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Cannabis sativa L.

Hanf, Cannabis, Marihuana, Gras, Haschisch, Joint,
Grines, Kraut, Mary Jane, Weed, Bhang, Ganja....
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http://www.pbs.org/newshour/updates/pot-getting-potent/
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Cannabis sativa L.

Zenska rastlina s semeni « Female seed-bearing plant Cvetoc¢a moska rastlina « Male flowering plant
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THC and the brain

Tetrahydrocannabinol (THC), the psychoactive substance found in cannabis, produces its effects
on the body when marijuana is smoked or otherwise ingested. Found throughout the body,
cannabinoid receptors are found in greatest quantity in the brain, particularly in areas that govern
coordination, judgment, learning and memory. Some of the areas THC affects:

Basal ganglia
Associated with
behavioral decision-
making, learning and
motor control

Ventral striatum
Associated with the
process of predicting
and feeling reward

Amygdala
Associated with anxiety,
emotion and fear

Hypothalamus
Controls appetite, the
body's temperature,
hunger and thirst, sleep
and sexual behavior

Source: Scientific American
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Neocortex

Controls higher cognitive
functions; interprets
sensory information

Hippocampus
Controls memory
and learning

Cerebellum
Controls coordination
and motor control

Brain stem and

spinal cord

Controls vomiting reflex
and the transmission of
pain signals

The Register
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Figure 1. Pharmacological actions of non-psychotropic cannabineids [with the indication of the proposed mechanisms of action).
Abbreviations: A®-THE, .i:'-tetrah'g.rl:lruc-annah'lnal: ARTHE, -_‘n.a-l:a‘l:rahyd rocannabinol; CBM, cannabinol; CBD, cannabidiol; A™THCW, .f'-te‘trah',.rd rocannabivarin; CBC,

cannabichromens; CBG, cannabigeral; .-!LE'-THCﬁ, .ﬁa-tetrahydrutannah'lnnlic acid; CEDA, cannabidiolic acid; TRPW, transient receptor potential vanilloid type 1; PPARy
peroxisome proliferator-activated receptor +; ROS, reactive oxygen species; 5-HT. ., B-hydroxytryptamine receptor subtype 14; FAAH, fatty acid amide hydrolase.

{+], direct or indirect activation; T, increase; |, decrease.
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Aids sleep
Inhibits cancer
cell growth
Promotes bone
growth

Antibacterial
Inhibits cancer cell growth

Neuro-protective ',J
Promotes bone growth /
Reduces seizures and convulsions
Reduces blood sugar levels

Reduces function in the immune system
Reduces inflammation

Reduces risk of artery blockage
Reduces small intestine contractions
Reduces vomiting and nausea
Relieves pain

Relieves anxiety

Slows bacterial growth
Suppresses muscle spasms
Tranquilizing
Treats psoriasis
Vasorelaxant
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A-PI@ENE

1
ANTI-INFLAMMATORY

BRONCHODILATOR
AIDS MEMORY
ANTI-BACTERIAL

also found in

pine needles

LINALOOL

1
ANESTHETIC

ANTI-CONVULSANT
ANALGESIC
ANTI-ANXIETY

also found In

lavender

Die Terpene

BETA
CARYOPHYLLENE

ANTI-INFLAMMATORY
ANALGESIC

PROTECTS CELLS LINING THE
DIGESTIVE TRACT

Qlso ‘I_ll,ll\d in

black pepper

MYRCENE

CONTRIBUTES TO
SEDATIVE EFFECT OF
STRONG INDICAS

SLEEP AID
MUSCLE RELAXANT

clso found in

hops

LIMONENE

TREATS ACID REFLUX
ANTI-ANXIETY
ANTIDEPRESSANT

also found in

citrus
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http://steephill.com/resources/cannabinoid-and-terpenoid-reference-guide/
http://sclabs.com/learn/terpenes.ntml
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Izolierte cannabinoide

Ganzpflanzen extract
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PHYTOCANNABINOIDOME

the sum of plant cannabinoids and their molecular targ




A PLANT'S-EYE VIEW OF THE WORLD

the
potany
“desire,

WITH MICHAEL vou.{il

Desire: Sweetness

Plant: The Apple

Desire: Intoxication
Plant: Marijuona

www.institut-icanna.com

dr. Mechoulam:

Desire: Beauty
Plant: The Tulip

Desire: Control
Plant: The Potato

“I sincerely believe
that the plant
cannabinoids are a
neglected
pharmacological
treasure trove.”






Qualitat von cannabis

Potency of Seized Marijuana in the U.S.

121% increase

from 1998-2010
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Source: University of Mississippi, National Center for Natural Products Research, Potency
Monitoring Project Quarterly Report 115 (December 2011)

Synthetische cannabinoide
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N hold these truths to 7
5 _

e self-evident, that all men
.»Bre created equal, that they
- are endowed by their Creator
- with certain unalienable Rights,
* that among these are
; Llfe Liberty and the pursuit

Happmess

- Thomas Jefferson




WILL SMITH
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HAPPYNESS
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Historische Verwendung von Cannabls
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Seratonin Acetylcholine

the self esteem & , _
sleep chemical x / the alertness chemical

Okytocin Endorphins
the trust chemical ;——_—_;:) HAPPINESS ¢::_—-:j P

the pain killer
chemical

Melatonin / \Dopamine
the R&R chemical / \ the reward chemical

Norepinephrine  Phenylethylmine

the excitement chemical the bliss & infatuation chemical
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Brain's Chemical
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Anandamide and THC molecular structures are similar. This allows fo
THC to mimic anandamide by connecting to the nerve cell receptor il
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Hedonic brain hot spots

