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Abstract

Cannabis has been used to improve mood and emotional function for
thousands of years.

Research has started to elucidate the the underlying neurobiological
mechanisms by which Cannabis exerts psychotherapeutic etfects.

However, muih remains to be learned.
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Abstract

This presentation explores the known mechanisms underlying the
therapeutic value of Cannabis in treating psychiatric disorders.

It also discusses historical barriers to research and ma
recommendations for future areas of research needed t
best practice standards of care. ' :



Treatment of ps chiatric disorders is difficult and current
pharmaceutical treatments for psychiatric disorders are largely
ineffective (1,2)

Psychiatric disorders involve entral neurotransmitter imbalances and
neuroanatomical disruptions that combine with dysregulation of
immune, autonomicy endocrine, and cardiovascular function.
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-' trlc disorders are at 51gn1ﬁcantly increased risk
for suicide (49) and according to the Centers for Disease Control and
Prevention, there were 45,979 suicides 1n 2020 (50).

Dystunction of endocannabinoid signaling has been observed 1n the
brains of suicide victims and targeting the endocannabinoid system
has been proposed as a potential treatment for suicidal behavior (51).
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States that have legalized Medical use of Cannabis have seen decreasing
trends 1n suicide rates while States without access to Medical Cannabis
~~  continue to show an upward trend. (52).
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Millions of anecdotal reports, numerous scientific reviews and
dozens of clinical trials have demonstrated “conclusive evidence”
that Cannabis 1s safe and eftective for medical use.

I’ve helped to empower thousands ot patients to reduce or eliminate g
the use of psychiatric medications |
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k Cannabis has beer

yused to improve mood and emotional function forf"
millennia. '

Cannabis “jumpstarts” the endocannabinoid system and significantly
reduces many ot the abnormal physiological stress responses seenin
psychiatric disorders (1) g

.. {;

ave approved the use ot SO

.
t
. "'7 ,¢|7
\ i &
LTl \'
\ "t ' /.,
(. : 4 : %, ‘, ’
\ ) ';. : {; 4 :
) { L1 i "
\_ « A8 N
(2 -
’ d it G N 4 :
» '
- p . 5
Fa 'l X j 5 thy,
‘ ) \ o {
‘ . e .D )

To date, 47 States h

ne formOf Medical ‘
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Due to 1ts low toxicity, there has never been a reported case of fatal
overdose with Cannabis

- Cannabis may occasionally cause dizziness, anxiety, paranoia, dry
mouth, fatigue or weakness, tolerance to most adverse reactions
develops rapidly. /.




Cannabis 1s generally well tolerated and has been shown to decrease ™
anxiety, improve sleep, stabilize and elevate mood, reduce or ;
entirely eliminate nightmares, reduce flashbacks, reduce both
g positive and negative symptoms of psychosis, improve symptoms of S
dementia, improve concentration and treat eatu o disorders
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Controlled Substances Act

Until recently its use was restricted under International Law by
the Single Convention Treaty.

Clinical research has been limited and we st 11 have tc depend




Rescheduling Petition I filed in 2009

In 2021 approved 3 new federal licenses to grow Cannabis for
research purposes.

DEA has also begun to ease some of the re

strictions.on Medical
Cannabis Research) 4
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Anxiety
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Supporting the
Endocannabinoid System

Endocannabinoids are synthesized -~
on demand frem mentbrane phospholipids™

and depend on,the levels of prec sor fatty acids “
Omégaﬂ-aMOlﬁ;gaféMich‘\% o § T

can be infﬂeﬁced by diet or §upplemeﬁta—ti¢m (32).
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Supporting the
Endocannabinoid System

Omega 3 modulates CB1 receptor
osene transcription.and CB1 receptor \gene ‘

expressmn (33.34). ol
e

The xtyplcadérmerlcan diet today has a 20-1-9 of
Omega 6: Omega 3, which leads to hyperactivity of
the endocannablnmd system (35).
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Supporting the
Endocannabinoid System

This overload of Omega 6 based |
endocannabinoids can lgad to alteratlons
in production of CB1 receptors in areas of the brai
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Supporting the
Endocannabinoid System

This can be reversed through increased
dietary intake of‘the omega 3 fatty acids

eicosapenta (EPA and cosahexaenmc
acid (ﬁHA)}nE
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* Vitamin E helps support and
modulate endocannabinoid function
and works synergistically




Inadequate vitamin E may alter the redox
status of brain tissue and deplete Omega 3
fatty acids through increased lipid »
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per0x1dat10n and/or an impaired ability to
nthesize suffiment usable ()mega 3.
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Cannabinoid receptors help regulate serotonin in the brain (18) and
altered levels of serotonin 1in the brain are believed to underlie

depressive symptoms.

