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Cannabis for Medical Use (level benefit)
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HAHUIUHOA (Cannabinoids) ﬂé)é)g,’"lﬁ L

Endocannabinoids : clill'a"%‘imﬂ

Hudruilsznaumaaiinsenmenysduazdnisgsng
AulA09ANETTNIR 19U Anandamide 2AG WElusiu aan
aNalAENNSI3aNARNL cannabinoid receptor nsianlinszeu
receptors A14°) (CB1, CB2........ ) FINAADULIUNITNNG
v @Anenlusenmeiifendasiuanuannauasszuunan
519 9 lus19n8 (Homeostasis) AatuA A9 aIf LN SREAN

| wazmsnszangwasnulusienie Tlsunsuivinliiaams
] —/) (apoptosis) NFARLAUDIABANNLALLIA NITARLAURIAD
] w ANWLATEA WAzAU BNNIN FaullsznaumaAliuaznsau
( nu receptors ﬁyﬁ]uszuumm endocannabinoids ﬂl,ﬁmﬁyu"lu

| : s - ' o
I $79M8 (ECS) wazntluszuuildszausinszuunisdesnsi
(i FUTDUNDITR I USRI :
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MAHIDOL  Chemical structure and pharmacological

e e activity of endogenous cannabinoids
Mechoulam et al., 1995
Anandamide CB, >> CB, agonist Khanolkar et al., 1996
(AEA) TRPV, agonist Schowalter et al., 1996
Felder et al., 1995
Zygmunt et al., 1999
2-Arachidonoyl

CB, = CB, agonist Mechoulam et al., 1995

glycerol (2-AG) Ben-Shabat et al., 1998

2-Arachidonoyl CB, >> CB, agonist Hanus et al., 2001
glycerol ether
0
O-Arachidonoyl =N\ AT _
ethanolamine S CB,>> CB, agonist Porter et al., 2002

(virodhamine)

N-Arachidonoyl
dopamine

/\/Qo" CB, >> CB, agonist Bisogno et al., 2000
" TRPV, agonist Huang et al., 2002

Pharmacol Rev 2006; 58(3): 389-462
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N3NV IMNINITUNNEG : AMANEAlE Endocannabinoids

O
O ey Important fe.'_:ltm_'es of
endocannabinoids

ffffffffffffffffff

Synthesized on demand eg. brain trauma
Act locally (paracrine or autocrine)

Quickly degraded after their action

¢ ¢4 <4 <&

Act as retrograde neurotransmitters in the
nervous system

Inhibit neurotransmitter release
Derived from lipid precursors

4 <&
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N3 1Y ¥IN19NTI5UNWNE : Endocannabinoids

The EC System Is a General Stress-Recovery
System and Is Overall “Silent”; It Becomes
Transiently Activated To:

Relax

reduction of pain and anxiety; modulation of body temperature,
hormone production, smooth muscle tone, and blood pressure

Rest

inhibition of motor behavior and sedation

Forget
extinction of aversive memories

Protect
at both the cellular and emotional levels

Eat

appetite-inducing and reward-reinforcing effects
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Cannabigerolic-acid (CBGA)
OH o)

Il
C

. % =}
Phytocannabinoids : G1‘L!°l/\l61)’ ~ -

HO
|

QA
a1sdsgnaumani Tunsn THCA Systhase

1%1‘ gULIDY endocannabinoids Clll

o Y -4 n 9 Q
uyBdtazdad wu lauinlunyan

: - : e 1 a 4 =
(Cannabis) FINVUAINIT 144 ¥UA | o
= ' Tetrahydrocannabinolic acid (THCA) Cannabidiolic acid (CBDA)
ATV UA 1¥U THC 1ag THCV | |
-CO2 (decarboxylation) -CO2 (decarboxylation)

G Q Y
],uﬂﬂﬁﬂi]sﬂizﬂu receptor LA AT l

VNBUALFY CBD 810150aAN13

NMAIUVB receptor

Tetrahydrocannabinol (THC) Cannabidiol (CBD)



d o A = d 1
FUEDUINEN 5 31%1)3 unnduni Inegnlvia
PIANIAUNINAAUEITN

N3 1Ay ¥IN19NISHNNE : Phytocannabinoids

MAHIDOL . .
UNIVERSITY More than 400 compounds in Cannabis

Wisdom of the Lan

Cannabis
~480 pharmacologic entities

Combustion
~2000 chemicals

Cannabinoids Non-
(~66-100) cannabinoid Other
psychoactive (hundreds)
com ponents Cannabis
(~20_40+) Monoterpenoids/sesquiterpenoids

The composition of cannabis varies depending upon species
(C. sativa, C. indica, C. ruderalis),geography,locations and
7 growth manipulations

Printed with FinePrint trial version - purchase at www fineprint.com



d o A = d 1
FUEDUINEN 5 31%1)3 unnduni Inegnlvia
PIANIAUNINAAUEITN

Y v ¢ .
N3 hNYYININITUNNE : Pharmacological

MAHIDOL Chemical structure and pharmacological
=it activity of phytocannabinoids
A\ o Felder et al., 1995
:>‘\'-Mnhydrocannabinol [ Ak 8, = CB, agonist Schowalter et al, 1996
(A*THC) I ’

