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Introduction
General practice physician  - private practice in 
cannabinoid medicine  - Sebastopol, California, USA 
since 1999.

Founding member and president of the 
Society of Cannabis Clinicians

I have no financial relationships or commercial 
interests to disclose.



Cannabis

• Cannabis is one of the most investigated
therapeutically active substances in history, far 
exceeding all? pharmaceutical agents.

• Pubmed search results for “endocannabinoid”
– 1993: 12 citations
– 2016: 7,388 citations

• Pubmed search results for “cannabis”
– 1993: 81 citations
– 2016: 15,048 citations



Endocannabinoid System

• The endocannabinoid system (ECS) is an 
endogenous signaling system that influences 
multiple metabolic pathways.

• The ECS is composed of:
– transmembrane endocannabinoid receptors, (CB1, 

CB2, TRPV-1), and other targets
– endogenous ligands, endocannabinoids,
– proteins involved in synthesis, transport, and 

metabolism of the receptors and ligands.



Purpose of the ECS
Modulates the nervous and immune systems

- provides homeostasis to nearly all creatures in 
the animal kingdom

Roles are summarized as: “eat, sleep, relax, forget, 
and protect

The ECS modulates pain, neuroprotection, 
immunity, neural plasticity, inflammation, apoptosis 
and carcinogenesis, emotional memory, and 
embryological development.



Activation of the ECS
Endocannabinoids are synthesized on demand 
as an adaptive response to cellular stress, aimed 
at re-establishing cellular homeostasis. 

Endocannabinoids are rapidly metabolized 
mostly near their site of action.



The animal kingdom (excepting insects) is 
designed with an endocannabinoid system



CB1 Receptor Distribution in Human CNS

(Terry, 2010)



CB2 Receptor Distribution

(Ahmad, 2013)



Sites of the Cannabinoid Receptors
CB1: located in CNS
• Adipose tissue
• Connective tissue
• Endocrine glands
• Exocrine glands
• GI tract
• Heart
• Leukocytes
• Liver
• Skin
• Spleen
• Testes, uterus

CB2 located in the
Immune system
• Monocytes
• Macrophages
• B-cells
• T-cells
• Liver 
• Spleen
• Tonsils
• CNS
• GI tract

McPartland, 2008
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• Action potential from 
depolarized neuron 
arrives at axon 
terminal and opens 
voltage-gated calcium 
channels.

• Ca2+ influx releases 
glutamate vesicles, 
glutamate diffuses 
across synaptic cleft to 
activate receptors in 
postsynaptic cell.

(Wilson & Nicholl, 2002)
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• Strong stimulus of 
presynaptic cell 
increases glutamate 
release, which 
upregulates other 
glutamate receptors in 
the post-synaptic cell. 

• Upregulated glutamate 
receptors open Ca2+

channels in the post-
synaptic cell.

Ca2+

channel

(Wilson & Nicholl, 2002)

Depolarization-Induced Suppression of Excitation
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• Ca2+ influx into post-
synaptic cell 
stimulates the 
synthesis and release 
of 2-AG.

• 2-AG diffuses 
retrograde to 
presynaptic CB1, 
which closes pre-
synaptic Ca2+ 

channels and stops 
vesicle release.

Ca2+

channel AMPA

(Wilson & Nicholl, 2002)

Depolarization-Induced Suppression of Excitation
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• Ca2+ influx into post-
synaptic cell 
stimulates the 
synthesis and 
release of 2-AG.

• 2-AG diffuses 
retrograde to 
presynaptic CB1,
which closes pre-
synaptic Ca2+ 

channels and stops 
vesicle release

Ca2+

channel

Depolarization-Induced Suppression of Inhibition

GABAB

(Wilson & Nicholl, 2002)



Cannabinoids play immunomodulatory role
Intimately involved in immune function.  Activation 
effectively down-regulates immune sensitivity without 
compromising efficacy of the immune system.

Δ⁹-THC attenuates allogenic host-versus-graft response 
indicating possible role in transplant rejection.

Nagarkatti et al 2015

In a Simian monkey study chronic Δ-9-THC administration 
prior to and during simian immunodeficiency virus (SIV) 
infection ameliorates disease progression, attenuates 
viral load and tissue inflammation, significantly reducing 
morbidity and mortality of SIV-infected macaques.

