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1) Present the history of Cannabis and Cannabinoids as medicine.

2) Introduce the Endocannabinoid system (ECS) and its role in homeostasis 
and stress modulation

3)  Improved  understanding  of  the  Endocannabinoid  system and  its  role  in 
regulation of inflammation, neuronal signaling, aging and gut health

4) Gain insights into naturally occurring fatty acids which act as substrates 
for the ECS enzyme pathways

5) Understand the link between diet, microbiota and the ECS regulation of 
adipose  and  the  consequences  for  obesity,  diabetes,  and  other  GI  related 
disorders

KEY OBJECTIVES



SELF ASSESSMENT QUESTIONS:

1) All forms of Cannabis are psychoactive    
TRUE     or       FALSE

2)  The earliest reference to Cannabis is 
closest to:    
 a)  1860  b)  2900BC  c) 1000 BC  d) 1969

3)  Cannabidiol (CBD) has been found to be: 
a)  Anti-anxiety  b) Anti-Inflammatory c) Anti-epileptic 

d) Neuro-protectant  e) All of the Above



Various types of Cannabis have been 
described, and variously classified as species, 
subspecies, or varieties:
• plants cultivated for fiber and seed   

production, described as low-intoxicant, non-
drug, or fiber types.

• plants cultivated for drug production,   
described as high-intoxicant or drug types.

• escaped, hybridized, or wild forms of either   
of the above types.

http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Subspecies
http://en.wikipedia.org/wiki/Variety_(biology)


C. sativa, the most widely cultivated in the Western World, 
was originally grown on an industrial scale for fiber, oil, and 
animal feedstuffs. It is characterised by tall growth with 
few, widely spaced, branches. 

C. indica, originating in south Asia, is also known 
historically as Indian hemp, and is characterized by shorter 
bushy plants giving a much greater yield per unit height.  

C. ruderalis, is a hardier variety grown in the northern 
Himalayas and southern states of the former Soviet Union, 
characterised by a more sparse, "weedy" growth. It is rarely 
cultivated for its THC content.

Cannabis ruderalis strains are high in the cannabіnoid cannabidiol, 
so they are grown by some medical marijuana users.   

 *Autoflowers and resistent to many diseases which makes it attractive to new growers

Wikepedia

CANNABIS

http://en.wikipedia.org/wiki/Tetrahydrocannabinal
http://en.wikipedia.org/wiki/Cannabidiol


How is hemp different from marijuana? 
Hemp and marijuana are different varieties of Cannabis Sativa, a dioecious, 
flowering herb indigenous to many parts of the world. 

“Marijuana” has been cultivated for high levels of THC, which is 
concentrated mostly in the flowers and trichomes of the plant.

Industrial hemp is cultivated for its fiber, and has almost undetectable levels 
of THC & comparatively higher levels of CBD. 

Hemp has been grown and cultivated worldwide for thousands of years for 
industrial and medical purposes, making useful items like rope, clothing, 
sails, paper, and thousands of other products. 

Hemp will not make you “high” and, in fact, hemp contains almost every 
dietary essential we can’t make ourselves. 

Hemp can refer to any industrial or foodstuff product 
that is not intended for use as a drug.



Cannabis Sativa L.
Over 500 Compounds identified (545) 
About 104 different Cannabinoids 
Terpines, Flavinoids, Fatty Acids, Steroids, and other 
non cannabinoid constituents  

Traditionally, non-drug plants produce relatively low levels of THC 
and high levels of CBD, while drug plants produce high levels of 
THC and low levels of CBD. 

The THC/CBD ratio is genetically determined and remains 
fixed throughout the life of a plant.

SATIVA               INDICA 
Rudderless



History of Cannabis
(At least some it)



2900 BC - Chinese Emperor Fu Hsi 
References Marijuana as a Popular Medicine 

"The Chinese Emperor Fu Hsi (ca. 2900 BC), whom the 
Chinese credit with bringing civilization to China, seems to have 
made reference to Ma, the Chinese word for Cannabis, noting 
that Cannabis was very popular medicine that possessed both 
yin and yang."  

