (Sojak) Sojak Synonym
Cannabis indica f. afghanica (Vavilov) Vavilov Synonym Cannabis sativa var. kafiristanica (Vavilov) E.Small & Cronquist ~ Synonym
0PI Cannabis indica var. kafiristanica \Vavilov Synonym Cannabis sativa var. kif A.DC. Synonym
Cannabis intersita Sojak Synonym Cannabis sativa var. macrosperma (Stokes) Asch. & Graebn. Synonym
c bis kafiristanica (Vavil Chriok s Cannabis sativa var. monoica Hol. Synonym
A annabis kafiristanica (Vavilov) © ynonym Cannabis sativa f. pedemontana A.DC. Synonym
B;':ir::g:’::m Cannabis lupulus Scop. Synonym Cannabis sativa var. praecox Serebr. Synonym
Cannabis macrosperma Stokes Synonym Cannabis sativa var. ruderalis Janisch. Synonym
g Cannabis ruderalis Janisch. Synonym Cannabis sativa var. ruderalis (Janisch.) S.Z.Liou Synonym
. . - § § N Cannabis sativa var. sativa Synonym

| Cannabis sativa f. afghanica Vavilov Synonym —— -

Cannabis sativa var. spontanea Vavilov Synonym

Cannabis sativa var. vulgaris Alef. [Invalid] I Saunapuio

Internet; www.theplantlist.org/
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¢ From the latin for
! cultivated, these

! plants are tall and
i branched. They
i are the most

: common strain for
i all uses,

" 1 A9NNgS FF9resly
AN L

|:/ -\:I
“ INDICA 1-7n
i These short, broad-leaved plants
are often used to make hashish.
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ANUUANAIVDINAN
sativa-typewas indica-type
;

D
)

LUANNTNFEANEWUGLFHUST yinlal (wiele) UM (BWATREDY, UnNan,
_ WOLAZSUANRLUTAURIDULAE)
nsUSummINGANIA Aaudewu (late-maturing) Aaudnada (early-maturing)
ﬂfaﬂﬂ%ﬂuqﬁmﬂﬁmm%’ﬂu msLlfusalugfinmaTinuauazuiuds
AAUTNEGY (Io- LHAT) AEUTARE (o-ln 111RS)
ANHULIN Aaruugngzans (Uangeng) lunw (ﬂé’mz%u) AANeIgLINgE Wiy ANG

Tadnunidy #19ng

Tuuay Tundng

AIERRRR Ay

late-maturing early-maturing

nauvex (sweet) nawlivex (sour & acrid)
wu CBD aavizaluny wu CBD wunn
HAfBAALsEaIN v‘iﬂﬁ’mgum Mg
_ Hauaanas1eng M lFinaansu

Chandra S wazpade, 2560
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1.

Aryanlindulas (hemp) Adgnlued@anzduaniazetsl wo THC dEunnidas
winuas CBD Usnnnigs

Ayanlidulas (hemp) Adgnlue@anzdusan Inaanizaw § THC 1Eunnudas
natlunane weid CBD 1unnigs

Aeyrn (marijuana) nugnislduouiedsliuazie@anans § THC deunngannn
(TannsAnaasitysaiiniipe ‘sativa-type’)

fyen (marijuana) wﬂ@mmmm‘ﬂﬂim Inganzludnniiagiuuazsznalndiass
7 THC uaz CBD Glu‘i_l?‘mmmwmu (Fensdnaesiymaiiaiiae indica-type’)

”ﬂ;fmmﬁl,éfulﬂ (hemp) %qLﬁmmmmm%umﬂﬁuﬁmmﬂdu 1. Ay 2.

ﬂmmmumhLﬂumm@ﬂqwﬁmmmﬂavmw (marijuana) @ mmmmmmmmmmawuﬁ
UDINGHN 3. LAT 4.
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Small & Cronquist Hillig McPartland &Guy Clark & Merlin YINITAY

(2519) (25473, 2548a) (2547) (2556)
C. sativa C. sativa C. sativa C. sativa A
subsp. sativa ‘hemp biotype’ subsp. sativa subsp. sativa
var. sativa (narrow leaf hemp) .
C. indica C. indica C. indica - A0 49
‘hemp biotype’ subsp. chinensis  subsp. chinensis Unu
(broad leaf hemp)
NAN
C. sativa C. indica C. indica C. indica ‘sativa- 49 r;i"f]
subsp. indica ‘narrow-leaflet subsp. indica subsp. indica type’ e
var. indica drug biotype’ (narrow leaf drug)
C. indica C. indica C. indica ‘indica- 1 unans
‘wide-leaflet subsp. afghanica  subsp. afghanica type’ NANEY e
drug biotype’ (broad leaf drug) a4 !

