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Learning Outcomes

Participants will be able to: 

• Explain the endocannabinoid system (ECS)and its role in cell biology

• Define three cannabinoids and their roles

• Categorize various cannabis delivery systems

• Recognize the complex interaction among the microbiome and the 

endocannabinoid system 



My Journey to Cannabis



Clarification Question

Are marijuana and hemp 

the same plant?

FalseTrue



Maijuana Plant



Hemp Plant 



Cannabis Plant



A Case of Mistaken Identity 



Cannabis Plant 

Marijuana contains over 0.3% THC

Hemp contains less than 0.3% THC



• Marijuana & hemp are both cannabis!

• Designation based of percentage of THC 

• THC & CBD are among 100+ cannabinoids

• Terpenes—volatile molecules present in plants

• Hemp-derived CBD—caveat emptor

• THCA & CBDA—acids, prior to heating

• Decarboxylation

Cannabis & Hemp & CBD — Oh My!



• Lipophilic = binds to fat

• Hydrophobic = repels waters

• Body fat impacts absorption

• Start low, go slow

• Cannabinoid release from adipose

• Vigorous exercise

• Rapid weight loss

Cannabis Characteristics



Cannabis Delivery Systems

Lagano, L. (2019). The CBD Oil Miracle. New York: St. Martin’s Press.

• Smoking: raw plant flower, 

immediate impact

• Vaporizing: raw plant flower or 

extracts (more controlled dosage)

• Edibles: extracts in foods, slow 

absorption

• Extracts: oil bases, highly 

concentrated, sublingual, mid-

range absorption

• Tinctures: alcohol-based

• Sprays: oil bases, 

epithelial tissue

• Topicals: lotions, balms, 

salves, oils

• Suppositories, epithelial 

tissue

• Fibers

• Powders

• Sublingual strips



• Format depends on individual patient

• 90/90 rule for inhaled meds: 90% peak 

plasma drops in 90 minutes

• Oils & Tinctures: 15-20 minute onset lasting 

2-4 hours

• Patch: up to 8 hours of relief

Format Follows Function

Lagano, L. (2019). The CBD Oil Miracle. New York: St. Martin’s Press.



Cannabis as Medicine

“Cannabis has been used in medicine for 

thousands of years prior to achieving its 

current illicit substance status. Cannabinoids, 

the active components of Cannabis sativa, 

mimic the effects of the endogenous 

cannabinoids (endocannabinoids), activating 

specific cannabinoid receptors, particularly 

CB1 found predominantly in the central 

nervous system and CB2 found predominantly 

in cells involved with immune function.”



A Brief History as a Healing Tool 

• Cannabis as medicine for thousands 

of years

• Only illegal in US for about 80 years

• US Pharmacopeia listing

• Ancestors used mother nature’s 

medicines, also known as plants, to 

heal 16

Bearman, D. (2015). Drugs Are Not the Devil’s 

Tools. Santa Barbara: Blue Point Books.



Cannabis (Hemp) as a US Crop



Sanja Gupta Does a 180!



Cannabis as a Prescription

https://www.epilepsybehavior.com/article/S1525-5050(18)30191-4/pdf

https://www.epilepsybehavior.com/article/S1525-5050(18)30191-4/pdf


Cannabis Is Not Just for Seizures!

CBD is a potent anti-inflammatory.

Inflammation underlies the vast majority of 

CHRONIC DISEASE.



State Cannabis & CBD Programs



DEA Schedule 1 Listing

• Controlled Substances Act

• Listed as a schedule 1 drug with 

heroin, cocaine, MDMA, LSD

• Contradicts states with medical 

marijuana regulations



US Patent #6630507

http://patft.uspto.gov/netacgi/nph-

Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2

Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=

6630507.PN.&OS=PN/6630507&RS=PN/6630507

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6630507.PN.&OS=PN/6630507&RS=PN/6630507


Confusion about the Model



Fear of Cannabis Persists!

Lagano, L. (2019). The CBD Oil Miracle. New York: St. Martin’s Press.



The CBD Explosion!



• Cannabinoid receptors (locks)

• CB1 (CNS, adipose, heart, lungs, GI tract, muscles, joints, skin)

• CB2 (immune, bone, spleen)

• Cannabinoids (keys)

• Endocannabinoids (Anandamide + 2-AG)

• Phytocannabinoids (CBD, THC, etc.)

• Enzymes

• Synthesizing enzymes

• Degrading enzymes

Why Does Cannabis Work? ECS! 



