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Cannabis for Traditional Thai.Medicine

INTIS LHanAY (Jagravudh Puagkong)

Email: dr.dokdin@gmail.com

Fanpage: §vf1a1: https.//www.facebook.com/Jagravudh.Puagkeng
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Screening

Patient Care Process

Access & Entry
I

Assessment TR
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Investigatic
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en Planning

Care Planning Discharge-Planning
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Empowerment ﬂ Evaluation

— Continuity of

Communication & Information
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Discharge

Education &

Empowerment Care
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Tannin, Catechin
5%18%!,6136551/“@‘&!

Mucilin, Gum, Polysaccharid

Carbohyd rate,

SteV|05|de Glycyrrhyzin
—

x ‘
o W80 . P15 i Glycoside, Saponin,
Organic acid Anthraquinone glycoside

Terpenes, Alkaloids,

"
s‘
._

Salts & Organic salts
Glycoside, Flavonoid

¥
)

Capsaisin, Gingerols, Shogols, Resin,
Essential oils, Balsam, Coumari . . .
Peperine, Balsam, Essential oils

Fat, Lipid, Starch or Complex Carbohydrate



aanUsznaungneail (Phytochemical compound)

d15Usznaudgugdl (Primary Metabolite)

d15Usenaunfenil (Secondary metabolite)
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ﬁ Asaluau (Fatty acids) i msaqﬁuﬁ‘%a\miﬂ‘l%ﬂu (Fatty acids derived compounds) :

— famalalng (Nucleotides) : WasUu (Terpene) :

— Yana (Sugar) : #159YWNUSVR9TAUA (Shikimate derived compound) i
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E_L aanaan (Alkaloids)

I—L wWUlng (Peptide)

A199UWUGVDIUIAIA (Modified sugars)
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MARIHUANA e T
Cannabis sativa . ..A N aﬁ‘.ﬁ

. Ay, At (Au), Ue (Re), 81ue (nzwi584), Indian Hemp, Marijuana,
Marihuana, Kif, Hashish, Hask, Bhang, Cannabis, Pot
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Stem

Fan leaves
(Big leaves)

Pistils
(Red-orange colored hairs)

Sugar leaves
(Small leaves)

Cola

(Terminal bud) Trichomes

(Resin-filled glands)




#13ngu Cannabinoid

= =
YBda1ILAdU

1. A-tetrahydrocannabinol (THC)

2. A°-trans-tetrahydrocannabinolic acid
(THCA)

3. Cannabinol (CBN)

4. Cannabidiol (CBD)

5. Cannabigerol (CBG)
6. Cannabivarin (CBV)
7. Cannabichromene (CBC)

GG GERY

C,H., O

21 3072

C,,H,.O

21 3272

C,,H,.0O

19° 2272

C,H.0O

21 3072
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Phenylalanine =9 Tyrosine = Tyramine
PHENYLPROPANOID
PATHWAY

p-coumaroyl CoA

v

Caffeoyl CoA

v

Feruloyl CoA =9 Coniferyl CoA

Secoisolariciresinol

LIGNANS

Cannflavin A
Apigenin-8-C-glucoside

' FLAVONOIDS!

Acetyl CoA

-
-~ =~

N‘-l—--—”

Cannabisin D

B-caryophyllene B-amyrin

0\ Abes]
Q/Ialonyl CoAr==-

» Fatty Acid

!

Hexanoyl CoA

POLYKETIDE
SEEsEsEEssmEEs s s EEEEmERm R g PATHWAY

Pyruvate
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Cytoplasmic

MVA Olivetolic Acid
\ J PATHWAY
2x |IPP IPP
+ +
DMAPP DMAPP
v
GPP =-mmmmmmmmmmm oo -
¥ y
e é Cannabigerolic Acid
FPP SN
Myrcene >~
Limonene
MONOTERPENES
. ‘* i
SOPPN PYSE

Cannabinochromene Cannabidiol
?;\

A9-tetrahydrocannabinol

[SESQUITERPENES | TRITERPENES




Phytocannabinoids

b N

Seed

Nutrients:

* Fat (30 %)

* Fiber (25 %)

* Protein (20 %)
* Ash (7 %)

Phytocannabinoids:
* THC (0.003 %)
« CBD (0.02 %)

Stem

« Fiber (23 %) Leaf

* Protein (17 %) Nutrients:

