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REVIEW FROM LECTURES 1

A Genetics of Autism

A CYP2D6 and codeine

A MAOA( the criminal gene

A Gluten Intolerance

A BPA and Cancer

A Detoxification (Phase 1, 2)
A Detoxg cancer

A CYP2A6 and lung cancer

A Estrogen Metabolism

Depression and Serotonin Genetics
A Dopamine Genetics and ADHD
A CYP2GWarfarinVitamin K
A ALDH2 genetics amdcohol flush
A Type 1 diabetes genetics
A Type 2 diabetes genetics
A CYP3A4 ar@draperfruitjuice (implications
A COMT and Dopamine

A NAT, Red Meat and Cancer Risk
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. session | ... Topc (| . Fvauatons |
1 INTRODUCTION TO MOLECULAR GEN Discussiorg Participation
MOLECULAR BIOLOGY AND HUMAN
GENETICS

2 NUTRITIONAL AND DIETARY GENETIC!

DO OUR GENES REGULATE OUR NUT Discussion Participation

AND NUTRITIONAL HEALTH?

3. FITNESS GENETICS AND GENETICS OF Discussion Participation

CHRONIC DISEASES: HOW DO OUR GENES
REGULATE OUR RESPONSE TO EXER(
HOW DO GENES REGULATE THE RISK OF
CHRONIC METABOLIC DISORDERS?
4. DETOXIFICATION GENETICS: HOW D( Discussion Participation
GENES REGULATE DETOXIFICATION'
INDIRECTLY IMPACTS OVERALL HEAL
DISEASE RISK?
5. NEUROGENETICS: HOW DO OUR GENES
REGULATE THE SYNTHESIS AND Take home exam on section1due during session 6
BREAKDOWN OF NEUROTRANSMITTERS
AND ITS IMPACT ON OUR HEALTH ?

6. GENETICS OF ENDOCANNABINOID
PATHWAYS: HOW DO OUR GENES RE( Discussion Participation
THE RESPONSE TO CANNABIS?

7. SKIN GENETICS: HOW DO OUR GENES
REGULATE OUR SKIN HEALTH ? Take home assignmentdue during session 8

DISCUSSION AND PRACTICAL APPLIC Discussion Participation
OF GENETIC TESTS DISCUSSED IN St
2-7




B

m Anant :-Life

Do Do o & > £ €

SESSION OBJECTIVES:

Cannabis pharmacology

Cannabinoids and cannabinoid receptors
Endocannabinoid system

Genetics of cannabis addiction

Genetics of cannabis induced cognitive effects

Genetics of eating disorders and cardiovascular complications in relation t
cannabis

Endocannabinoid deficiency
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“Marijuana” or “Marihuana” ; .
Cannabis
Originates from Mexican Spanish; the exact

meaning is not known. Genus name originates from kdavvafpic, written by

Herodotus in 440 BCE.

The term was popularized by Harry Anslinger in
DoP Y Y 2 Main segregates include Cannabis sativa and

the 1930s. Anslinger was the first commissioner

of the Federal Bureau of Narcotics (which later Cannabis indica, best separated at the botanical
became the DEA). rank of variety, rather than species.
“Hemp”

Cannabis plant with a THC content less than 0.3%,
grown for its seed and fiber

Has been used commercially in thousands of
products for more than 12,000 years

Can describe any industrial or nutritional product ™
from cannabis that is not used as a drug
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Produced from the weedlike plant:
Cannabis Sativa (Hemp)

Many uses:

- Rope, cloth, paper
- Seeds used for oil, birdfeed

Psychoactive agent = & Tetrahydocannabinol (THC)

Found in all parts of the plant, but concentrated in the sticky resin
secreted the flowing tops of | plants.



M |
2=X Introduction

Background to Cannabis

Obtainable in a variety of forms:

Marijuana
- Dried and crumbled leaves, small stems,
flowing tops of the plant
- Usually smoked in joints, pipes, bongs,
other contraptions
-THC content varieseéeé
sinsemilla: pollination prevented 1 large flowers (y

potfency
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Background to Cannabis
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Obtainable in a variety of forms:

Hashish (ASolido)
- Prepared from resin
- Potency varies with concentration
- higher THC than flower

- Hash oil T reduced alcoholic extract
- Single drop placed in a joint.
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STRAINS OF CANNABIS

There are three commonly recognized “strains” of cannabis -
C. sativa, C. indica, and C. ruderalis. “Strain” names should
not be confused with the formal botanical taxa C sativa and
C. indica because they do not correlate.

Cannabis vendors often characterize “Sativa” as a high-THC*
plant, “Indica” as a mixed THC-CBD** plant, and “Ruderalis”

as a high-CBD plant. However, these concepts are simplistic

and often inaccurate (McPartland 2014).

Some claim that “Sativa” is “more stimulating, uplifting,
energizing, and creativity enhancing,” whereas “Indica” is
“relaxing, sedating, and pain reducing.”

Some also claim that “Sativa” is better at treating depression,
headaches, nausea, and loss of appetite, while “Indica” is better at
treating pain, inflammation, muscle spasms, epilepsy, glaucoma,
and insomnia (British Columbia Compassion Club 2003).

Although there is some truth to these characterizations, Sativa-
Indica hybrids dominate the cannabis market, thus blurring
distinctions.

