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History of Cannabis

Cord

8 ffzemp

alamy stock photo ——

First state
Archaeological - Western laws
. Religious use e
record of ; . world learns legalizing
in India o :
hemp cord of bioactivity | |medical use

Medical use Hashish use Marijuana
in China in Arab world Tax Act

8000B.Cc.  2700B.C. 2000B.c. 1000 A.D. 1850s 1937 199

L

Chinese emperor Shen Nung Ramses II’ tomb, Beit Shemesh 4t century AD
3500 or 2800 BCE dating back to 1224 BCE. Zias et al. Nature 1993



Medicinal use of Cannabis

Prescribed Uses Of Cannabis Indica

A

T\""I ERCK ’S 1899 1\/[ ANUAL

MATERIA MEDICA

RY of THERAPEUTIC INDICAT
OF MIDICAMENT

A READY-REFERENCE POCKET BOOK

FOR THE

Practicine Prvsician

CHEMICALS AND DRUGS USUAL IN MODERN MEDICA

PRACTICE

Albuminuria
Ascites
Asthma

Bladder, Imtable
Tight s Lisease, Acute
Bright's Disease, Chronic

Bronchitis, Chronic
Cholera Asintica
Chordee
Chorea
Climacteric Disorders
Corns
Coughs
Cstitis
Delermum
Delermam Tremens
Diarrhea
Dropsy
Dysmenorrhea
Dyspepsia

Dvsuria

Epilepsy
EXGphthaknos

Gastralgia
Gastric Ulcer

Gonorrhea

Headache

Hematuria

Hemicrania

Hiccough
vdrophobi
Hysteria
impotence
Inflammation
Influenza
Insomnia
Labor
Locomotor Ataxia
Mania
Melancholia
Mennorrhagia
Metrorrhagia

Nephritis, Acute

Neuralgia
Opmum Habit
Owvarian Neuralgia
Orvaritis
Pain
Paralysis Agitans
Paralysis and Paresis
Phthisis
Sea-Sickness
Tic Douloureux
[Tismus
Uterine Cancer

Courtesy of The Cannabis Consultants




Modern understanding of cannabinoids

Prof. Raphael Mechoulam

1963: established the structure of CBD
1964: isolated A°— THC
1992: identified anandamide

1994: discovered 2-arachidonoylglycerol (2-AG)



“Cannabis” articles in “Pubmed”
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The endo-canna

ninoid system

— Arachidonic
acid
N-acyl-transferase Phospholipase
(NAT) l l (PLC)
N-arachidonoyl- Diacylglycerol
Synthesis phosphatidylethanolamine (DAG)
(NAPE)
NAPE phospholipase D Diacylglycerol
(NAPE-PLD) lipase (DAGL)

INST CB1 ’ CB2

receptor receptor

Anandamide

(AEA)

R

Monoacylglycerol
lipase (MGL)

Degradation

Arachidonic acid
& glycerol

2-arachidonoylglycerol

(2AG)

|

Fatty-acid amide
Hydrolase (FAAH)

Arachidonic acid
& ethanolamine
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Limbic Cortex

@ Sensory Cortex

Thalamus

Ascending pathways

Brain Stem

CB2R

Spinal Cord
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Maldonado et al. Pain 2016
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“Cannabis’ & “Pain” articles in “Pubmed”
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Original Investigation
Cannabinoids for Medical Use
A Systematic Review and Meta-analysis

Figure 2. Improvement in Pain

Cannabinold Events  Placebo Events
Total No. NO. Total No.

Improvemeant In Paln With
Cannabinold vs Placebo by Study No.