» Fat(8'%) * Fiber (19 %)

+ Ash(7%) * Protein (24 %)
Phytocannabinoids: : Fat (20 %)

« THC (0.05%) Ash(11 %)

Phytocannabinoids:
» THC (0.2 %)
+ CBD (2 %)
« CBG(0.2%)
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Active compounds in cannabis root

Amount/concentration

Triterpenoids
Friedelin'8%°
Epifriedelanol’®%°

Monoterpenes
Carvone®*
Dihydrocarvone®*

Alkaloids

Cannabisativine'®%>-%7

Sterols
Sitosterol*®
Campestero

28
|

From initial 2kg sample of

Anhydrocannabisativine®*

7.5-12.8 mg/kg'®%°
14.5-21.3 mg/kg'®%°

dried powdered roots,

2.3 g oil fraction (extracted
with n-hexane) from the
root extract was identified
as 77.7% carvone and
23.3% dihydrocarvone.**

25 mgfkgm'ﬁ'z?
0.3 mg/kg**

15%%®
0.78%28

5]

Medicinal use of
cannabis roots

- —
- e ———

Methods of
preparation

Methods of
administration

P S

Gout, arthritis, ™
1,56,810-12/

’f

- ———
- ~

-~
-
——————

Hard tumors®®—8

Childbirth
Postpartum

hemorrhage'*'*

Gonorrhea'”

Gastrointestinal activity
To induce

vomiting

As a stomach tonic?

16,17

Infection
Erysipelas®
Toxins and

infections®

Vermin®

Sexually transmitted disease

Boiled roots 210-12
decoction'>®
Boiled roots?

Boiled roots,””®
decoction*™®

Raw root,mju'lce or
decoction,® mixed
with fat {butt:-:-r)S’8

Boiled roots®®’

Juice and decoction'®

(Unknown)

Boiled roots'’

Pulverized, mixed
with wine?

Boiled roots®

Pulverized, mixed
with wine>

Juice and decoction®

Cataplasm®®
Com pressz
Oral??
Cataplasm,?

poultice’
Topical®

Cataplasm,’
compress?

Oral'®

Eaten'®

Oral?'®17

Oral??

Poultice’
Oral?’

Intrarectal®




Pa 1S Of the TRICHOMES
Cannabis Plant

ports Healthy

1, Hair, & Nails

|

| JSF

HEMP OILZL

]

Hemp is the strongest natural node
fibre in the world, known to have
over 50,000 different uses!

stalk 1ced stem

fan leaves FEMALE FLOWERS

7. Improves Mood Z ':/ 2=
" l :
l | 4 D\

8. Mercury-Free
Fatty Acid Supplement

Leaves

9. Can Alleviate Cancer 11. May Reduce Acne

-Related Symptoms
12. Supports the Immune
System

a8 4
10. Neuroprotective Properties

’

N

MALE FLOWERS
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N15LA3EUATIINYT — PhytoCannabinoids

Cannabigerolic acid (CBGA)

THCA synthase CBDA synthase

A>-Tetrahydrocannabinolic acid (A>-THCA) Cannabidiolic acid (CBDA)
R IIITEIEIRESS. l L — i Heat 125-150.C | . _.
~hotoxidation (-)-trans-As-Tetrahydrocannabinol (THC) <--|-r-]--9-99 ------------- (-)-Cannabidiol (CBD)
Experiment
Isomerization Oxidation lPhotoOxidation

Photo-Oxidation

Moisture Cannabisoin (CBE)
eat

As-Tetrahydrocannabinol (As-THC)

Cannabinol (CBN)
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N5 LYE15NVLEIUNITDINENG

Cmax AUC Cmax (ng/mL) AUC (h*ng/mL)

(ng/mL) (h*ng/mL)

o +
THC 5.5+1 102 CBD 3948 90421
- * *
THC-PNL 32+ 4(*) 63+ 11(*) CBD-PNL 137+43(*) 300495 (*)

35

THC-Piperine-PNL 27+ 4(*) 93+ 10(*1) CBD-Piperine-PNL|  170+13(*1) 570+23 (*1)
30 T B 160
o WTHE Pro - Nano Liposphere —

erine-PNL ~4—CBD-PNL

- CBD-Piperine-PNL

]
o

==THC+ Piperine i
=36 + pipernne

s
CBD plasma Conc. (ng/ml)