History of Hemp in the US



Lock & Key Receptor System



• Brain development

• Coordination & 

movement

• Learning & memory

• Appetite

• Pain

• Nausea & vomiting

• Sleep

• Stress & anxiety

• Mood

• Immune function

• Neuroplasticity

• Eating behavior

Endocannabinoid System Functions



• Derived from ananda = Sanskrit for bliss

• Chronic anti-depressant/anti-psychotic meds 

elevate anandamide production

• Receptors eventually get desensitized to

• Deep breathing + meditation help maintain bliss 

levels

Endocannabinoid: Anandamide



Cannabinoid Chemical Structures



Cannabis Is a Plant!



Why Modulate the ECS?

“Modulating ECS activity may have 

therapeutic potential in almost all diseases 

affecting humans, including 

obesity/metabolic syndrome, diabetes and 

diabetic complications, neurodegenerative, 

inflammatory, cardiovascular, liver, 

gastrointestinal, skin diseases, pain, 

psychiatric disorders, cachexia, cancer, 

chemotherapy-induced nausea and 

vomiting, among many others.”



• Relax

• Eat 

• Sleep 

• Forget 

• Protect

Actions of Phytocannabinoids



Dr. Russo’s Endocannabinoid Tone

“…[the] hypothesis is that all humans have an underlying endocannabinoid 

tone that is a reflection of levels of the endocannabinoids, anandamide 

(arachidonylethanolamide), and 2-arachidonoylglycerol, their production, 

metabolism, and the relative abundance and state of cannabinoid receptors. 

Its theory is that in certain conditions, whether congenital or acquired, 

endocannabinoid tone becomes deficient and productive of pathophysiological 

syndromes.”



Clinical Endocannabinoid Deficiency

“Anandamide (AEA) potentiates 

5-HT1A and inhibits 5-HT2A 

receptors supporting 

therapeutic efficacy in acute 

and preventive migraine 

treatment. Cannabinoids also 

demonstrate dopamine-

blocking and anti-inflammatory 

effects.”



Eating Perceptions about Cannabis



Cannabinoid Eating Experience

“Our data confirm that 

cannabis principally 

influences the motivational 

factors that lead to the 

initiation of eating and the 

hedonic factors implicated 

in maintaining eating.”



Obesity & Cannabis Use

“This cross-sectional analysis 

indicated that despite the evidence 

that cannabis use stimulates 

appetite in clinical trials and 

laboratory studies, cannabis users 

are actually less likely to be obese 

than nonusers in the general 

population.”



• ECS signaling in the gut may drive overeating of the SAD diet, 

leading to elevated levels of endocannabinoids promoting 

continued consumption of sugary, fatty processed foods

• PWS plus other genetic aberrations on chromosome 15

• ECS appears to be involved in ED via ECS signaling

Eating Disorders & Hyperphagia



The EC Olfactory Systems

“Hunger arouses sensory perception, eventually leading to an increase 

in food intake,…cannabinoid type-1 (CB1) receptors promote food intake 

in fasted mice by increasing odor detection. CB1 receptors were 

abundantly expressed on axon terminals of centrifugal cortical 

glutamatergic neurons that project to inhibitory granule cells of the main 

olfactory bulb (MOB).”



The ECS, Microbiome & Obesity



• “There can be no doubt that modern behavior and dietary 

changes are altering the microbial ecology of humans. While 

some of these changes could be beneficial, others are 

disruptive and may be a driving force behind the rapidly 

increasing rates of chronic inflammatory diseases in developed 

countries. Common medical interventions, such as antibiotic 

therapy, have dramatically reduced infectious disease burdens 

worldwide. However, rather than being targeted strikes against 

harmful bacteria alone, such therapies can also act as 

weapons of mass microbial disruption.”