Dispensaries often classify products by their percentage “Sativa” or
“Indica.” This is a ballpark estimate at best.



CANNABIS HISTORY

record of
hemp cord

Archaeological

Religious use

in India

Medical use
in China

8000 B.C.

2700 8.c.

2000 B.C.

Anant: :I_ife

First state

Western

laws

world learns legalizing

of bioactivity

medical use

Hashish use
in Arab world

1000 A.D.

1850s

Fibre evidence suggests use of hemp at least 8000 B.C
Shen Nung 1 father of Chinese medicine.

Hashish use commonplace in Arab world 1000 A.D.

Marijuana
Tax Act

1937 1996

Introduced intowestby Napol eono6sfromédymi er s

Jacques-Joseph

Mareau:

Physician
Notable eaters: Victor Hugo, Alexendre Dumas

founded t

h e



CANNABIS HISTORY

- Before Christ

B-10m [l-15mand16™  [[]- 19

Century Centuries Century
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Figure 1 - Age of the beginning of cannabis use as a
medicine.
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MEDICAL CANNABIS HISTORY AnantiLife

First concem in the UK

First experimentations about hemp abuse: < : Gaoni and
on mental patients Mot [Ma"'”fm’fal}g’:\w '"] Mechoulam discover
ru mmisson
by Moreau g Report A™-THC Cannabis legalization
Discontinuation of > Colmgdo and
Washington

o 0w ) o o il v o0 0 o 0

medical studies on
Cannabis

Pharmacology of
inhaled Cannabis

'Club des International drug ; i
| Hashischins' [ conivol traaty ] Ce:;mabfs cl:sst:“:ed Endocannabinoid
N substance of abuse system discovery
First experimentations Cannabis sativa

on Cannabis indica inhalation used by Regulation of :
by O'Shaughnessy Valieri to treat patients Cannabis medicinal Cannabis out from

3 products labeling USA Pharmacopoeia

in the USA

Trends in Pharmacological Sciences
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CANNABIS USE
IN CANADA

Canada has one of the highest rates

of cannabis use in th world. Age breakdown Of cannabis USers

1510 24 years
! | 25to 34 years [
40%  10% 35 to 44 years |
" JSED CANNABIS. “UseD CANNABIIN 45054 years [ ED
55 to 64 years m
65 years and older m

SOURCE: STATISTICS CANADA, NATIONAL CANNABIS SURVEY

o o
20% 70%
OF CANADIANS OF CANADIAN
AGED 15-24 YEARS CANNABIS USERS ARE
USED CANNABIS IN AGE 25 OR OLDER

THE PAST YEAR

CENTRE FOR ADDICTION AND MENTAL HEALTH (CAMH)



% WHAT DOES CANNABIY ..
CONTAIN?

Cannabis sativa

> 400 chemical !
compounds \ drljuana (dried leaves / flowering heads)

S

Isolated pure compounds

| |
Non-cannabinoids Cannabinoids

Most potent \

psychoactive l ; . | ‘ ,
ingredient  \ Psychoactive  Active, not Inactive

: psychoactive >80
A*-THO cannabidiol compounds

cannabinol (weak)

active in several conditions
KalantH. Pain Res Manage 2001.6:80-91
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CANNABINOIDS AND TERPENO

Cannabinoids include endocannabinoids, synthetic cannabinoids, and
phytocannabinoids (derived from cannabis and other plants).

The most abundant cannabinoid found in cannabis Is tetrahydrocannabinolic
acid (THCA),which is decarboxylated by smoking, vaporization, or
processing to A9-tetrahydrocannabinol (THC).

The cannabis-derived cannabinoids of most therapeutic interest are THC and
cannabidiol (CBD). Minor cannabinoids include cannabigerol, cannabichromene,
and tetrahydrocannabivarin (a short-chain C19 homolog of THC).

Terpenoids are common, often aromatic, organic compounds found In many
plants. Terpenoids found in cannabis include B-caryophyllene, myrcene,

limonene, and pinene.
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A1269 known chemical compounds infon Cannabis

ACannabinoids (144 known in Cannabis)
ATHC, CBD, CBN, CBG, CBC, THCYV, etc.
ATHCA, CBDA, CBGA, CBCA, etc.
ADiverse array of therapeutic effects

ATerpenes & Terpenoids (150 known in Cannabis)
ALimonene, Linolool, Pinene, MyrcemeCarophyllene
ASmell attributes and diverse therapeutic effects

AFlavonoids (50 known in Cannabis)
A Apigenin, CannflaviA, Kaempferol, Vitexin, Orientin
AVery strong antbxidantsc diverse therapeutic effects
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Linalool: Floral smelling, is believed to provide some anti-cancer
effects and is known to cause severe sedation.

Limonene: Has a citrus scent and may possess anti-cancer,
anti-bacterial, anti-fungal and anti-depression abilities.

Pinenes: Pine odor, bronchodilator that opens the lungs to more
THC absorption. It also increases focus, self-satisfaction, and
energy.

b-Caryophyllene: Sweet, woody, clove taste responsible for
anti-inflammatory and neuroprotective effects through CB,
receptor activation.
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CANNABIS PHARMACOLuU W/

Aln combination, THC and CBD pvro_l;)ablg
| 002dzyt F2NI Y2al 2F
effects.

(

AThey have very different physiological and
pharmacological properties.

ABoth suppress seizures, perhaps by different
mechanisms.