THC plasma Conc. ng/ml
» o

o

0 1 2 Time(h) 3 a 5 6 7 Time (h) ?

wsnlng
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Endocannabinoid system: ECS

N15USUANAAYDITINNY

Endocannabinoids
(Homeostasis) ndocrine glands

. @nshsemeatnedunazaunsasuiu CB . Analgesic A2°U1AUUN . Hypothalamus - Pituitary Adrenal

receptor %#38438n31 CB endogenous - Neuro Protectant A21%31 N15AAEN LAY axis

Ligand nswadaulng « Hypothalamus - Pituitary — Growth
« Arachidonyl - Ethanolamide (AEA) - Metabolism vasluiuuaznglag Wadnwn hormone axis
« 2 - Arachidonoyl - glycerol (2-AG) auqmmwé’emﬂus’wmﬂ ANSAUDINNT « Hypothalamus - Pituitary — Thyroid

« Anti Inflammation & Anti Oxidant n1% axis

#&4 Cytokine luszuugiiduiu n1sdniay Hypothalamus - Pituitary -

« Immune response regulation N9 i Gonadal axis

a vy 1 H o o
ABUAUDIVDITEUUHUATUNIUIINNNY : « Hypothalamus Prolactin axis

. o
------------------------------------------------------------------------------------
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@ Brain (CB1)

EndoCannabinoid systm Lungs 1)

@ @ Vascular System (CB1)

; Liver (CB1 & CB2)

G @ -

Spleen (CB2)
Pancreas (CB1 & CB2) @
Reproductive Organs (CB1) @

Muscles (CB1)
J A Bones (CB2) ﬂ

N

\
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R ATl
!
e
>

N
esd

N e

= SN\

-

Y,

=

—
=

To—

Immune System (CB2)

ial channels, Vanilloid subtype

oupled receptor




szuuUszaImaIunane (Central nervous system) Hippocampus, Basal ganglia,

Cerebral cortex, Cerebellum, Limbic system wag Hypothalamus

- N13ATUANNITALDINIT AUBYN AMUAUUIA Qaunglisnenie A1UT1 N15RAEN
nsiuvaiala auauladin uaznisieaeulng

. 97822359UUBN (Peripheral tissues) Adipocytes (Adipose tissues),
Hepatocytes, Skeletal muscles, Endothelial cells, Gastrointestinal tract,

Heart, Lungs, Gonads 8¢ Islets of Langerhans YDINUIDU

- N135AIUAN Metabolism vasluduuaznglas Shwaunavasnwasulusienieg

Cannabinoid receptor 2: CB,

szuundAuny (Immune system) lawn Lymphoid tissues, Spleen, Thymus,

Tonsils, Peripheral macrophages wag Blood cells

%4

I [ . a Yy (e ~
o AUNUIMMAIUANNTINEAN Cytokine cL‘L!'iS‘U‘UQ&Iﬂ&Iﬂu 18J8J‘UVI‘U’WI¢]’JUQ8Jﬂ'ﬁﬂu

9

aflmsuazauqmmwﬁww

CB1

CB1 Receptors target :

Appetite

Immune cells

Motor activity

Motor coordination

Pain perception

Short term memory
Thinkin

CB2

CB2 Receptors target :

Adipose tissue

Bone

Cardiovascular system
Central nervous system
Eyes

Gut

Immune system
Kidneys

Liver

Pancreas

Reproductive system
Respiratory tract
Skeletal muscle

Skin

Tumors




CB, receptor — GPCR family Nervous system

@. Olfactory bulb, Hippocampus, @. Sympathetic nerve terminals @. Neuronal route - Enteric

Basal ganglia, and Cerebellum . Nociception - Trigeminal nervous system

. Cerebral cortex, Septum, ganglion, Dorsal root ganglion, . Non-neuronal route - Intestinal

: Amygdala, Hypothalamus, and and Dermic nerve endings of mucosa, Enteroendocrine cells,
Parts of Brainstem and Dorsal primary sensory neurons Immune cells, Enterocytes