Molina et al, 2011



Pharmacologic effects of cannabinoids
Analgesic
Antispasmotic
Anti-anorectic
Antiemetic
Anti-cancer

Antiproliferative
Anti-metastatic
Anti-angiogenesis

Antioxidant
Antibacterial
Antifungal
Antiparasitic

Anti-inflammatory
Immunosuppressive
Anti-host vs graft
Neuroprotectant
Dermatologic

Anti-psoriatic
Anti-eczema
Anti-keratotic
Anti-pruritic
UV light reducing

Intestinal anti-
prokinetic

Bronchodilatory
Anti-glaucoma
Anti-diabetic
Bone-stimulant
Anxiolytic
Antipsychotic
Antidepressant
Vasorelaxant
Anti-ischemic
Anticonvulsant



Secondary structure   CB1  Tertiary structure

The CB1 and CB2 Endocannabinoid Receptors
Seven transmembrane G-Protein-Coupled Receptors 

CB1 Receptor: 472 amino acids
CB2 Receptor: 360 amino acids

Courtesy of Patricia Reggio, PhD.



Complex Trafficking of 
endocannabinoids

There are multiple targets for multiple different 
endocannabinoids.  

Activation of the eCB receptors may result in 
different downstream actions depending on 
which receptors are activated by which 
endocannabinoid.



Endocannabinoid Targets

• CB1 and CB2
• TRPV1 “capsaicin receptor” (Ross, 2003)

• GPR55 (Ryberg, 2007) (Staton, 2008)

• PPARs: Peroxisome proliferator-activated 
receptors (O’Sullivan, 2007)

• Voltage-gated ion channels
– Ca2+, Na+, and various types of K+ channels

• Ligand-gated ion channels
– 5-HT3 and nicotinic ACh receptors. (Oz, 2006)



Anandamide (AEA) and 
2-arachidonoylglycerol (2-AG):
• Retrograde messengers in nervous system. 
• Autocrine or paracrine mediators.
• Synthesized “on demand” from cell 

membrane precursors (arachidonic acid 
derivatives) and immediately released.

• Degraded by enzymatic hydrolysis
• AEA -> fatty acid amide hydrolase 

(FAAH)
• 2-AG -> monoacylglycerol lipase 

(MAGL)                  (McPartland, 2008)

Endogenous Cannabinoid Ligands: 
The Endocannabinoids



Metabolism of endocannabinoids
2-AG and AEA



Other Endogenous Cannabinoids

(Kogan 2006)



Endocannabinoid systems 
- don’t all work the same

Polymorphisms - genetic variability in the 
endocannabinoid receptors affect the 
functionality of the ECS. 

Spectrum of clinical endocannabinoid
deficiency syndromes



Human Endocannabinoid Deficiency 
Syndromes• implicated in:

– Schizophrenia, uncompensated
– Migraine
– Multiple sclerosis
– Huntington’s disease
– Parkinson’s, uncompensated
– Irritable bowel syndrome (reviewed in McPartland, 

2014)
– “Failure to Thrive” Syndrome
– Anorexia, uncompensated
– Chronic motion sickness
– Fibromyalgia (Dunnett, 2007)
– Menstrual symptoms (Dunnett, 2007)
– Seizure disorders
– Mood disorders, depression and happiness



“modulating endocannabinoid 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 other”.

Modulating the eCB system in health and
Disease: successes and failures

Pal Pacher and George Kunos
Apr 2013, NIH, NIAAA



Federal Patent



Whole plant cannabis/cannabinoids
as therapeutic agents



Synthetic & phytocannabinoid medications

Marinol® (synthetic THC) 2 mg, 5 mg, 10 mg 
caps

Cesamet® ( THC analog for parenteral admin)
Sativex® ( 1:1 THC to CBD in plant extract)

Phase 3 clinical trials – not available in U.S.
Epidiolex® (99% CBD, 1% non-THC 

cannabinoids)
FDA Investigational New Drug

Cannabis: Female flowers and extracts



Synthetic THC (Marinol®) is Already Available

The efficacy of Marinol® pales compared to whole-plant 
cannabis because:
Marinol is a single, isolated synthetic cannabinoid – one of 
80+ active cannabinoid constituents in the cannabis plant
Marinol lacks the synergistic effects of multiple cannabinoids, 
flavonoids, and terpenes
Non-THC components of the plant possess various 
therapeutic properties: neuroprotective, bone stimulation, 
antipsychotic, anti-epileptic, antibacterial, antidiabetic, 
vasorelaxant, anxiolytic, antispasmodic, analgesic, etc.
Marinol is highly psychoactive/dysphoric
Patients, when given the choice, prefer whole-plant cannabis 
(Medicinal use of cannabinoids: an international cross-
sectional survey on administration forms, 2013. Journal of 
Psychoactive Drugs)