Chandra S wagaade, 2560




NIV MUNNWI MuanvazManll chemotype)
= 4
uaz Wulnil (phenotype)

_ Futterman w.a. 2524 Fournier w.a. 2530 Galal w.A. 2552

AUIULTZLAN
(% ai 1 v 2 3 5
fAygnnuLiale
drug-types ‘drug’ ‘drug’,
fiber-types ‘intermediate’ ‘intermediate’,
‘fiber’ ‘fiber’
‘CBG’

‘non-cannabinoid’



msdwunnammuillynil (phenotype)

annisrneaes Galal wazame T 2552 Taauuniyaneenidy 5 Uszinn Taald
Usnnuansnguuauuniueasndna o luidslszinn loud THC, CBD waz CBG

Wlulnil (phenotype) CBD CBD:THC CBG:CBD
1 Drug 0.5-15% 0.01-0.16% <0.02 ~ 0.5
2 Intermediate 0.5-5% 0.9-7.3 % 0.6-4 ~0.1
3 Fiber 0.05-0.70% 1.0-13.6 % >5 ~0.05
4 CBG <0.05% <0.5% - >0.5
5 Non-cannabinoid 0 0 - -
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Applications for He

Hemp fibres have some of the
all narural fibres. 'y are mai
paper, insulation material and for
applications

Before the rediscovery of industria
Hemp fibres were mainly (» 95%) u:
Even in 2014, Hemp pulp & papq
the most important market for E
mainly by French producers.

Insularion material is the second
Hemp fibres today. Insulation ma
applications Other non-woven a
for gardens and agricultureand

European countries) are the don
culcivation. Together wirth other
farrowing pigs they bring the shan

Biocompaosites account for 14% of ¢
established biocomposite maket is|
interior applications with a share]
This corresponds to more than 3
about 7,500 tonnes of biocomposit)
berween 30 and 70%).

Automotive blocomposites for ir
growing market and are used for
spare wheel covers, parcel trays h
much more.

Pulp & Paper, Insulation, Biocomposites & Construction,

Food & Feed and Lifestyle Applications

The perfect green m

Hemp Seeds
= a nutritional powerhouse
= excellent and unique fatty acid

* high protein quality
= high fibre content

Hemp Fibre

* good mechanical properties

» the perfect reinforcement for
your (bio-based) plastics

= good availability at low cost

= no competition with food
production

Pictures: Hampro Int. (DE), nowva (DE), The Hemp Cooperative (SK), HempHax B.\. (NL)

The European Industrial Hemp Assoclation (EIHA)

Cannabinoids

= Cannabidiol (CBD) is the primary
cannabinoid of industrial hemp

= no psychoactive effects

= food supplements, functional
cosmetics and e-liquids

= pharmaceuticals

fleaca {UWDEJ

egional development

culcivation of the Hemp crop
ver for economic succes and the
Hemp products

and disease resistance, Hemp can
any agrochemicals. This is rare in

ulrures, Hemp is an enrichment
prarional crop

s main products and by-products
ires no chemical additives and
d in applications it has brought

' 1 tonne of glass fibres shows a
2 ronnes COy-eq whereas natural
| COeq.

s, hemp fibres show similar results
ssions.

Internet; eiha.org
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Internet; www.hkm.hrdi.or.th
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= ihdunaaniyan (hemp seed oil)
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Internet; www.auracacia.com
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Environmental Chemistry Letters (2019) 17:393-408
https://doi.org/10.1007/s10311-018-0812-x
Revised version

Hemp-based adsorbents for sequestration of metals: a review

Nadia Morin-Crini' - Sonia Loiacono' - Vincent Placet? - Giangiacomo Torri® - Corina Bradu? - Mirjana Kosti¢® -
Cesare Cosentino® - Gilles Chanet® - Bernard Martel” - Eric Lichtfouse®® . Grégorio Crini'©

Abstract

With the increasing focus on renewable materials and sustainability issues, the development of non-conventional materials
from natural resources and possessing complexing properties is currently an area of extensive research due to their poten-
tial applications in biosorption processes for pollutant removal. Among them, the hemp plant (Cannabis sativa), an annual
high yielding industrial crop grown for its fibres and seeds, is one of the most promising materials for biosorption of metal
ions from diluted waste streams. In this review, an extensive list of hemp-based biosorbent literature has been compiled
and discussed. After a brief description of hemp and its properties and applications, the review gives a general overview of
liquid—solid biosorption processes for metal sequestration from aqueous solutions onto hemp-based materials.