. horn of Spinal cord . Mobility of Gl tract, Secretion of

em. Thalamus and Ventral horn of Gastric acids, Fluids,

: Spinal cord Neurotransmitter, Hormones,

Permeability of Intestinal

epithelium



Cannabinoid receptor in Brain: Limbic system

Focus
« "Fight or Flight"
« Arousal
« Memory Retrieval
» Diligence
;':lYPOTHALAMUS -----
: Controls appetite, NEOCORTEX
: hormenal levels and Responsible for higher
e : sexual behavior : cognitive functions and
Intuition S —" p the integration of
sensoryinformation
BASAL GANGLIA
_ - Invelvedinmotor
Serotonin Plunsing,ee wellse HIPPOCAMPUS
I the initiation and
Well-Being o st fo :::::atu%n:?m
« Pleasure ::'::.‘tmmn-nd
szt AMYGDALA
« Relaxation Sespciahle for
« Contentment SRANG, Sunvion
andfear

« Positivity

CEREBELLUM

Centet for metor control

BRAIN STEM AND SPINAL CORD and coordination

Importantinthe vomiting reflex
andthe sensation of pain




Behavior &
Cognitive Activity

Septal area and
basal forebrain

Olfactor 3
halb y S Amygdala

Hypothalamus

-------------------

pq

,— —————————————— N

.' /_ Slow tract - Somatic Righi
IRLLLLLLL L L L L LTI (APTTTTTT ] cingulate
:E r cortical arcas ongitudina

O LT y N e Left
cingulate

auyR - nsseul o VAT

-----------------------
. _r B

Hippocampus

Basal

N Thalamus and .
ganglia

T Amygdala
eplthalamus YQ

________ >,
p Mammillary
body

H1ppocampal
formation

Fast tract - Autonomous

/\
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{ @ 580 31la Seud Useuss iamun dygn des
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pma] cord, cranial nerve,

: & mauduas d3ns dauludyanu

1 heurohumoral path}\ ays
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/ffjfv - “Carotid baroreceptors
y _ Carotid_ | /21 |

Other cortical arcas

sinus Y 24
Hypothalamus & T4 /55 )
. e) 68 .u \’ b E'-
. TPy '8 ‘ b E‘a
. /1< . _~ Sensory 4 og. &
HomeOStaS|S Hypothalamus/ fibers ' & o8y, %_
' Medula 0 A\ {horta §
' (transverse[—— s ‘y L
|section) A ! i £
Septal area and Thalamus and Basal Cardiac center ‘F”:;zzyrlge‘a’l;hetlc ) & :"\’,
as rai epithalamus ganglia \ node

(

S-A |~ gl
1T node — "

= . : (
: i | |Spinal cord A AT S ‘-’W 0
PRTRI I : (transverse—< ’J ﬁ* X2

"Sympathetlc:ervﬁ"z
— xglﬂpathetic trunk

* Neurosecret cens proouce
hypothalamic-releasing and
hypothalamic-inhibiting

Hippocampal
formation

Olfactory
bulb

Olfaction

Ay : Heart '
Emotions| ™\ / ot Rate Control

. Nourosecrelorx
cells produce ADH
and oxytocin.

hormones.

|
|
|
|
|
|
|
\

* These hormones are
secreted into a portal system.

N e e o

SN * These hormones move

o . down axons to axon endings. = Each type of hypothalamic
auuqqqmu - awmsuﬂﬂmu hormone either stimulates or
4 e - o inhibits production and secretion
of an anterior pituitary hormone.
= When appropriate, ADH and

oxytocin are secreted from = The anterior pituitary secret

es
its hormones into the bloodstream.

nadotropic
anterior pituitary ggrmones 3
(FSH and LH)

: @l

i b——/ >
Spinal cord, cranial nerve, B ‘ o @
and neurohumoral pathways
- kidney tubuloar | | ovaries, testes
| oxytocin ) . |

growth (GH)
thyroid- . olactin ormone
' gy stimulating adrenocortico- PRL)

h
@ (_?s".:‘)""' tropin (ACTH) @
smooth w | & \

muscle mammary mammary
in uterus glands | thyroid | adrenal cortex | glands bones, tissues

axon endings into the
bloodstream.

|antidiuretic posterior | N2
hormone (ADH) | pituitary / LS
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Nor - epinephrine

\
b Adrenal Medulla

4

Adrenal Cortex

CHR: Corticotropin releasing hormone

ACTH: Adrenocorticotropic hormone

Adrenal
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|g, | CHR: Corticotropin releasing hormone
ADRENAL GLAND

(hormones)