Principal phytocannabinoids
Structure activity relationships



Compare THC to CBD and THCV

THCV tetrahydrocannabivarin

- THC tetrahydrocannabinol

CBD  cannabidiol



Upregulating the ECS

• Various activities (massage, 
manipulation, exercise and 
acupuncture)  and medications 
(acetaminophen and NSAIDS) 



Optimize clinical effects of 
cannabinoid augmentation by

controlling several variables

1. Method of administration
2. Dosage
3. Frequency of use 
4. Cannabinoid ratios, THC:CBD
5. Carboxylated / decarboxylated ratio, THCA:THC



Methods of Administration
Smoke and Vapor             Bioavailability: 2-56%, 10-25%

Avoids first-pass metabolism

Oral forms                Bioavailability: 10-20%, 4-20%
6% cookies

Rectal and vaginal Bioavailability: twice oral route
Lower first-pass metabolism

Topical administration   Absorption and Metabolism
Transdermal Avoids first-pass metabolism 

M.A. Huestis, Human Cannabinoid Pharmacokinetics,
Chemistry & Biodiversity Vol.4 (2007) 1770-1804.



Optimize clinical effects of 
cannabinoid augmentation by

controlling several variables

1. Method of administration
2. Dosage
3. Frequency of use 
4. Cannabinoid ratios, THC:CBD
5. Carboxylated / decarboxylated ratio, THCA:THC



Phytocannabinoid metabolism 

• Phytocannabinoids are metabolized in the liver by 
the CYP-450 metabolic pathways

• Genetic variations in the hepatic CYP-450 metabolic 
pathways are manifest as slow, intermediate, and 
fast metabolizers

• Cannabidiol, CBD, potently inhibits CYP3A isoforms 
and CYP2C19

A wide range of phytocannabinoid blood levels and 
duration of action can be expected when developing 
a treatment plans. 



Mean plasma concentrations of Δ9-THC, 11-hydroxy-THC (11-OH-THC) 
and 11-nor-9-carboxy-THC (THC-COOH) of six subjects during and after 

smoking cannabis containing about 34 mg of THC

Metabolism
of  Smoked 
Cannabis

THC and 
11-OH-THC
are active 
molecules. 
THC-COOH
is the inactive
metabolite.

(MA Huestis, 1992)



Mean plasma concentrations of Δ9-THC, 11 hydroxy-THC (11-OH-THC) 
and 11-nor-9-carboxy-THC (THC-COOH) of six cancer patients after 

ingestion of one oral dose of THC 15mg 
(estimated from single graphs for each patient)

Metabolism
of Ingested
Cannabis

THC and 
11-OH-THC
are active 
molecules. 
THC-COOH
is the inactive
metabolite.

(Frytak et al., 1984)



Dosing and Frequency

Wide dosing range
• ultra-low dose 1 ug/kg/day
• “High dose” 1-20 mg/kg/day

Frequency of dosing
• p.r.n. or as needed
• daily administration, evening or bedtime
• multiple or frequent administrations daily



Optimize clinical effects of 
cannabinoid augmentation by

controlling several variables

1. Method of administration
2. Dosage
3. Frequency of use 
4. Cannabinoid ratios, THC:CBD
5. Carboxylated / decarboxylated ratio, THCA:THC



“Marijuana”: 99% THC, 1% all other (70) cannabinoids

“CBD-Rich
Marijuana” Ranges from balanced cannabinoids 

CBD:THC  ~  1:1
CBD:THC ~ 30:1

Hemp:  CBD dominates, ~ 20:1  CBD:THC
< 0.3% THC in much of the world

Rare strains are
found to be rich in: CBG, CBDV, THCV, CBC …

Cannabinoid ratios in cannabis – drug type,
fiber type, and intermediate type



Optimize clinical effects of 
cannabinoid augmentation by

controlling several variables

1. Method of administration
2. Dosage
3. Frequency of use 
4. Cannabinoid ratios, THC:CBD
5. Carboxylated / decarboxylated ratio, THCA:THC