Keywords Hemp - Metals - Sequestration - Biosorption - Mechanisms
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Fig.9 Short hemp fibres before
(left) and after (right) carboni-
zation. (Adapted from Vukéevié
et al. 2015)
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- A°-tetrahydrocannabinol Chemical class 2005 2015
A°-THC type 9 " 23

(A%-THC) AS-THC type 2 5

= cannabidiol (CBD) CBG type 8 16

= cannabigerol (CBG) gﬁgtype 6 3

. type

= cannabichromene (CBC) CBND type 5

= cannabinol (CBN) CBE type 5
CBL type 3
CBN type 7 11
CBT type 9 9
Miscellaneous types 14 30
Total cannabinoids 72 120
Total non-cannabinoids 419 445
Total 491 565

Kinghorn AD Wagmale, 2560
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A°-THC type 17.3
A3-THC type 1.9
CBN type 9.6
CBD type 7.7
CBC type 7.7
CBG type 16.3
CBND type 1.9
CBE type 4.8
CBL type 2.9
CBT type 8.7

Y
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U3unuans THC, CBD finulurityan uilemudauaasieinygn (wasdszinnaasiys)

TABLE 1 | Summary of the concentrations in cannabinoids found in different parts of the hemp plants, in witro hairy roots, and some commercial medicinal products.

Hairy Root Seed Stem Leaves Pollen Flower *Bedrocan®  *Bediol®
roots
Maolecules Fiber- Drug- Fiber- Drug- Fiber- Drug- Fiber- Drug- Fiber- Drug- Fiber- Drug-type Drug- Drug-type
type type type type type type type type type type type type
1.048 0-12 174 196- 20007 20007 603009 312300 TB300f a51009 190000 19000
T H C [<0.5in [<2in 475 22000
kernal)® kernel® B000°
e o
1.672 1430 67- 42- 17ab 17a0@ 112009 4400
C B D 2448 7e? 7850 20000" 3000 '
18000
CBN 2eqd 34 0-47! 8009 13500
849
CHG 1.638 20007 10007 13100 =600 100010000 11200 17od
THCV 5100 =600 {<B00) - 1300 1300 =600
CaC 32400 4 g0 900-2200 2and 5400

Data ans axpressed in pg g of dry weight. The moast recent raferances have bean used, when avaizbls. Abbrevistions: THC, A°-fatrahydrocannabingl: CBD, cannabidiol: CBN, cannabinal: CBG, cannabigerol: THCVY
tetrahydrocannabivanin: CBG, cannabichromens. Rafarances: 3Farag and Kayser, 2015; PAdapled from Stout af al, 2012: ©Aoss of al, 2000: YPatrovic of al, 2015 {concentration in hempseed off); ®Potiar, 2004
Pacifico at al, 2008 (growth cunve experimeant, the maximum concenirations are represented); 98ruci ot al, 2072: "Ross of al, 2005; \Aschedick af al., 2010 1Cappalletio of al, 2001, data from stem dust. *Commercial

pharmacautical praparations.

Andre CM Wagmade, 2559




TFIATIZN
(biosynthesis)

OH

+
N XNo oo HO OH
o°- o I

Geranyl pyrophosphate Olivetolic acid

Geranylpyrophosphate :
olivetolate geranyltransferase

\

OH
x COOH

HO CsHi4

Cannabigerolic acid

Tetrahydrocannabinolic acid
synthase

Cannabichromenic acid
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CsHyy  //HO CsHys
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delta-9-Tetrahydrocannabinol (THC)

Cannabidiolic
acid (CBDA)

Cannabidiol (CBD)

Cannabichromenic
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Cannabichromene (CBC)
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O’Shaughnessy
investigates medicinal
use of cannabis in India?