ACTH: Adrenocorticotropic hormone

05“ o 990& Ureter

Adrenal

; < \i gland
Eorooml S, s
W Adrenal Cortex K ,,'?\k
v Y] Y] a

gocors ASLAUYBNIRLA ATUAULANR

&t e | o A A = 1
gm : Q«% N\ : N19E31IWANY daneiiiaita AuANENAaINGBLS

 Corticos erone:: // - a 'Y

x;f - SEUUTRSIUN STUUNNAIUMU SEUUNNTONLEY

: @
To immune system g

Zona glomerulosa Zona fasciculata Zona reticularis



CB, receptor — GPCR family Gastrointestinal (Gl) tract

CNS
@. Olfactory bulb, Hippocampus, @. Sympathetic nerve terminals @. Neuronal route - Enteric
Basal ganglia, and Cerebellum . Nociception - Trigeminal nervous system
. Cerebral cortex, Septum, ganglion, Dorsal root ganglion, . Non-neuronal route - Intestinal
Amygdala, Hypothalamus, and and Dermic nerve endings of mucosa, Enteroendocrine cells,
Parts of Brainstem and Dorsal primary sensory neurons Immune cells, Enterocytes
horn of Spinal cord en. Mobility of Gl tract, Secretion of
em. Thalamus and Ventral horn of Gastric acids, Fluids,
Spinal cord Neurotransmitter, Hormones,

Permeability of Intestinal

epithelium



Gut - Brain axis

f W C_\\
4 Hypothalamus
NTS
Satiety ARC L 4
NPYIAgRP CART/ Vagal afferent
‘ GABA POMC nerve
Adipose tissue

TLeptin

T Insulin sensitivity

1 Ghrelin
Pancreas %
SCFAs
*S L ]
L
.§. - F

Circulation

-

” k‘ ﬁ B cells
B | tokines
acteria neur:)actl\;s Eiit peptldes y

t
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Enteric =.‘ IIIIIIII
muscles :
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aste receptor _® &
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® o  Metabolites £ N 4
SCFAs,GABA,S-HT,NTs 7 /~ ii |

. RGN
Nutrientg MICI‘ObIdta

* o Toll-like TGRS

receptor (
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ConJugated
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Cannabinoids and Gl tract

Inhibitory role

« Reduces gastric and Intestinal motility and several Motility-related parameters

Inhibits gastric and intestinal secretion

Modulates visceral sensitivity

Reducing pain sensations

Reduces the activity of the local Immune system, lowering Inflammatory responses

Pathophysiological conditions

« Upregulate level - Hyper or Hypo active bowel sound and Abdominal pain
« Increased expression of cannabinoid receptors
« Enhanced endocannabinoid levels

« Full activity not in physiological conditions but under pathophysiological states



CB, receptor — GPCR family

@.Spleen macrophage, Immune cell

Peripheral CBr lo. Cardiovascular system, Gl tract, Liver, Adipose tissue, Bone

and Reproductive organ




PhytoCannabin

®* Anxiolytic

®*Anti Oxidant
*Reduce Depression
®*Anti Inflamsmation
*Reduce Nausea
*Reduce Pain
*Muscle relaxant
*Relieve Spasm
®*Decrease Seizure
*Bone Stimulant
®*Anti Bacterial
®*Anti Fungal

*Neuroprotective effects

Non — Psychoactive

ﬁeliem§ Antioxidant
~ Spasms

\ " Muscle
Increases Relaxant
Appetite‘ i 2

W CBD Y=

‘ Reduces
Anxiety |

Pain
| Reliever

Reduces

Nausea ) -
Decreases
Seizures

Antioxidant -
Pain

Reliever

Anti

Inflammatory C B N

Causes
Drowsiness

Decreases
Appetite

IA119yoHONSS

Reduces
Nausea

Muscle

d THC

Antioxidant Increases
Appetite

Relieves
Spasms

Relieves
Spasms

Decreases
Seizures

THCV

Bone
Stimulant

Pain
Reliever

®*Anxiolytic

®*Anti Inflamsnmation
*Reduce Nausea
*Reduce Pain
*Muscle relaxant
*Relieve Spasm
®*Decrease Seizure
®*Bone Stimulant
®*Anti Oxidant
®Increase Appetite