“Ancient Human Microbiomes”



• The ancient plant Cannabis sativa has

been used for digestive disorders and

vomiting for millennia

• Long before the receptors were discovered,

cannabinoids were recommended to

influence the motility of the gastrointestinal

tract

Start with the Gut



• Collection of microorganisms throughout the body

• 100 trillion microbes—bacteria, viruses, fungi, yeast 

& protozoa

• 1,000+ different species of bacteria

• Found in the nose, mouth, gut, genitals, lungs & skin

• More complex than the human genome of 23K 

genes

• Dynamic, continually changing in response to 

numerous factors

The Human Microbiome Organ



• Genetics

• Antibiotic exposure

• Breastfeeding

• Birth delivery mode—vaginal or C-section

• Infection

• Food & nutrition

• Stress

• Additional environmental factors

• Age

Microbiota Dynamic Diversity



• 99% of microbiota are beneficial
• Significant impact on gut, immune, brain health—

the Bermuda triangle of integrative & functional 
nutrition

• 85% of neurotransmitters are produced in the gut
• Digestion, metabolism, vitamin synthesis, 

protection from pathogens
• Immune system dysfunction allows the 

microbiome to malfunction
• Health conditions associated with microbiome 

imbalance—autism, IBD, Crohn’s, food & 
environmental allergies & sensitivities, obesity

The Human Microbiome & You



• Modulates the central nervous system
• Regulates sleep
• Involved in immune health & function
• Directs digestion & metabolism
• Regulate appetite & weight
• Synthesizes some vitamins
• Metabolizes complex foods
• Modulates energy recovery
• Controls the gut barrier
• Synthesizes essential amino acids
• Produces short chain fatty acids

The Role of the Microbiome



EC & GI Systems

• CB1 receptors present in the GI tract

• ECS regulates:

• Intestinal inflammation

• Gastrointestinal motility

• Intestinal permeability

• Visceral sensitivity



Gut-Brain Axis



• Bidirectional communication between CNS & GI system

• Superhighway of biochemical signaling: neuro-endocrino-

immunological connection

• Gut influences: mood, stress, anxiety, behavior, neurotransmitter 

signaling

• Brain influences: motility, secretion, nutrient delivery, microbial 

balance

Gut-Brain Axis



• Vagus nerve

• Gut hormone signaling

• Immune system signaling

• Tryptophan metabolism

• Microbial metabolites (short chain fatty acids)

• Endocannabinoid system

Gut-Brain Axis Communication



• Interactions between the microbiome & 

the ECS, acting as a gatekeeper

• Improves adipose tissue metabolism, 

blood sugar regulation, energy balance, 

inflammatory response & overall health

• Akkermasia muciniphila bacterium 

protective against obesity, metabolic 

syndrome & diabetes

• Decreases inflammatory markers & 

inflammatory endotoxemia by improving 

the intestinal mucosa barrier

The Endocannabidiome

Intestinal Gut Barrier Function



• The microbiome can influence the CB1 receptor & the 

enzymes that breakdown endocannabinoids, such as FAAH 

(fatty acid amide hydrolase)

• Elevated levels of anandamide associated with ulcerative 

colitis, diverticulitis & celiac disease

• Change how receptors are expressed, altering 

endcocannabinoid levels

ECS & the Gut & FAAH



Intestinal Inflammation

“These findings indicate that: (1) endocannabinoids 

and CB1 receptors are upregulated during intestinal 

inflammation [and] (2) enhanced endocannabinoid 

tone, by acting at least in part through 

CB1 receptors, affords protection against both 

epithelial damage and increased motility occurring 

during intestinal inflammation.”



Gastrointestinal Motility

“Recent evidence suggests that along with the inhibition of 

acetylcholine release, the effects of the ECS on GI motility 

are likely to be related to the inhibition of all the components 

of the peristaltic reflex.”



Intestinal Permeability

“Endocannabinoids are involved in the regulation of energy 

metabolism and food intake and communicate in this 

respect with the microorganisms of the gut. The epithelial 

lining expresses CB receptors and they are most likely 

involved in these mechanisms. 2-AG and PEA cause an 

increase in epithelial barrier function (“gate keeper”) while 

anandamide is thought to be a “gate opener.” Thus, the 

intestinal ECS may have an important role in the control of 

microbial products entering the bloodstream and in the 

development of metabolic diseases.”



Visceral Sensitivity

“The antinociceptive effects of CB1 are probably intimately 

connected to a reciprocal down‐regulation of TRPV1 

receptors, while CB2 is likely able to counteract the 

sensitizing effects of inflammatory mediators, such as 

bradykinin, on peripheral endings of visceral afferents.”



• Food is the ultimate health modulator

• Relationship between the GI system & the brain

• 85% of neurotransmitters produced in the gut

• Brain & gut speak the same language with ECS as a modulatory 

force

• Food choices & nutrition modulate the microbiome & the ECS

Changing the Microbiome & ECS



Integrative & functional nutrition edit: Always Start with the Gut!