Isolation of first plant

cannabinoid, cannabinol1%*

Cannabidiol

isolation3*

Cannabinol structure
elucidation3*105

Isolation and structure
elucidation of anandamide?°

Early pharmacological

Discovery of

CB2 (REF. 31)

investigations?

Discovery of SR-141716A,
the first CB1 antagonist>®

A®-THC isolation and
structure elucidation®

Cloning of the first

endocannabinoid-degrading

enzyme, FAAH108

Isolation and structure
elucidation of 2-AG3%107

Research on cannabinoid

pharmacology and metabolism

8,9,15

Discovery of CB1 (REF. 27)

Discovery of SR-144528, the first
CB2 antagonist®

Anandamide

receptors09110

activates vanilloid

signalling by
endocannabinoids*

Discovery of retrograde

Discovery and evaluation of
endocannabinoid-like brain
components®?!1! discovery and
evaulation of functions of FAAH and MAGL

inhibitors3383112113 cell biology!!'* and

neuroscience studies carried ou
clinical trials initiate

t115,116 and

d101,11?,118

Cloning of the first endocannabinoid-
biosynthesizing enzyme

119
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W.F. 2381-2386 W.A. 2507-2518 W.A. 2513-2533
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W.A. 2442 i 2

. W.f. 2531

R ieannabinoid A-tetrahydrocannabinol

LaE@13 cannabinol (Ag-THC)

AUNUASU CB1

W.A. 2483 | | W.A. 2485-2493 W.A. 2536

NUET L‘ld]wli’NLLiﬂﬂ’]iVlﬂﬁan]ﬂ/]%‘V]’]\‘} ) .
N A AUNUNISU CB2
Cannabidiol (CBD) LAEYINEN
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trans-A2-tetrahydrocannabinol, A°-THC types
= a2 A%-THC wumsausning Gaoni uar Mechoulam uil w.a. 2507

" gng A-THC ffgvsnsysusmiy uauwniuess (cannabinoid receptors)
= wuy partial agonist 4 2 aiim Ao 18n CB1 uaz CB2
= Fafiau 1 denuaneaiia 1w SHT,, p- uaz 6-Opioid, glycine

=911%5% A°-THC @@ﬂqméﬂi:ﬁu@zuuﬂizmm (psychotropic effect)

Qrdl 1 £ = Y £ [~ o o Y A
'qmﬂuj U ANUANLARYY LNUIA ANUNZLIN @ﬂﬂqqmmuiu@ﬂMW Vl’]sl,ﬁlﬂﬁ‘ﬂa_,l’ﬂ’ﬁfi’]ﬁ‘

A2-THC enannlifiannsiim (addiction) wazaudnnieaa (@nxiety)




CB activity Non-CB,/Non-CB, activity
pCB Target | Functionality Target Functionality

AS-THC CB, Partial agonist GPR55 Agonist

NR

LPI inhibitor
GPRI8 Agonist

SHT; 4 Antagonist
CB» Partial agonist - and Allosteric
d5-OPR modulator
PPARYy Agonist
GlyR | a; | Positive alloste-
ric modulator
o> | NR

oz | Positive alloste-
ric modulator

TRP TRPV1 NR

channels TRPV2, 3.4
agonist
TRPMS
antagonist

TRPA1 agonist

Kinghorn AD Uagpale, 2560
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cannabidiol, CBD type
= g3 CBD \fluansdnrdnyfidanlunjuenldantoaaiesilfiduly (fiber type)
= 413 CBD ‘f‘:@@ﬂﬂﬂ/}éﬂ%ﬁuﬁ’ﬁuLLﬂuuﬁﬁu@ﬁﬁﬂﬁﬁ‘ﬂﬂﬂ’j’] A%-THC

"y CBD Lﬂum?ﬁiﬂ@@ﬂqwéﬁimzuuﬂazmw (non-psychoactive effect)

= CBD au1sneangnaniuiaiuanaieatin
" gMuNTnReNNEANUNNENIAY

" uAtam
" ARNYNNIA
. v [~3
M EAER
" Frun1srauldaniagy
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CB activity Non-CB,/Non-CB, activity
pCB Target | Functionality Target Functionality

CBD CB, Antagonist* GPRS55 Antagonist
GPRI18 Antagonist
Negative alloste- | 5-HT A Agonist

ric modulator 5-HT54 Partial agonist*
5-HT;4 Antagonist
Aja Agonist
CB, Antagonist* p- and Allosteric