Robert Deitch  Hemp: American History Revisited: The Plant with a Divided History, 
2003

http://medicalmarijuana.procon.org/view.source.php?sourceID=011036


1500 BC - Earliest Written Reference to 
Medical Marijuana in Chinese Pharmacopeia 

"The use of cannabis for purposes of healing predates recorded history. 
The earliest written reference is found in the 15th century BC Chinese 
Pharmacopeia, the Rh-Ya."  

National Institute on Drug Abuse (NIDA)  Marijuana Research Findings: 1976, 1977

1000 BC - Bhang, a Drink of Cannabis and Milk, 
Is Used in India as an Anesthetic 
Bhang, a cannabis drink generally mixed with milk, is used as an 
anesthetic and anti-phlegmatic in India. Cannabis begins to be 
used in India to treat a wide variety of human maladies.  

US National Commission on Marihuana and Drug Abuse  "Marihuana, A Signal of 
Misunderstanding," druglibrary.org, 1972

http://medicalmarijuana.procon.org/view.source.php?sourceID=000260
http://medicalmarijuana.procon.org/view.source.php?sourceID=000154




700 BC - Medical Use of Marijuana in the Middle East 
Recorded in the Venidad 

"The Venidad, one of the volumes of the Zend-Avesta, the ancient 
Persian religious text written around the seventh century BC 
purportedly by Zoroaster (or Zarathustra), the founder of 
Zoroastrianism, and heavily influenced by the Vedas, mentions bhang 
and lists cannabis as the most important of 10,000 medicinal plants."  

Martin Booth  Cannabis: A History, 2005

200 BC - Medical Cannabis Used in Ancient Greece 
In ancient Greece, cannabis is used as a remedy for earache, 
edema, and inflammation.  

US National Commission on Marihuana and Drug Abuse  "Marihuana, A Signal of Misunderstanding," druglibrary.org, 1972

http://medicalmarijuana.procon.org/view.source.php?sourceID=011039
http://medicalmarijuana.procon.org/view.source.php?sourceID=000154






































Oct. 7, 2003 - US Government 
Receives Cannabinoids Patent 
The US Department of Health and Human Services receives 
a patent (US 6,630,507 B1) for the therapeutic use of 
"cannabinoids as antioxidants and neuroprotectants."  

The abstract says in part: "Cannabinoids have been found to 
have antioxidant properties... The cannabinoids are found to 
have particular application as neuroprotectants… in the 
treatment of neurodegenerative diseases such as Alzheimer's 
disease..."  

US patent 6,630,507 B1 , Oct. 3, 2007 

http://medicalmarijuana.procon.org/sourcefiles/govtmjpatent.pdf
http://medicalmarijuana.procon.org/sourcefiles/govtmjpatent.pdf
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Schedule I drugs, substances, or chemicals are defined as 
drugs with no currently accepted medical use and a high 
potential for abuse. Schedule I drugs are the most 
dangerous drugs of all the drug schedules with potentially 
severe psychological or physical dependence. Some 
examples of Schedule I drugs are: 

heroin, lysergic acid diethylamide (LSD), marijuana 
(cannabis), 3,4-methylenedioxymethamphetamine 
(ecstasy), methaqualone, and peyote 

Schedule  I ?

www.DEA.Gov

http://www.DEA.Gov


Schedule II
Schedule II drugs, substances, or chemicals are 
defined as drugs with a high potential for abuse, less 
abuse potential than Schedule I drugs, with use 
potentially leading to severe psychological or physical 
dependence. These drugs are also considered 
dangerous.  

Some examples of Schedule II drugs are: 
cocaine, methamphetamine, methadone, 
hydromorphone (Dilaudid), meperidine (Demerol), 
oxycodone (OxyContin), fentanyl, Dexedrine, Adderall, 
and Ritalin

www.DEA.Gov

http://www.DEA.Gov


Schedule III 

Schedule III drugs, substances, or chemicals are 
defined as drugs with a moderate to low potential for 
physical and psychological dependence. Schedule III 
drugs abuse potential is less than Schedule I and 
Schedule II drugs but more than Schedule IV.  
Some examples of Schedule III drugs are: 

www.DEA.Gov

http://www.DEA.Gov


Schedule IV

Schedule IV drugs, substances, or chemicals are 
defined as drugs with a low potential for abuse and low 
risk of dependence. Some examples of Schedule IV 
drugs are: 

Xanax, Soma, Darvon, Darvocet, Valium, Ativan, 
Talwin, Ambien

www.DEA.Gov

http://www.DEA.Gov


The EndoCannabinoid System
       Everyone has an endocannabinoid system (ECS).
In fact, the ECS evolved long before humans; it is over 600 million 
years old. It regulates variety of biological processes, like pain, 
sleep, mood, and appetite. 
However, experts believe that the overall function of the ECS is the 
regulation of homeostasis. 