Non-enzymatic decarboxylation of
THCA to THC

Non-enzymatic
Decarboxylation

(heat)

CO2

THCA 
tetrahydrocannabinolic acid

THC
tetrahydrocannabinol

Non-psychoactive compound Psychoactive compound



Fresh or Green cannabis (Juicing)
(rich in acid cannabinoids and terpenes)

vs

Heated, burned, vaporized, baked
and processed cannabis extracts

(devoid of acid cannabinoids and reduced
terpene content)

Carboxylated vs Decarboxylated Ratios, 
especially THCA and THC 



Other Therapeutic Considerations

• Cannabinoid synergism
• Whole plant vs single molecule cannabinoids
• Phytocannabinoid-terpenoid “entourage effects”
• Cannabis – as an “adaptogen”
• Tolerance and auto-regulation



Synergism of Cannabinoids, Terpenes, 
and Flavonoids

FACT:  There are more than 70 cannabinoids, 150 terpenoids and 
numerous flavonoids in cannabis sativa species working 
synergistically to contribute to the therapeutic effect of cannabis.

• Costa, et al, August 2008
Antihyperalgesic effect of a Cannabis sativa extract in a 
rat model of neuropathic pain: mechanisms involved
• Marcu, McAllister, et al, January 2010
Cannabidiol Enhances the Inhibitory Effects of Δ9-
Tetrahydrocannabinol on Human Glioblastoma Cell 
Proliferation and Survival, Molecular Cancer 
Therapeutics 



Glioblastoma multiforme (U251)
THC 1.7 umol/l and CBD 0.4 umol/l   ~ 4:1 ratio

(S.D. McAllister, et al, 2010)



Glioblastoma multiforme (U251)
THC 5.4 umol/l and CBD 0.9 umol/l   6:1 ratio

(S.D. McAllister, et al, 2010)



Whole Plant vs. single molecule 
cannabinoids (CBD - cannabidiol)

• Gallily, Yekhtin, Hanuš, February 2015 
Overcoming the Bell-Shaped Dose-Response of 
Cannabidiol by Using Cannabis Extract Enriched in 
Cannabidiol

Caution advised when utilizing highly purified 
cannabinoids gleaned from industrial sources 



Limitations

• Social and legal Issues
• Cost
• Limited access to products that are cleanly grown 

and produced, with specific cannabinoid ratios
• Risk of discovery
• Altered performance (< STM, … forgetful)
• Adverse effects (dry mouth and mucus 

membranes, sleepy, woozy, loss of balance)



Precautions
• Anxiety and panic in the neophyte or THC sensitive
• Syncope and/or fall risk especially with high dose “dabs”
• Smoking > bronchitis ~  No COPD, emphysema, or cancers
• Habit Forming ~ Not addictive, no/very little withdrawal
• Drug Drug interaction: CYP450 2C and 3A families
• Association with schizophrenia and psychosis
• Association with the hyperemesis syndrome
• Conflicting reports on fibrosis with hepatitis C
• Human fetal and neonatal development appears to be 

unharmed – Melanie Dreher, RN



Conditions in Clinical Practice
Rank order - Hergenrather 2015 

• Pain (acute pain, chronic inflammatory, neuropathic)
• Mental disorders (all kinds)
• Cancers
• Gastrointestinal disorders
• Insomnia
• Migraine headaches
• Harm reduction, alternative to opioids . . . 
• Spastic disorders
• Autoimmune disorders
• Neurodegenerative disorders
• Glaucoma
• Skin diseases
• Epilepsy, Autism, Tourettes, ADD, Dystonia, Dementia
• AIDS and other infections



Cannabis preparations
• Cannabis flowering tops, keif, and hashish
• Oils: solvent or supercritical CO2 extracted
• Tinctures: cannabis oils diluted with EtOH, 

glycerin, various oils, and water
• Infusing cannabis oils into: olive oil, ghee, other
• Salves: cannabis oils blended with other oils
• Suppositories: cannabis oil blended with 

theobroma cacao (cocoa butter) or other oils
• Foods, beverages, candies, capsules, etc.