Favors
Placebo

Favors
Cannabinold

Odds Ratio
[95% CI)

Tetrahydrocannzbinol (smoked)
Abrams et al, ™7 2007
Nablamols
W Pharmaceuticals, 22 2005
Johnson et al, ¥ 2010
Langford et al, &% 2013
Nurmikko et al, ™8 2007
Portenoy et al, &7 20132
Salvarajah at al, 70 2010
Sarpell et al,%¥ 2014
subtotal 12=445% (P=_.0.94)
Overall 12=47.6%, (P=.0.64)

3.43 (1.03-11.48)

0.86 (0.54-1.37)
281 (1.22-6.50)
125 (081-1.91)
2.00 (D.B1-4.96)
0.90 (0.46-1.76)
063 (0.14-2.82)
197 (1.05-3.70)
1.32 [0.94-1.86)

1.41 (0.99-2.00)

T T TTTT T T 177171771
- -
1.0 10

Odds Ratho (35% CI)

(Crdds indicate 30% or greater improvement in pain with canmabinoid comparad
with placebo, stratified according to cannabinoid. The sguare data markears
indicate odds ratios (ORs) from primary studies, with sizes reflecting the
statistical weight of the study using mndom-affacts meta-analysis. The

horizontal lines indicate 95% Cls. Tha blue diamond data markers represent tha
subtotal and overall OR and 95% Cl. The vertical dashed line shows the
summary affect estimate, the dotted shows the line of no effect (OR = 1).

Whiting et al. JAMA 2015




Original Investigation

Cannabinoids for Medical Use

A Systematic Review and Meta-analysis

Compared with placebo:

Percentage of patients showing reduction in pain: 37% vs 31% (oR, 1.41
[95%CI, 0.99-2.00]; 8 trials).

—0.46 points reduction in pain intensity (on a 0-10-point scale); weighted mean
difference], [95%CI, —0.80 to —0.11]; 6 trials).

An increased risk of short-term AEs with cannabinoids, including serious
AES (Common AEs included dizziness, dry mouth, nausea, fatigue, somnolence, euphoria, vomiting,

disorientation, drowsiness, confusion, loss of balance, and hallucination).

Whiting et al. JAMA 2015



Medical Marijuana: Is the Cart Before the Horse?

There Is some evidence to support the use of marijuana for
specific pain syndromes.

Since medical marijuana is not a life-saving intervention, it may
be prudent to wait before widely adopting its use until high-quality
evidence is available.

Perhaps it is time to place the horse back in front of the cart.

D'Souza and Ranganathan, JAMA 2015 (Editorial)
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—e— Subject B
—o— Subject C
—s— Subject E
—o—Subject F
—a— Subject G
—+— Subject H

04 -02 00 02 04 06 08 10
Hours

Smoking';
Figure 13-2 A9-Tetrahydrocannabinol (THC) concentrations in 6 individuals
during and shortly after smoking a single 3.55% THC cigarette, demonstrating
the large inter-subject variability despite computer-paced smoking controlling the
length of inhalation, hold time, exhalation time, and time between puffs. Individuals
titrate their dose by controlling the depth of inhalation.

Huestis MA. Chem & Biodiversity - 2007
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Average THC levels grow over time

HIGHER AND HIGHER

The chart below shows the ri

past two decad
that top 30 per

12%

*Current year only reflects data sampled through Sept

Source: Potency Monitoring Program, University of Mississippi, School of Pharmacy
BAY AREA NEWS GROUP 2011 2012 2013 2014 2015

Non-medical Medical
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Figure 13-2 A9-Tetrahydrocannabinol (THC) concentrations in 6 individuals
during and shortly after smoking a single 3.55% THC cigarette, demonstrating
FIGURE 2. A°-THC plasma levels following single-dose inhala- the large inter-subject variability despite computer-paced smoking controlling the
tion of 15.1 # 0.1 mg processed cannabis flos, containing 3.08 + length of inhalation, hold time, exhalation time, and time between puffs. Individuals
0.02 mg THC, by using the Syge Inhaler. titrate their dose by controlling the depth of inhalation.

Time (min)

Eisenberg E. et al., Journal of Pain & Palliative Care Huestis MA. Chem & Biodiversity - 2007
Pharmacotherapy - 2014
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