0-OPR modulator
PPARY Agonist

AEA Inhibitor GlyR |« | Positive alloste-
uptake ric modulator
o> |ND

oz | Positive alloste-
ric modulator

GABA, Positive alloste-
ric modulator

TRP TRPY1, 2,3
channels | agonist
TRPAT agonist

Kinghorn AD Uagpale, 2560
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cannabichromene, CBC type

= a13 CBC uanshilianssninganga lunguuanuniiuets

a

" g13 CBC wuunnluszashnyanasasoyiuin (vegetative stage)

-
a

ﬁ@ﬂﬂ’\?‘ﬂvﬂm‘]_lﬁhuﬁ@”]ﬂﬂ@iﬂ

= 417 CBC 1ﬂﬂ@ﬂqw§ﬁi@ CB1 uaziign
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cannanigerol, CBG type

"a13 CBG "Laiﬂfaﬂqm‘éﬁimwuﬂizmw (non-psychoactive effect) #iinunns
nseru CB1

"gnsanmnyaidiunn CBG ge (1ufl A%-THC) anunsniiunisfiuvenmssasmy

"a13 CBG nszfunimineuaes a-2 adrenergic receptor

" N19UAUAL
" paNenANLLA

" 1Aam
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cannabinol, CBN type

"gnsnguilldannisifinlfisaeandiaduaasans A%-THC
= dnwulud g iufanaziulduu

"gnsiianunsnsuiumsuuauuniueasd CB1 1éiasndy A%-THC
= aeinliigrslunianseruszuulszaniles
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=

ansesFtlszneviniian y Aiwe T oy
" nguwasiuans (terpenoids)

" nguilalauens (flavonoids)

" nguaniiu (lignins)

" nguiuea (phenolic compounds)

" luihduwaniye (hemp seed oil) asliasAtlsenau unsaladunanasiia @
nanlalwadn (linOoleic acid)

nanunuu-lalaan (y-linolenic acid)

naalaiaan (oleic acid)

naaunadan (palmitic acid)
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* Endocannabinoid system (ECS) \fuscuuniearsanananusialuvislussuudszam

AVUNANUAZTZLLIAN UL ANel

= CB1 receptor

" 9UUsrAMAIUNANATHUNLIMFAN1TAILANNNITUEINT ANNEN ANNIAULIIA ANINA NNFRAEN

g
LAZNNTLARAU bUIN

o/

" P90 UUAN MY AU NATNEE NN9LALANYNg Walte laiiu uay masvessuaall
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= CB2 receptor Kkl

* TuszuunAAniy ldunumAuANNIsAuaImg wiltaauAn n1suas cytokine TuszuuniAnmiy
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Endocannabinoid
system

/I\
CB1 CB2
‘\I/ N
/I\ sm@cle, — \ ]

. . peripheral blood
sruUlsrdangdiunans myocardium, mononuclear cells 3
adipocytes, etc. o NIZUIUNNIANIAL
nauilaiala
— NARALADA
N
AanaraanLlozdn danasiananl5ve 7ruLlsrandaunany nanNLaLEL
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I a ¢ The two best known cannabinoid receptors
4 are: CB,, which is mostly found in the central
IzVUBDULIAUAHUUTIUUHOEN are: CB hich I sty found In the o
peripheral nerves, the uterus, testes, bones
and other body tissues; and CB,, which
exists mostly in the immune system.

Brain

There is some clinical evidence that CBD can treat
epilepsy. But the strongest evidence for a link between
epilepsy and the endocannabinoid system comes from
basic research into neuronal signalling.

\ L - Central nervous system

. Smoking cannabis can reduce HIV-associated
chronic pain. Cannabinoids may be beneficial
for the treatment of chronic neuropathic or

\ cancer pain®.

J — —— Liver

CB, receptor signalling is linked to liver fibrosis,
whereas CB, receptor signalling reduces fibrosis.

- —~  —— Endocrine system
Animal studies have shown that THC can suppress
reproductive hormones, prolactin and growth hormones,
but effects in humans have been inconsistent®.