Balance within the ECS is critical to 
homeostasis and to prevent disease. 







ENDOCANNABINOID SYSTEM (ECS) = the receptors 
(CB1 and CB2) and the ligands (fatty acids of a particular 
type) which bind to them. It also includes the enzymes to 
make and degrade these ligand compounds. 

 • CB1 = the receptor responsible for psychotropic effects of 
cannabis and the pro-inflammatory signally of the immune system. 
  
 • CB2 = the non-psychoactive receptor of the immune system 
including Mast cells, microglia and macrophages.  

 • (TRPV1) Transient receptor potential vanilloid type 1 ion channel.  

 • Ligands = The endogenous arachidonate-based lipids, anandamide 
(N- arachidonoylethanolamide, AEA) and 2-arachidonoylglycerol (2-AG); 
these are known as "endocannabinoids" and are physiological ligands for the 
cannabinoid receptors. Endocannabinoids are all eicosanoids.  

 • FAAH = Fatty acid amide hydrolase degrades ananamide 
(AEA) 

• [Pertwee RG (April 2006). "The pharmacology of cannabinoid receptors and their ligands: an 
overview". Int J Obes (Lond) 30 (Suppl 1): S13–8.]  



EndoCannabinoids

“Endo” - Produced by the body 

Anandamide (AEA) (bliss)  

2-Arachidonoylglycerol   (2-AG)



PhytoCannabinoids

Phytocannabinoid = plant derived fatty acid 
capable of attaching as a ligand to the CB 

receptors.  

Over 100 Have been identified



THC
The principal psychoactive constituent, responsible for the “high” associated with 
Cannabis/ Marijuana.  

THCA, the Cannabidiolic Acid form, is not scheduled at the federal level in 
the United States and is therefore legal to possess, buy, and sell. It is 
possible that THCA could legally be considered an analog (of THC) although 
that is somewhat unlikely since it does not provide a high and THC does. If it 
were legally considered an analog, sales or possession with intent for 
human consumption could be prosecuted under the Federal Analogue Act.

When swallowing marijuana (in teas, brownies, etc.), the main active ingredient, 
Delta-9-THC, is transformed by the liver into the more psychoactively powerful 
Delta-11-THC.  

THCA  >  Delta -9-THC  >  Delta-11-THC

http://en.wikipedia.org/wiki/Psychoactive_drug
http://en.wikipedia.org/wiki/Cannabis_(drug)
http://en.wikipedia.org/wiki/Controlled_Substances_Act#Schedules_of_controlled_substances
http://en.wikipedia.org/wiki/Federal_government_of_the_United_States
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Structural_analog#Chemistry
http://en.wikipedia.org/wiki/Tetrahydrocannabinol
http://en.wikipedia.org/wiki/Psychotropic
http://en.wikipedia.org/wiki/Drug_possession
http://en.wikipedia.org/wiki/Federal_Analogue_Act
http://medicalmarijuana.procon.org/viewanswers.asp?questionID=637
http://medicalmarijuana.procon.org/viewanswers.asp?questionID=640


Cannabidiol (CBD)

A major phytocannabinoid, accounting for up to 40% of the plant's 
extract.[5] CBD is considered to have a wider scope of medical 
applications than tetrahydrocannabinol (THC).[5] An orally-administered 
liquid containing CBD has received orphan drug status in the US, for use 
as a treatment for Dravet syndrome, under the brand name Epidiolex.
[6]

A nonCB1, nonCB2 phyto-cannabinoid active 
primarily at the peroxisome proliferator-activated 
receptors (PPARs) which are a group of nuclear 
receptor proteins that function as transcriptional 
factors regulating the expression of genes. 

http://en.wikipedia.org/wiki/Phytocannabinoid
http://en.wikipedia.org/wiki/Tetrahydrocannabinol
http://en.wikipedia.org/wiki/Orphan_drug
http://en.wikipedia.org/wiki/Dravet_syndrome




CBD helps modulate stress response

Biphasic response 

LOW-Moderate dose 

Decreases stress 

Decreases anxiety 

Decreases moodiness 

Decreases repetitive 
worrisome thoughts





FAAH, fatty acid amide hydrolase, is a membrane-
bound enzyme which hydrolyzes and therefore 
terminates the actions of endocannabinoids, mostly 
anandamide (AEA).