Nucleus Accumbens Hedonic Hotspots
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(Smith et.al, 2007)
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Hedonia / eudaimonia

A
Settling Flourishing

(the sweet Life) (the full Life)
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(the empty Life) (the sour Life)
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Eudaimonia
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Gluckliche gene?
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Subjective happiness scale

Response to positive stimuli

(Matsanga et. al., 2014)
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Resistance to stress

GENERAL ADAPTATION SYNDROME
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Cannabinoids and stress response.
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Cannabinoids and stress response;stress-
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CUS =—— depression Symptomatik

Depression Changes Brain
Metabolism and Blood Flow:
Frontal Cortex

Frontal
cortex
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nnabinoids and stress response
ypothalamic—pituitary—adrenal axis

STRESS

(Psychological and Physical)

Hypothalamus
: CRF

Pituitary
ACTH

I\
€3

Adrenal Cortex
CORTISOL
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Reward Pathway
in the Brain

Dopamine
pathway

Prefrontal
cortex

Nucleus accumbens
(NAc): Motivation and
goal-directed behavior

Ventral tegmental area (VTA):
Dopamine production area

Dopamine, a signaling agent in the brain
that’s crucial to memory formation, helps
animals remember experiences, both positive and
negative. This stamped-in memory gives animals the
motivation to repeat pleasurable experiences.




Cannabis THE GATEWAY DRUG?
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“Maryjuana
1San Exit
Drug”

Quote by Daniel Villanueva
testifying that cannabis helped
him stop using alcohol,
prescription pain killers and
hard street drugs to manage

his PTSD.

mychronicrelief.com



cells, tisstue, organs, body, emotions, life
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Bliss Is not the problem ~ ighorance is.
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—

ependence Rates

National Institute on Drug Abuse

ol
Feroi
Cocaine

Alcohol

Caffeine
Cannabis
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Neurobiology of Addiction

Preoccupation/Anticipation
“Craving"”

Koob, G. F. and Volkow. N. D. Neurocircuitry of Addiction, Wimdmwal/Negative . AR
Neuropsychopharmacology reviews 35 (2010) 217-238 Affect Binge/intoxication
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| Preoccupation- |
Negative Affect
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Frontal
cortex

reward circuit

Nucleus
accumbens

VTA

Striatum

Substantia
nigra

Hippocampus
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Cannabinoid Receptor Sites

Basal
Ganglia

Hippocampus
Cerebell



SHORT-TERM EFFECTS

LONG-TERM EFFECTS

Cardiovascular: tachycardia and
increased blood pressure
Respiratory: increased airway
inflammation and destruction of
lung tissues

Cognition: impairment on
measures of memory, attention,
impulsivity, inhibition, and
executive function

Mental Health: increased
anxiety or decrease anxiety
depending on strain

Public Health: increased
drugged driving

*

VULNERABLE
POPULATIONS

Cardiovascular: bradycardia and
hypotension

Respiratory: increased risk for
chronic bronchitis, emphysema,
and chronic respiratory

inflammation /
Cognition: mixed findings

Mental Health: mixed findings
Public Health: increased risk of\
addiction and dependence, and ¢
poor physical and
neurodevelopmental outcomes
among babies born to mothers

who smoked

Cognition

Among healthy adnlf non-heavy users 1s
little evidence of persistent cognitive
deficits.
The risk of long-term cognitive
effects appears to increase with:
*  Harlier age of first use -
*  FPrequency of use
*  Duration of use
* Increased potency

Mental Health

Among healthy adult non-heary
users 18 little evidence of
persistent mental health deficits.
Chronic use may trigger t
psychosis and schizophrenia
in individuals with a genetic
susceptibility to mental illness

Individuals with pre-existing
cardiovascular conditions
Individuals with pre-existing
respiratory conditions

Pregnant women *

Individuals with a history of
substance use disorders

www.institut-icanna.com

Adolescents *

Individuals with a history of ¢
mental illness or genetic
susceptibility




Cannabigerolic Acid
Cannabigerivarinic Acid

Cannabigerol Cannbis sativa L.

Cannabigerivarin

Tetrahydrocannabinolic Acid 1064 substancen
Tetrahydrocannabivarinic Acid

A9-tetrahydrocannabinol entoura ge effect
Tetrahydrocannabivarin
Cannabinolic Acid
A8-tetrahydrocannabinol
| cannabinol

- Cannabidiolic Acid

Cannabidivaric Acid

Cannabidiol
Cannabidivarin
Cannabichromic Acid
Cannabichromivaric Acid
Cannabichromene
Cannabichromivarin
Cannabicyclol Acid
Cannabicyclol
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Qualitat von cannabis
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121% increase
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Source: University of Mississippi, National Center for Natural Products Research, Potency
Monitoring Project Quarterly Report 115 (December 2011)

Synthetische cannabinoide
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Neuro

pharmacology

The endocannabinoid system as a target for addiction treatment: Trials and
tribulations

Matthew E. Sloan, Joshua L. Gowin, Vijay A. Ramchandani, Yasmin L. Hurd, Bemard
Le Fall

Cannabidiol disrupts the reconsolidation of contextual drug-associated
memories in Wistar rats.

de Carvalho CR1, Takahashi RN?.
Addict Biol. 2017 May;22(3):742-751. doi: 10.1111/adb.12366. Epub 2016 Feb 1.
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cellen, gewebe, organe, korper, emotione
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