Selected Clinical Conditions

• Pain

• Epilepsy, Autism, Tourettes, 
ADD, Dystonia, and Dementia

• Cancers

• Gastrointestinal disorders

• Dermatological disorders



Endocannabinoid System and Pain

Pre-clinical models show ECS activation causes 
antinociceptive effects in
• Acute Pain
• Persistent Inflammatory Pain
• Neuropathic Pain

(Guindon, 2009)



Cannabinoid-Opioid Synergy
• Opioids and cannabinoids share several 

pharmacological effects, including antinociception.

• Cross-talk between these two signaling pathways 
shows promise for combination pain therapy as 
well as novel treatments for opioid addiction and 
abuse.

• Spinal administration of various cannabinoids with 
morphine produces a greater-than-additive 
antinociceptive effect in mice.

• THC, at doses that are marginally active in the tail–
flick test, significantly shift the dose–response 
curve of morphine to the left by 4 to 12-fold.

(Cichewicz, 2004)



Cannabinoids for Dementias



Cannabinoids benefit many 
symptoms of dementia

Agitation Anger and Aggression
Anxiety Depression
Psychosis Pain / Spasms
Restlessness Insomnia
Anorexia



A Molecular Link Between Δ9- (THC) and 
Alzheimer's Disease Pathology

Δ9-THC competitively inhibits the enzyme 
acetylcholinesterase, (AChE), increasing cleft 
acetylcholine, as well as prevents AChE-induced 
amyloid β-peptide (Aβ) aggregation and 
deposition, the key pathological marker of 
Alzheimer's disease. 

Lisa M. Eubanks, et al, 
Mol Pharm. 2006; 3(6): 773-777



…continued

“Compared to currently approved drugs 
prescribed for the treatment of Alzheimer's 
disease, THC is a considerably superior 
inhibitor of Aβ aggregation”. 



Medications for Dementia
“Chemical Restraints”

• There are no US FDA approved medications for agitation.

• Conventional medications include anti-depressants, 
anxiolytics, anti-psychotics, sleep and pain medications.  
Often symptom control is insufficient.

• “Box Warning” medications are in common usage for 
Alzheimer’s dementia despite warning of risk of death. 

• AChE reversible inhibitors - four FDA approved drugs to treat 
Alzheimer’s disease.  Galantamine (Razadyne ER), donepezil 
(Aricept), tacrine (Cognex), and rivastigmine (Exelon). No conclusive 
proof of efficacy.  Limited benefit.



“Boxed Warning” Drugs

olanzapine (Zyprexa) quetiapine (Seroquel)
ziprasidone (Geodon) aripiprazole (Abilify), 
trazodone (Desyrel) thiothixene (Navane)
haloperidol (Haldol) clozapine (Clozaril) 
risperidone (Risperdal) citalopram (Celexa)
duloxetine (Cymbalta) many others



Cohen Mansfield Agitation Index



Cannabinoids in Cancer



Cannabinoids as cell death and anti-cancer 
modulators

Receptor Targets: CB1, CB2, & TRPV1 are central 
components of the system.

Non-CBR signaling pathways: effective through p38, 
MAPK, JUN, P13, AKT, ceramide, caspases, MMPs, 
PPARs, VEGF, NF-kB, p8, CHOP, TRB3, p53, p21, 
waf1/cip1.



CB1 antagonist blocks cancer protection 
mediated by endocannabinoids

CB1 blockade with SR 141716 
(Rimonabant) produces a proliferation 
of precancerous adenomas in mice.

Increasing endocannabinoids reduces 
development of precancerous mouse 
colon lesions. 

(A.A. Izzo, et al, 2008)



Tumor regression in a 16 month old child 
“solo act” of cannabis oil treatment



Cancers Exhibiting Cannabinoid Sensitivity
(variable sensitivity within each class)

Glioblastoma multiforme,  
astrocytoma, gliomas

Thyroid cancer
Lung carcinoma, papillary
Hepatic carcinoma
Pancreatic carcinoma
Colon carcinoma
Breast carcinoma
Cervical carcinoma

Ovarian cancer
Renal cell carcinoma
Prostate adenocarcinoma
Lymphoma, Hodgkin’s,  non-
Hodgkin’s, and Mantle cell
Leukemia, ALL, CLL
Neuroblastoma
Melanoma / skin cancers
Sarcomas