FAAH is expressed throughout the GI tract myenteric neurons

MAGL, monoacylglycerol lipase, is an enzyme mostly 
responsible for 2-AG degradation  



Palmitoylethanolamide (PEA) a novel 
endogenous fatty acid amide, belonging to 
the class of nuclear factor agonists. 

Has no binding to CB1 or 2, but attaches to 
peroxisome proliferator- activated receptor 
alpha (PPAR-α) and cannabinoid-like G-
coupled receptors GPR55 and GPR119. 





Dietary Cannabinoids

Dietary Cannabinoids = common food sources 
of ligands capable of binding to the CB receptors.  

Example:  

β-caryophyllene, a CB2 anti- inflammatory 
compound 





   
Beta Caryophyllene is a powerful anti-inflammatory. 

A sesquiterpene found in the essential oil of black pepper, 
oregano, and other edible herbs, as well as in various cannabis 
strains and in many green, leafy vegetables.  
It is gastro-protective, good for treating certain ulcers, and 
offers great promise as a therapeutic compound for inflammatory 
conditions and auto-immune disorders because it binds directly 
to the peripheral cannabinoid receptor known as “CB2.” 
                                                                                   A September 2011 report by Dr. Ethan Russo in the British Journal of Pharmacology 

Beta Caryophyllene

In 2008, the Swiss scientist Jürg Gertsch documented beta-
caryophyllene’s binding affinity for the CB2 receptor and described it as 
“a dietary cannabinoid.” It is the only terpenoid known to directly 
activate a cannabinoid receptor. And it’s one of the reasons why 
green, leafy vegetables are so healthy for people to eat.



• β-caryophyllene, is a natural bicyclic sesquiterpene 
that is a constituent of many essential oils, especially 
clove oil, the oil from the stems and flowers of Syzygium 
aromaticum (cloves), the essential oil of hemp Cannabis 
sativa, rosemary Rosmarinus oficinalis, and hops. 
Caryophyllene is notable for having a cyclobutane ring, 
a rarity in nature, which provides it with its unique 
chemistry.  

• It is the ingredient drug dogs are trained to detect.  

• Piperine (aka – bioperine) is a powerful and complex 
agent of pepper and other plants. It may have EC 
complimentary activity. 



Terpenes

Around 200 terpenes have been found in cannabis, but only a 
few of these odiferous oily substances appear in amounts 
substantial enough to be noteworthy, or nose worthy, as it were.  

The terpenoid profile can vary considerably from strain to strain.

Terpenes and terpenoids are the primary constituents of the 
essential oils of many types of plants and flowers.  

Essential oils are used widely as natural flavor additives for 
food, as fragrances in perfumery, and in medicine and alternative 
medicines such as aromatherapy.  

Synthetic variations and derivatives of natural terpenes and 
terpenoids also greatly expand the variety of aromas used in 
perfumery and flavors used in food additives. 

Vitamin A is a terpene

http://en.wikipedia.org/wiki/Essential_oil
http://en.wikipedia.org/wiki/Traditional
http://en.wikipedia.org/wiki/Alternative_medicines
http://en.wikipedia.org/wiki/Aromatherapy
http://en.wikipedia.org/wiki/Vitamin_A


Cannabinoids and the GI System

CB1 receptor activation induces gut permeability . 

CB1 receptors are located predominantly in the excitatory motor neurons 
of the myenteric plexus, which regulate gut motility. 

