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Cannabis 
!  A genus of  flowering plants 

!  Includes multiple subspecies   
!  Cannabis sativa 

!  Cannabis indica  
!  Cannabis ruderalis 

!  Over 400 chemical compounds are produced by the 
cannabis plant 

!   More than 65 of  these compounds are unique to 
the cannabis plant 
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Cannabis 
!  Cannabis is one of  the most studied biologically 

active substances. 

!  A search on PubMed using the term marijuana 
yields nearly 20,000 scientific articles referencing 
the plant or its constituents. 

!  In comparison, a keyword search using the term 
Tylenol yields 17,495 publications;  

!  Ritalin, 7061, 

!  hydrocodone, 645 

Active Components 
THC, CBD and related substances are collectively 
known as ‘cannabinoids’. 

Therapeutically, the most important active 
components are 

THC (delta-9-tetrahydrocannabinol) 

CBD (cannabidiol) 

Terpenes 

Other Cannabinoids 
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Therapeutic Activity 
!  THC - Most cannabis plant varieties currently available contain 

high concentrations - up to 25% by weight - of  THC (delta-9-
tetrahydrocannabinol)  

!  CBD - In recent years, cannabis strains high in CBD (cannabidiol) 
have become available. CBD has no psychoactive properties, but 
may positively influence the side-effect profile of  cannabis by 
influencing receptor-binding and metabolism of  THC.  

!  Terpenes (also called terpenoids): This is a group of  compounds 
which give cannabis its distinct smell, and their content may 
highly differ among cannabis varieties. 

!  The exact combination of  these active components present in a 
cannabis product defines its ultimate therapeutic effects; 
however further studies need to evaluate which strain(s) are 
appropriate to alleviate the symptoms of  a specific disease. 

Cannabinoids 
!  Also called phytocannabinoids 

!  Examples of  phytocannabinoids 
!  delta -9- tetrahydrocannabinol (THC) 

!  cannabidiol (CBD) 
!  cannabichromene (CBC) 
!  cannabigerol (CBG) 

!  tetrahydrocannabivarin (THCV) 
!  cannabinol (CBN)  
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Cannabinoids -- THC 
!  THC - The primary psychoactive cannabinoid  

!  Most cannabis varieties currently available contain 
high concentrations - up to 25% by weight - of  THC 
(delta-9-tetrahydrocannabinol).  

!  Responsible for most therapeutic effects associated 
with cannabis use, including reduction of  nausea 
and vomiting, stimulation of  appetite, and 
reduction of  pain. 

!  THC may cause dizziness, somnolence and 
disorientation. 

Cannabinoids -- CBD 
!  Cannabidiol (CBD) 

!  First identified in 1940 

!  Specific chemical structure was not identified until 1963.   

!  Many researchers now describe CBD as quite possibly the single most 
important cannabinoid in the marijuana plant. That is because CBD is 
the cannabinoid that arguably possesses the greatest therapeutic 
potential. 

!  A key word search on the search engine PubMed, the U.S. 
government repository for peer-reviewed scientific research, reveals 
over 1,000 papers pertaining to cannabidiol – with scientists’ interest 
in the plant compound increasing exponentially in recent years.  A 
cursory review of the literature indicates that CBD holds the potential 
to treat dozens of serious and life-threatening conditions. 
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Cannabinoids -- CBD 
 

!  CBD - In recent years, cannabis strains high in CBD 
(cannabidiol) have become available. 

 

!  No psychoactive properties, but may positively 
influence the side-effect profile of  cannabis by 
influencing receptor-binding and metabolism of  
THC.  

Cannabichromene (CBC)  
!  Cannabichromene (CBC) is a potent anadamide uptake 

inhibitor and thus may modulate the endocannabinoid 
system similarly to CBD. 

!  In mice studies, it has been shown that CBC: 
!  is active in producing hypothermia and hypomotility (but 

only at high doses)  
!  has anti-inflammatory properties  
!  has analgesic activity  
!  has antidepressant activity  

!  In in vitro studies, it has been shown that CBC: 
!  has antibiotic and antifungal effects  
!  has cytotoxic activity in certain cancer cell lines  
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Cannabigerol (CBG)  
!  Cannabigerol (CBG) is the phytocannabinoid precursor molecule, and demonstrates 

weak partial agonism at CB1 and CB2  

!  In in vitro studies, CBG: 

!  is a potent GABA uptake inhibitor, suggesting application in spasticity  

!  displays analgesic and anti-erythemic effects  

!  has antifungal properties  

!  has cytotoxic activity against human epithelioid carcinoma  and human breast 
cancer cells  