*Decrease Appetite

Psychoactive




PhytoCannabinoids

CH, CH, OH C BG

NS NS
H,C

HO CH,

CBG

Mother cannabinoid

W lUsauny THC azaiqe
< (V7= 1
anAULAUUnlARNIIN1S

T¥ THC agnafen

CBN
n1siasugnINUas THC

3 lysaunu THC agaae
< (V=] 1
anAuAuUnLARNI1
A58 THC 2819LR87

s
& Cannabinoids
= L

Ct

@

CBD
CB, wag CB, antagonist

< Y 1
anAULAUUInlARNI1
T¢ THC agafen

71119 THC sy Blood

brain barrier 8angN5LAn

&
YU



Aromatic substance - Most common Terpenes in Cannabis

I\/IYRCENE LIMONENE CARYOPHYLLENE - LINALOOL A-PINENE

_ earthy citrus pepper floral pine
AROMA | cloves lemon wood sweet wood
herbal orange spicy citrus mountain air
: .e.malgesm antlde.pressant anti-inflammatory apalgesm anti-inflammatory
i anti-inflammatory 1 i antifungal s anticonvulsant :
i antipsychotic antimicrobial e = antiepileptic gaslioprotective
EFFECTS HR=Y : ) . protects digestive e i o energy booster
antispasmodic : {  antispasmodic 4 antineoplastic ;
. P el tract cell lining ) ) bronchodilator
hypnotic E i anxiolytic - antipsychotic )
P , anti-depressant i aids memory
muscle relaxant { i gastroprotective : : anxiolitic . .
. P . : anti-septic ) anti-bacterial
sedative i i immunostimulant sedative

ALSO
FOUND

I N S N ch CH3

hops citrus fruit rinds black pepper lavender pine needles
fresh mango juniper Thai basil laurel orange peel
lemongrass peppermint cloves mints parsley



Cannabis flavonoids — Cannaflavins &

Polyphenolic compounds

. Color pigmentation to plants r 4 ‘\,
4
P

Anthoxanthins or Anthocyanins (Red Purple Blue depending on pH levels)

« Antioxidant with Cardiovascular health benefit

—,

« Anti-inflammatory properties that might be stronger than Aspirin

Kaempferol, Quercetin, Silymarin and Orientin

« Anti-inflammatory, Anti-fungal, Antioxidant and Anti-cancer




Entourage effect

Pharmacokinetic Direct Pharmacodynamic

mechanism mechanism

« Changing absorption, distribution, « Binding to the same receptor « Binding to a different receptor

metabolism, and excretion - Synergistic — Positive allosteric * Synergistic -

« CBD boosted blood levels of THC by
inhibiting the human CYP2C9 enzyme

modulator: « Myrcene potentiate sedative effects of

- Terpene potentiated CB, receptor THC through the GABA system (GABA-
’ CBD. ISR boos:tec.l PL.OOd and activation and TRPV, receptor that A)
brain levels of THC by inhibiting P-gp important for pain and epilepsy « Antagonist -
& BCRP drug transport . . . .
. . « Antagonist - Negative allosteric + CBD & CBD-A reduce anxiety produced
. _l\::;cene can increase brain levels of modulator: by THC through the serotonin system
(5-HT,A)

+ CBD reduced CB, (CB,, GPR,,,
and GPR,,) receptor activation + CBD reduces psychosis-like effects of

THC through the dopamine system

» Pinene improves THC-
induced memory deficits through
the acetylcholine system



Entoura'ge effect

Full spectrum Enh;nc.ing,/& Synergistic effect
The Whole Befter than Part

-

~

Terpenoids -~ Botanical compounds
w74
N

PhytoCannabinoids -



Adverse reaction

Cardiovascular Psychotropic

« Orthostatic Hypotension « Initial Euphoria and « Increased appetite,

. Tachycardia Relaxation Decreased appetite,

« Peripheral vasodilation » Followed by a Depressant Drowsiness, Paranoia,
period Ocular irritation,

e Dizziness

« Alterations Memory and Confusion, Anxiety,

« Dry mouth - .
| Sogilive paiEEiel Difficulty controlling
* Respiratory problems s movements, Diarrhoea,
. abilities
(Smoking) Gastro-intestinal irritation,

Hallucinations, Headache



Ancient cannabis antidotes

(A) Lemon (Citrus limon). (B) Calamus plant roots (Acorus calamus).

(C) Pine nuts (Pinus spp.). (D) Black pepper (Piper nigrum).