CB1 Receptors are also present in peripheral nerve fibers within the brain-
gut axis, potentially influencing motility and secretion and modulate food 
intake and emesis  (Duncan et al. 2005)

CB2 receptors are also expressed in GI epithelia, and can be 
unregulated by probiotic treatment or IBS  (Izzo and Sharkey 2010; Wright et al. 2005)

Cannabis has been used to treat conditions such as: 

emesis, gastric ulcer, abdominal pain, gastroenteritis, 
diarrhea, and various forms of intestinal inflammation



IBD  and Cannabis

A study of 30 Crohn’s disease patients (26 
males) and need for surgery before and 
after use of cannabis.(smoking marijuana) 

Of the 30 patients, 21 improved 
significantly after tx with cannabis.  The 
need for other medications was 
significantly reduced and the number of 
patients requiring surgery decreased 
during cannabis use (Naftali et al. 2011) 



Gut microbiota composition is associated with 
intestinal ECS content and CB1 receptor mRNA 
expression.

GERD:   CB1  receptor antagonist, rimonabant, 
inhibited the meal-induced increase in transient LES 
relaxation, increased postprandial LES pressure 
leading to a lower number of acid reflux events, 
and increased the duration of distal esophageal 
peristaltic waves (Scarpellini et all, 2011)

CBD has shown to exert anti-proliferative effects in 
colorectal carcinoma cells.  (Aviello et al. 2012)

THC relaxes the colon and reduces postprandial 
colonic motility and tone in humans  (Esfandyari  et al. 2007)



Dietary fat including PEA and EFAs directly contribute to 
ECS tone.  

PEA and CBD are natural occurring cannabinoids that act 
apart from CB1 and CB2 to reduce inflammation and 
reduce chronic pain.  

The microbiome  further regulates the net effect of 
dietary intake and regulation of ECS in ways which can 
either contribute to health or cause obesity, diabetes, 
and chronic systemic inflammation. 

Administration of inulin-type prebiotics reduces endocannabinoid 
system tone through a endoxotin-dependent mechanism, 
thereby favoring improvements in fat and liver cell lipid load.


                                                                                                                     (Cani et al)



The EndoCannabinoid system plays a central role 
in regulation of glucose homeostasis and insulin 
sensitivity in several peripheral organs.   





Lifestyle Change to Enhance the ECS



LEGAL CANNABIS? 

DELIVERY SYSTEMS  

EXTRACTION TECHNIQUES  

NATURAL vs SYNTHETIC



NEW YORK MEDICAL CANNABIS LAW

QUALIFYING CONDITIONS

	 •	 Amyotrophic Lateral Sclerosis (ALS) 

	 •	 Cancer 

	 •	 Epilepsy 

	 •	 HIV/AIDS 

	 •	 Huntington's Disease 

	 •	 Inflammatory bowel disease 

	 •	 Parkinson's Disease 

	 •	 Multiple Sclerosis 

	 •	 Neuropathies 

	 •	 Spinal cord damage 



STATE-LICENSED DISPENSARIES


Yes, five producers of cannabis-based 
preparations and up to 20 dispensing 
centers to be licensed by the state.

PATIENT POSSESSION LIMITS


30 day supply but only non-
smokable preparations allowed



Did You Know?
The first cannabis-based prescription 
medicine, Sativex, was launched in the 
United Kingdom on June 21, 2010. 
Sativex is a mouth spray approved to treat 
spasticity in patients with Multiple 
Sclerosis. Marinol, a synthetic version of 
delta-9-THC, a chemical which appears 
naturally in the marijuana plant, was 
approved in the United States in 1985.

http://medicalmarijuana.procon.org/view.resource.php?resourceID=000883


CBD is a potent inhibitor of the Cytochrome P450 
enzymes,more so than Bergapten  (Grapefruit)

This could have implication with blood thinners,  
chemotherapy, and epileptic medications 

More research needed

DRUG  - HERB INTERACTIONS



10 Pharmaceuticals Based on Cannabis

Sativex

Dronabinol/Marinol

Nabilone / Cesamet

Dexanabinol  

CT-3 (ajulemic acid)  

Cannabinor 
(formerly PRS-211,375) 

HU 308 

HU 331

Rimonabant / Acomplia 

Taranabant / MK-0364  

Conditions ranging from inflammation, obesity, cancer, 
neuropathic pain, appetite stimulant, muscle spasticity, and more





THANK YOU 

RobStreisfeld@Gmail.com

mailto:RobStreisfeld@Gmail.com