!  displays anti-hypertensive activity  

!  inhibits keratinocyte proliferation and this suggests that CBG has application in 
psoriasis therapy) 

!  has been shown to exert anti- proliferative/pro-apoptotic effects in a panel of  tumor 
cell lines: human breast carcinoma, human prostate carcinoma, human colorectal 
carcinoma, human gastric adenocarcinoma, C6 rat glioma, rat basophilic leukemia 
and transformed thyroid cells  

!  has antibiotic effects against Methicillin-resistant Staphylococcus aureus (MRSA) 

!  is a α-2 adrenoreceptor agonist, and 5-HT1A antagonist) 

!  In rodent models, CBG: 

!  displays antidepressant properties  

Tetrahydrocannabivarin (THCV)  
!  Tetrahydrocannabivarin (THCV) is a CB1 antagonist at low 

doses, but displays weak agonistic effects at high doses  

!  In obese mice models THCV: 
!  reduced appetite  
!  produced weight loss  
!  decreased body fat and leptin concentrations   

!  In rodent experiments, it has been shown that THCV: 
!  has anticonvulsant properties in cerebellar and pyriform 

cortical tissues  
!  works via CB2 to diminish carageenan-induced hyperalgesia 

and inflammation, as well as formalin-induced pain behaviour   
!  may exert beneficial effects on bone formation and fracture 

healing  



11/10/15	  

7	  

Cannabinol (CBN)  
!  Cannabinol (CBN) is the oxidative by-product of  THC 

and appears after long storage. It is a weaker partial 
agonist at CB1 and CB2  as compared to THC .   

!  In in vitro studies, it has been found that cannabinol is: 
!  Anticonvulsant  

!  anti-inflammatory  

!  potent against MRSA (MIC 1 μg-ml-1) 

!  reduces keratinocyte proliferation  

!  stimulates mesenchymal stem cells in marrow suggesting 
stimulation of bone formation  

Psychoactivity of  Cannabinoids 
Delta-9-tetrahydrocannabinol (THC) is the primary 
psychoactive cannabinoid in the marijuana plant.  

Not all cannabinoids are psychoactive.  In fact, four of the 
cannabinoids mentioned do not have any psychoactive 
properties. (Only tetrahydrocannabivarin (THCV) has mild 
psychoactive properties.)  

 Nonetheless, under the Controlled Substances Act (CSA), 
each of these cannabinoids is classified as a schedule I 
substance because they naturally occur in the marijuana 
plant. 
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The Entourage Effect 
 

!  A possible clinical example of  the entourage effect is as follows: 

!  Marinol® (dronabinol, synthetic THC) was approved in the USA in 1985 
for treatment of  nausea associated with chemotherapy, and for AIDS-
wasting in 1992. This single component medicine was never well 
accepted by patients in comparison to whole cannabis.  

!  Some authors have maintained that additional phytocannabinoids and 
terpenoids in combination offer numerous advantages, producing 
synergy and reduced adverse event profiles.  

!  This effect has been termed “the entourage effect”  and was originally 
described in relation to endocannabinoid system components, but is 
equally applicable to phytocannabinoids and other cannabis 
components. 

Effects of  cannabis 
consumption 

!  Regardless of  the specific physiological system, the 
effects of  cannabis are dependent on many factors.  
!  Dose of  cannabis consumed 

!  Route of  administration 

!  Timing – the effects of  cannabis are different right after 
consumption as compared to hours after consumption 

!  Health status of  the patient 

!  Age of  the patient 

!  Co-administration of  other drugs/medicines 

!  Whether or not the patient has been receiving medical 
cannabis therapy long-term or if  the patient is cannabis-
naïve 
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Consumption of  Cannabis 
 

!  Cannabis is most often inhaled – either through a cigarette 
(joint), pipe, water pipe (also known colloquially as a 
‘bong’), or vaporizer.  

!  Many consumers prefer inhalation to ingestion because 
cannabis’ effects are almost immediately experienced after 
inhalation.  

!  This outcome allows one to moderate the dose as needed or 
in accordance with one’s particular preference, as well as to 
achieve immediate relief from pain, nausea, and other 
symptoms. 

General Rules for Cannabis 
Dosing  

!  By starting with a low dose, allowing adequate time between 
doses for the cannabis to take effect, and titrating the dosage 
slowly, over several days to weeks, a patient should be able to 
avoid overdosing. 

!  Orally administered cannabis is very difficult to titrate.  
Effects may not be appreciated for 2 hours after 
consumption. 