)6 > SN wistmmes THC nezsiu CB1 /CB2
—_— A o = Psychoative+.un

\ A C8,=CB,an st Th ot al., 2005
(Cannabivarol, CBV) Y )]  antagon omas

(+}5'41,1-dimethylheptyl) (] 9" . 1 C B D vL wL v v C B 1 |
cavanat " XL I v DR N1ANTERL L5
(DMH-CBD) A PNAAA | q

i, ~ vL =
T unalnau
N o no activity at CB, or CB, Schowalter et al., 1996
|:> (-)-C(ag;;t;ldlol (-,/‘~ ,A\:] antagonism of non-C8B, or non-CB, Jérai et al., 1999 .
) modulator of a, -adrencrecept Pertwee ot al., 2002 —_—
N J,}"’ NN inhibition af ArEA :o;e::r?new:ohsm &iogn::i al., 2001 -— N Ot Psyc h O a t I Ve +
Q oM I’L .
Ajulemic acid [ 1 ' CB, = C8, agonist Dyson et al,, 2005 3\] Lg\l f]

(AJA, CT3, IP-751) /e

/T\(r" NN
/\

Pharmacol Rev 2006; 58(3): 389-462
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4 THC levels
Young 1 Low O @ @ High
buds /@v —
=~ sid

Trichomes @

These are the tiny resin-filled glands
that cover the surface of calyxes as
well as leaves and stems. They contain
the vast majority of THC. The mush-
room-like heads are where the potency
really lies and is used most exciusively
in hash-making.

Mature bud/calyx @

The actual “flower™ part of
the female plant that grows
at the end of the stem. A
high calyx-to-leaf ratio is
preferable in breeding as
leaves contain higher levels
of chiorophyll, which makes
the smoke harsh

Sugar leaves @

The smaller leaves with a high con-
centration of THC are used to make
edibles after being trimmed, dried
and cured

Pistils

They are the red or orange-colored
hairs. Their only function is to catch
the male pollen in order to create
seeds and procreate. They don't con-
tain any THC.

Stalk

Not considered a usable part of the
plant. However, the fibers in the staik,
known as hemp. can be used to make
fabric, paper, rope and oil.

Stem

The stem contains littie THC. After
everything is trimmed from it, the
stem can be used as an additive for
tinctures, an alcoholic extract.

Fan leaves

The big leaves with as many as i3
ieafiets are the universal image of
marijuana. It has the lowest concen-
tration of THC and are typically
tossed after the plant is trimmed.

- . .\jp

- ViR B b

Sources: Kindreviews. com, Rocky Mourtasin Remedies. I'News Network, marijoana-seeds-weeds com
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MAHIDOL Not all cannabinoids are

UNIVERSITY

psychoactive

Cannabinoids

Psychoactive Not Psychoactive

» Cannabinol (CBN) « Cannabigerols (CBG)

« Cannabinodiol (CBDL) » Cannabichromenes

+ delta — 9 —/delta-8 (CBC)
tetrahydrocannabinol * Cannabidiols (CBD)
(THC)

http:/llearnaboutmarijuanawa.org/factsheets/cannabinoids.htm 17
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MAHIDOL Location of cannabinoid receptors

UNIVERSITY

Wisdom of the Land

Location Structure Function
CB, receptors

CNS Hippocampus Memory storage
Cerebellum Coordination of motor function, posture, balance
Basal ganglia Movement control
Hypothalamus Thermal regulation, neuroendocrine release, appetite
Spinal cord Pain
Vomiting center/ N tractus solitarius | Emesis

Periphery Lymphoid organs Cell-mediated and innate immunity

Vascular smooth muscle cells

Control of blood pressure

Duodenum, ileum, myenteric plexus

Control of emesis

Lung smooth muscle cells

Bronchodilation

Eye ciliary body

Intraocular pressure

115 CB1 lurespiratory center

kkk o

g linanisvala

Miliannsnldiyaanainismiasvetlugilescazing = lduasiumnan
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N3 LEAYBININITHNNE : N15DINENT

© VA1roL Cannabinoids pharmacological

i actions
THC CBD CBN
(delta-9- (Cannabidiol) (Cannabinol)
tetrahydro-
cannabinol)
Psychoactive + \
Anti-emetic V
Appetite stimulant V
Analgesic v v
Anti-inflammatory v \
Anti-seizure VA v
Anti-spasmodic v
Neuroprotective v

10

Printed with FinePrint trial version - purchase at www.fineprint.com
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N1 NYIINNNITUNNE : HANTENURATNTLEUTE vl

MAHIDOL . .
@ onversiey | PYsiological Effects of A9-THC and CBD

Wisdom of the Land

A9-THC CBD
e Euphoria ¢ Sedation
e Hallucinations ¢ Antidystonic
e Sedation e Antiepileptic
e Aggravation of psychotic states ¢ Antiemetic
e Memory disturbance ¢ Anti-inflammatory
e Deterioration or amelioration e Anxiolytic
of motor coordination e Antipsychotic

Analgesia

Orthostatic hypotension
Increase in oxygen demand
Tachycardia

Appetite stimulation
Delayed gastric emptying
Antiemetic

3 Canadian Journal of Kidney Health and Disease 2019; 6: 1-14

20

Printed with FinePrint trial version - purchase at www.fineprint.com
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Y v ¢ . .
13 LNEYBINIINITWANE : In palliative care

O ooy Cannabinoids in palliative care setting

Wisdom of the Land

* Reduce pain

e Relaxation
e |ncrease appetite

e Reduce vomiting & nausea

Cannabis cannot reduce dyspnea
Cannabis should be avoided in patients with hepatic and renal insufficiency

Patients with CKD who use cannabis may experience a more rapid decline in renal

function than non-users (Rein JL, Texter LJ, Wurfel MM, et al. Marijuana use and kidney
outcomes in the ASSESS-AKI Cohort. Data presented at the American Society of Nephrology's
2018 Kidney Week conference in San Diego, Oct. 23-28. Abstract FR-PO233)

Cannabis should be avoided in patient with cardiac diseases

47

21
Printed with FinePrint trial version - purchase at www fineprint.com
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