Cannabinoids in Gastrointestinal 
disorders



Enteric eCB Nervous System



Gastrointestinal eCB Functions

 Gastric acid secretion
 Gastric damage
 Gastric emptying

Visceral pain
Inflammation

Intestinal 
motility in the 
inflamed gut

CB 1 CB 2

Gastric acid 
secretion
Gastric damage
Gastric emptying

Lower esophageal
sphincter relaxation

Intestinal motility
Intestinal secretion
Visceral pain
Inflammation
Growth of tumor cells



Signs and Symptoms of 
Inflammatory Bowel Disease 

With and Without  Cannabis
0 to 10 Scale

1. Pain in the Gut
2. Appetite (Anorexia)
3. Nausea
4. Vomiting
5. Fatigue
6. Stools per Day
7. Depression

8. Activity Level
9. Flare Frequency
10. Flare Severity
11. Weight Range (pounds)



SCC-IBD-2010

Stools per day
N = 38
P value: < .001

Mean without cannabis: 5.5
Mean   with   cannabis: 3.7



SCC-IBD-2010

Pain
N = 38
P value: < .001

Mean without cannabis: 7.0
Mean   with   cannabis: 3.4



SCC-IBD-2010

A p p e t i t e
Mean without cannabis: 3.3
Mean   with   cannabis: 7.7

N = 38
P value: < .001



SCC-IBD-2010

Nausea
Mean without cannabis: 5.0
Mean   with   cannabis: 2.3

N = 38
P value: < .001



SCC-IBD-2010

Vomiting
Mean without cannabis: 2.2
Mean   with   cannabis: 0.6

N = 38
P value: < .001



Fatigue
Mean without cannabis: 5.7
Mean   with   cannabis:  4.0

N = 38
P value: < .001



Depression
Mean without cannabis: 5.8
Mean   with   cannabis:  2.7

N = 37
P value: < .001



Activity
Mean without cannabis: 4.1
Mean   with   cannabis:  6.7

N = 37
P value: < .001



Weight Comparison
Mean without cannabis: 141
Mean    with   cannabis: 158

N = 37
P value: < .001

Change: 12% increase



Flare-up Frequency
Mean without cannabis: 5.9
Mean   with   cannabis:  2.2

N = 36
P value: < .001



Flare-up Severity
N = 37
P value: < .001

Mean without cannabis: 7.4
Mean   with   cannabis:  3.3



Patient reported benefits of cannabis use

1. A terrific reliever of Crohn'ssymptoms
2. More easily controlled medication than offered by pills
3. Cannabis works right away – I don’t have to wait for a pill
4. It slows down my intestinal tract.
5. It totally, instantly helps ease pain, cramps, and nausea. 
6. If I don’t smoke I’ll throw-up.
7. It not only helps cramps and flare ups, it helps with stress.
8. Best appetite stimulant, very good calming effect 
9. It helps me not “lose my head” when intense episodes occur. 
10. My quality of life has improved by leaps and bounds 
11. It brightens my mood and makes me smile.



Cannabinoids for dermatological conditions
• Valuable as sun screen
• Therapeutic value in: 

– Acne - Cannabidiol [CBD]) exerts complex anti-
acne effects by normalizing "pro-acne agents"-
induced excessive sebaceous lipid production, 
reducing proliferation and alleviating 
inflammation in human SZ95 sebocytes. Biro 2016

– psoriasis 
– actinic keratoses
– skin cancers



Skin Cancers
• CB1 and CB2 receptors are expressed in healthy and 

diseased skin.
• Inhibition of skin tumor growth and angiogenesis in 

vivo by activation of cannabinoid receptors (Blazquez)
• CBD by epigenetic control, increases DNA methylation 

of keratin 10 gene (Pucci)
• CBD and CBG are transcriptional repressors that can 

control cell proliferation and differentiation
• Keratinocyte hyperproliferation is inhibited by 

phytocannabinoids (Wilkinson and Williamson)



Purported Basil Cell Carcinoma

Before 10 Day Application 
of Cannabis Oil

After

Published in Treating Yourself, Issue 28, 2011
Author: Robert Melamede, Ph.D.



Keratotic lesion 

Before After

One Month of Cannabis Oil



Thank you for your attention

Jeffrey Hergenrather MD
Private practice, Sebastopol, CA
Email: jhergmd@gmail.com
Website: drjeffhergenrather.com

Thanks to numerous physicians and friends 

mailto:jhergmd@gmail.com
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