Endocannabinoid cycle

Post synaptic Phosphatidyl ethanolamine Phosphoinositides Post synaptic
N-acyltransferase Phospholipase C (PLC)
N-acyl-phosphatidyl ethanolamine (NAPE) Diacylglycerol (DAG)

NAPE-specific phospholipase D (NAPE-PLD) DAG lipase L or B (DAGLOL or [B)

=Il=== Arachidonyl - Ethanolamide (AEA) 2 — Arachidonoyl - glycerol (2-AG)

Fatty Acid Amide Hydrolase (FAAH) Monoacylglycerol Lipase (MAGL)

Pre synaptic | Arachidonic acid Ethanolamine Arachidonic acid Glycerol | pre synaptic




Clinical Endocannabinoid deficiency syndrome

Exogenous

Presynaptic neuron OUS
cannabinoids

Arachidonic acid

+glycerol

® AEA deficiency in
® Migraine

® Autistic

Microglia

Arachidonic acid + ethanolamine



Individual Drug Response

® Stimulate Endocannabinoid by Exogenous cannabinoid
® Titration: Start Low & Go Slow

® Tolerance: Stop 48 hr. then Start Low

N19599NaN5




Efficacy & Safety factor

Cannabis Strain: . Sativa or Indica

Condition of Treatment: « THC or CBD

e Individual Endocannabinoid tone

Full Spectrum Cannabis: . Natural Phytocannabinoid




.......................................................................

Parkinson
v I FLQJ 6 .
VAU LUNINATILLNNE Alzheimer
" NV ChemoRx | Anxiety
! Epilepsy | Chronic pain
! Multiple sclerosis | Palliative care
! Neuropathic pain | CA end stage

........................................................................

.......................................................................................................................................................................................................................................................................
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IHYLASEIINAL

Mucilin, Gum, Polysaccharid

x ‘
589 .

Tannin, Catechin
Carbohydrate,

“‘Stevioside, Glycyrrhyzin

——————————————————————————————————————————————

T o AGlycoside, Saponin,

Organic acid Anthraquinone glycoside

N ——————————

————————————————————————————————————————————————

————————————————————————————————————————————————

Terpenes, Alkaloids,

Glycoside, Flavonoid

N ———————

Capsaisin, Gingerols, Shogols, Resin,

-

Peperine, Balsam, Essential oils

i —— —— — — -

Fat, Lipid, Starch or Complex Carbohydrate



_, Cannabinoids - s&atd1LUa (Intoxicant Taste)
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Flavonoids & Terpenes - 5894 (Bitterness)
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Terpenes — sEWaNLEY (Savouriness)
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Parkinsons Disease

Non-Parkinson's

Substantia Nigra

Substantia nigra neurons

*Healthy Dopamine Production*
Dopamine
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Figure 2 Probable mechanisms to describe the neuroprotective (independent of the CB1 receptor) action of cannabinoids in PD.
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® Functional Digestive disorder: Gastro — duodenal disorder for example Postprandial
distress syndrome, Excessive gastric belching, Chronic nausea vomiting syndrome,

®* Abdominal discomfort with or without anorexia nausea vomiting
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Ascites with hepatomegaly or splenomegaly and abdominal discomfort
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® Sleep disorder: Anxiety disorder, Insomnia with anorexia or fatigsue
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Sleep disorder: Anxiety disorder, Insomnia with anorexia or fatigue
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® Anorexia — Cachexia syndrome with tremor and insomnia, Parkinsonism
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® Sleep disorder: Anxiety disorder, Insomnia
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Muscle fiber (cell)
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® Myofascial pain syndrome especially in pregnancy, Myalgia of extremity
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® Pelvic peritonitis: CA prostate or CA ovary with carcinomatosis peritonei and related
symptom
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®* Myofascial pain, Myalgia with fatigue
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®* Myofascial pain, Myalgia
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® Peripheral neuropathy with Circulatory insufficiency and Autonomic nervous system
disorder in chronic disease
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® Maintain Healthy nervous system: Support energy production and metabolism,
Appetite, Chronic fatigue syndrome: CFS, Post - exertional malaise: PEM
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Maintain Healthy nervous system: Support energy production and metabolism,
Appetite, Chronic fatigue syndrome: CFS, Post — exertional malaise: PEM
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® Pelvic peritonitis: Chronic disease with peritonitis, Pelvic CA with carcinomatosis
peritonei
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