1. Remove factors contributing to gut issues (toxins, irritants, allergens)

2. Replace digestive enzymes & stomach acid

3. Reinoculate with good bacteria to reestablish a healthy microflora

4. Repair the gut lining with healing nutrients

4 Rs Gut Restoration



Integrative & functional nutrition edit: Always Start with the Gut!

1. Remove factors contributing to gut issues (toxins, irritants, allergens)

2. Replace digestive enzymes & stomach acid

3. Reinoculate with good bacteria to reestablish a healthy microflora

4. Repair the gut lining with healing nutrients

4   5 Rs Gut Restoration

#5 Restore ECS health



• Prebiotics

• Probiotics

• Nondigestible carbohydrates (fiber)

• Restorative fats (olive oil, avocado, coconut, nuts, seeds)

• Stay hydrated!

• Limit added sugars, processed foods, alcohol

Feeding the Microbiome

This Photo by Unknown Author 

is licensed under CC BY-SA

This Photo by Unknown Author 

is licensed under CC BY-SA

This Photo by Unknown Author is licensed 

under CC BY-SA

http://commons.wikimedia.org/wiki/file:coconut.png
https://creativecommons.org/licenses/by-sa/3.0/
http://commons.wikimedia.org/wiki/file:coconut.png
https://creativecommons.org/licenses/by-sa/3.0/
http://commons.wikimedia.org/wiki/File:Mixed_nuts_spread.jpg
https://creativecommons.org/licenses/by-sa/3.0/


• Prebiotics: oligosaccharides that feed prebiotics

• Artichokes, garlic, onions, dandelion greens, jicama, raw garlic, 

onions, leeks, asparagus, Jerusalem artichokes, bananas, 

seaweed

• Inulin fiber 

• Prebiotic supplement

Reinoculate: Prebiotics

This Photo by Unknown Author is 

licensed under CC BY

This Photo by Unknown Author is 

licensed under CC BY-NC-ND

This Photo by Unknown Author is licensed under CC BY-

SA-NC

http://studentswithlearningdifficulties.blogspot.com/2012_09_01_archive.html
https://creativecommons.org/licenses/by/3.0/
http://cookingweekends.blogspot.com/2011/04/roasted-garlic.html
https://creativecommons.org/licenses/by-nc-nd/3.0/
http://mothernaturelovesyou.com/seaweed-benefits/
https://creativecommons.org/licenses/by-nc-sa/3.0/


• Probiotics

• Lactofermented foods: kombucha, yogurt, kimchi, sauerkraut & 

fermented vegetables, miso

• Probiotic supplement

Reinoculate: Probiotics



• Mango supplementation may 

prevent the loss of beneficial gut 

bacteria

• Mango supplementation regulated 

gut bacteria in favor of 

Bifidobacteria & Akkermansia & 

enhanced SCFA production 

• Myrcene can synergistically 

enhance the sedative effects of 

THC

Mango, the Microbiota & Cannabis
[



Why Should You Care?

• The ECS is the basis of cell biology

• Medical marijuana is legal in 33 states + DC

• Healthcare paradigm is shifting—driven by demand

• CBD is available everywhere—caveat emptor 

• Cannabis integrates with various holistic modalities 

including mind-body medicine and nutrition

• Ancient plant medicine works!



Ancient Plant Medicine Works!

• Inflammation
• Insomnia
• Menopause
• Migraine
• Multiple Sclerosis
• Osteoporosis
• Pain
• PMS
• PTSD
• Skin Disorders
• Stress
• Weight Management

• ADHD
• Alzheimer’s Disease
• Anxiety
• Autism Spectrum Disorder
• Cancer
• Depression
• Eating Disorders
• Epilepsy
• Fertility
• Fibromyalgia
• Gut Issues



Integrating Cannabis Holistically



Practitioners vs. Dispensary Staff

importance importance “…some are recommending cannabis that has either not 

been shown effective for, or could exacerbate, a patient’s 

condition. Findings underscore the importance of consistent, 

evidence-based, training of dispensary staff who provide 

specific recommendations for patient medical conditions. 



How Can You Get Educated?

Online learning platform about 

integrating cannabis holistically into 

personalized lifestyle medicine

holisticcanna.com

Use promo code: NANP



C  Contact Info

Integrative Clinical Nutritionist

Holistic Cannabis Practitioner

Education Dynamo & Author

Mother to Isabella Speranza

lauralagano.com

holisticcanna.com

laura@lauralagano.com

917.829.0250

Laura & the grandfather of cannabis research, 

Raphael Mechoulam