Because serotonin 1s not able to cross the blood brain barrier, SSRIs
must rely on serotonin already available 1n the brain to elicit a
therapeutic effect which underlies the high failure rates ot

antidepressaptnadications (4
o 0

HO HO
‘ I OH + O2 | | OH - COOH | ‘
NH, — NH, — NH,
NH TPH1/TPH2 NH AADC NH

Tryptophan 5-Hydroxytryptophan B-6 5-Hydroxytryptamine
(Serotonin)



Inadequate levels of serotonin 1n the brain may also explain why
Cannabis often fails to manage depressive symptoms. By

increasing brain levels of serotonin, Cannabis may provide more
effective treatment of depression.
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Regular exercise may help to increase production of serotonin in
the brain for some individuals. 5-hydroxytryptophan (5 HTP) 1s
an immediate precursor to serotonin which readily crosses the
blood brain barrier, where 1t can be decarboxylated to increase
levels of serotonin 1n the CNS (18).
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Tryptophan 5-Hydroxytryptophan B-6 5-Hydroxytryptamine
(Serotonin)




5 HTP has shown promise as an antidepressant medication both by
itself and as an adjunctive treatment with pharmaceutical anti-

depressants (18, 41)

Combining 5- HTP with a SSRI appears quite safe in humans (41).
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In my clinical experience, SHTP has proven to be safe and
generally well tolerated in combination with Cannabis.

The combination of Cannabis and SHTP has proven to be more
effective for treating depression than either one by itself.
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Endocannabinoid Systepss
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Choosing the Right Strain

Difterent strains of Cannabis can exert varying therapeutic &y
effects so patients need to select appropriate strains of L
Cannabis for medical use.

This 1nvolves not just cannabinoid profiles but also
terpenoid profiles. Several terpenoids have have been
shown to elicit anti-anxiety, anti-depressant and/or
sedating properties including linalool, imonene, alpha ¥
pinene, nerolidol, and myrcene (30,43,44).



Choosing the Right Strain

Although “sativa” varieties are often reported to be more
uplifting and energizing, and “indica” strains are generally
considered to be more relaxing and sedating, these terms
are not an accurate way to define therapeutic properties of
Cannabis. Complete and accurate cannabinoid and
terpenoid profiles must be available to determine the best
chemovar for specific disorders (47).




Choosing the Right Strain

For mnstance, both “Kush” and*“OG” chemovars of indica, are

frequently reported as having a more calming effect in PTSD
and work well for reducing hyper-arousal symptoms,
reducing anxiety and increasing sleep.



Choosing the Right Strain

Indica strains tend to have higher levels of linalool,
limonene, 3- pinene and -caryophyllene than Sativas
(45). The OG group 1s characterized mainly by the
compounds limonene and linalool (45), both of which
produce anti- anxiety effects (30,48).



Choosing the Right Strain

The Kush group 1s characterized mainly by the ;..75; ; {3
compounds Myrcene and a-Pinene (45) which combines F¥es <
the sedating effects of Myrcene (30) with the anti- |

anxiety effects of a-Pinene (44).
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Choosing the Right Strain

Sativas tend to contain a higher concentration of
terpenes such as pinene and limonene than indicas.

This can create a more uplifting, euphoric “high”

experience. They also have a lower concentration of

terpenes such as myrcene, which tend to have sedative
_effects.




Choosing the Right Strain

Linalool possesses sedative and anxiolytic properties
via modulatory activity on glutamate and GABA
neurotransmitter systems (46) mediating GABA-ergic
transmission via benzodiazepine responsive GABAA
receptors (43).




Choosing the Right Strain

Limonene has also been shown to reduce anxiety (43)
and the combination of limonene, pinene and linalool
could putatively increase the benefits of Cannabis on

mood, reducing both anxiety and depression (30).




Choosing the Right Strain

The CB2 receptor has now been implicated 1n regulation
of mood and anxiety and B-Caryophyllene has been
shown to reduce anxiety through activation of CB2 (46).

Beta-caryophyllene 1s a selective full agonist at CB2 and
exhibits potent anti-inflammatory effects (30,46).




Choosing the Right Strain

B-Caryophyllene has been shown to act as a gastric
cytoprotective and may contribute to both the mental
clarity of pinene and the sedation of myrcene (30).
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