Muscles
A combination of THC and CED can alleviate muscle

| spasms in multiple sclerosis®.
Gould J, 2558
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"Endocannabinoids visa endogenous cannabinoids
NN ANINTIeNIEaFININLazaNN1TRaLnL cannabinoid
receptor (CB receptor) 14

= Endocannabinoids 7idaalusrenia Tdun
= N-arachidonoylethanolamine (AEA, anandamide)
= 2-arachidonoylglycerol (2-AG)
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N-arachidonoylethanolamine 2-arachidonoylglycerol
(AEA, anandamide) (2-AG)

Internet; pubchem.ncbi.nlm.nih.gov
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nngauaes THC
Au CB1 waz CB2

Yostsynaptic
neuron

nnurae endocannabinoids
qu CB1

Endocannabinoids /
rotrasmitters
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i Cannabidiol (CBD) Aunnedn (wadga) duansnguuauunduess
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Cannador Aunnedn (wadga) THC uaz CBD Aiartaanniiay
Epidiolex® vty 413 CBD indufiaraannioye
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o AEWUEG
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Dronabinol nuneLn (wailga) THC faAsnzif
(Marinol®, Syndros®)
Nabilone (Cesamet®)  Aunisin (uadda) ansdaunmzvinguauuniiuess (THC)
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Forensic Science International
Volume 298, May 2019, Pages 298-306

ELSEVIER

Cannabis as a cause of death: A review

Olaf H. Drummer AO * & &, Dimitri Gerostammoulos * °, Noel W, Woodford * ©

® Show more

https://doi.org/10.1016/j.forsciint.2019.03.007 Get rights and content

Highlights
+ Smoking cannabis has been associated with acute myocardial infarction.

« Some deaths have been attributed to smoked cannabis.

« Thrombus formation and stroke has been associated with use of

cannabis.

+ Acute use of cannabis should be considered as contributory to death in

SOIme cases.
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International Journal of Drug Policy
Volume 26, Issue 2, February 2015, Pages 135-142 Nﬂ?w LAYUN uq@ui@ @\'ﬁ,&
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Research paper

Probability and predictors of the cannabis gateway .
effect: A national study dlunsAnenlugnl4noyen 6624 3¢

a

Roberto Secades-Villa * ® & &, Olaya Garcia-Rodriguez * °, Chelsea J. Jin ©, Shuai Wang °, Carlos Blanco ?
B Show more

https://doi.org/10.1016/j.drugpo.2014.07.011 Get rights and content
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Highlights

« We examined progression from cannabis use to other illicit drugs use in
the NESARC.

+  44.7% of individuals with lifetime cannabis use progressed to other

illicit drug use.

« Mental disorders predicted progression from cannabis use to other

illicit drug use.

« This study can help guide interventions for drug use and cannabis

regulations.
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A o

[-%% = 1 . . [-%% = 1 dlal 1
duduriintesvasinaisysn (Cannabis sativa L.) wazimngriseanssing < 1leglu
= o 1 v %4 v [-%% = [-%% 1 d” dl V24 Y Aa
Pty 1 809 s andudnnguiteansassia il lannzhlnfueuialingslu
Uszna Tdanly enanmnlinelulszmnn 5

(M) waan asw ldule HeRIu Lazen

(@) lu e lddsanvradananfinuAs

(m) asananNansLALUnd laeea (cannabidiol, CBD) fludquilszneuuazsiagd
a13wmm lalasuauuniuea (tetrahydrocannabinol, THC)

Tuiiusesaz 0.2 Taguinuin

(3) wannyas (hemp seed), Wrduannuaanyas (hemp seed oil)
wInansanaanuannyute (hemp seed extract)
(]) NNUTBLABNLUARANINNIANANTYTILALAEINa19mA lalasuatDuea

I (tetrahydrocannabinol , THC) luinufasaz 0.2 Tagitinviin I




myszyveatanaalvlnuluilszion &

(3) Wanaxvaw NrasiTangnwransin Mitragyna speciosa (Korth.) Havil.

LAzInUTaaNsig < NRat luiansyvian 1y weanaasd

(4) WY NTEaNTRNONEANaRTI Papaver somniferum L. uaz Papaver

bracteatum Lindl. viranimeauluanainaniun liluvzalaaniaafaadiiy
4 £ ! 1
(5) WinIA"EVTRNTLAATAY1E TaNTaINeNANanTin Psilocybe cubensis (Earle)

. = dlddl di = % dl % . . = . .
Singer vizandTaauluanameaiunlians psilocybin vize psilocin
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