!  Cannabis products may not be uniform from purchase to 
purchase 

!  A personal “bioassay” of  the effects of  a cannabis product 
should be performed each time that a new supply is acquired 



11/10/15	  

10	  

Some Rules of  Thumb for 
Cannabis Dosing  

!  Average adult dose of  THC for: 
!  Cannabis-naïve patient: 2.5-5 mg 
!  More experienced patient: 10-20 mg 
!  Heavy user: 25 mg or more 

!  To convert % THC/gram to milligrams, move the 
decimal one place to the right: 
!  e.g., 21.23 % THC + 212.3 mg THC per gram of  cannabis 
!  The same conversion could be done for other cannabinoids 

and terpenoids (e.g., 0.39%β-caryophyllene = 3.9 mg per 
gram of  cannabis) 

Administration 
!  (1) Smoking and vaporization of  whole dried plant 

or concentrates 

!  (2) Liquid or oil preparations for metered 
oromucosal or sublingual administration or 
administration per tube 

!  (2) Metered liquid or oil preparations for 
vaporization 

!  (3) Oral administration. 

!  (4) Topical forms and cannabis patch 
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Cannabis Dosage: Smoking 
!  Similar to V bolus 

!  Passive diffusion into alveolar capillaries 

!  Rapid onset (seconds to minutes) 

!  Peak affect by 30 minutes, lasting 2-3 hours 

!  Elimination t1/2 ~20 hours (2-13 days) 

!  Elimination via feces (65%) and urine (20%)  

Cannabis Dosage: Smoking 
!  Smoking herbal cannabis in a cigarette or a pipe is the simplest mode of  

administration.  

!  The active ingredients in cannabis—Δ9-tetrahydrocannabinol (THC), 
cannabidiol (CBD) and other phytocannabinoids, as well as terpenoids—
are vaporized by the heat of  combustion and inhaled.  

!  Inhaled constituents quickly pass from alveoli into the bloodstream and 
readily cross the blood-brain barrier. Psychoactive effects appear within 
90 seconds reach a maximum after 15-30 minutes, and taper off  within 
2-3 hours.  

!  This short onset of  action makes dose titration possible, by spacing 
inhalations at intervals.  

!  The drawback of  smoking is the smoke; cannabis and tobacco smoke 
contain a similar range of  harmful bronchial irritants and carcinogens. 
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Effects of  Inhalation 
 

!  While some studies have failed to link cannabis inhalation to 
the sort of adverse pulmonary effects associated with 
tobacco smoking, other studies suggest that there may be 
an association between smoking marijuana and cancer. 
Other studies that suggest that marijuana does not have 
negative effects on the respiratory system. 

•  In 2006, the results of the largest case-controlled study ever 
to investigate the respiratory effects of marijuana smoking 
reported that cannabis use was not associated with lung-
related cancers, even among subjects who reported smoking 
more than 22,000 joints over their lifetime 

Vaporization 
!  Vaporization is a smokeless delivery system in which warm air or 

heat of  180°C to 200°C (356-392° F), rather than a flame, is 
used to convert cannabinoids and other compounds into a fine 
mist that can be inhaled.  

!  The pharmacologic profile of  cannabis when it is vaporized is 
similar to the profile when it is smoked.  Psychoactive effects 
appear within 90 seconds, reach a maximum after 15-30 
minutes, and taper off  within 2-3 hours  

!  Cannabinoids and terpenoids boil between 155-250ºC 
(311-482ºF), whereas herbal cannabis combusts between 
500-600ºC (932-1112ºF).  

!  Vaporizers heat herbal cannabis to the boiling point of  
cannabinoids and terpenoids but well below the combustion 
point of  herbal cannabis, so no smoke and relatively little tar is 
generated. 
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Types of  Vaporizers 
!  The safety, capabilities and size of  the vaporizer should be 

considered. 

!  Vaporizing pens are the smallest of  the three types of  devices 
and typically have the least battery power.  

!  Portable vaporizers are bigger, but still fit in one’s pocket.   

!  Desktop vaporizers are the biggest in size and can be plugged 
into an electrical outlet.  

!  The vapor created by the desktop vaporizers cannot be stored 
in the collection balloon over a long period of  time because 
condensation of  the vaporized cannabinoids occurs.  It is best 
to limit the amount of  vapor in the balloon to the amount that 
one plans on inhaling within a ten-minute period.  

Vaporization of  Whole Plant 
Cannabis   

!  Vaporizers may require as much as twice as much plant 
material to deliver the same dose as smoking (i.e. 2 
gm/dose, depending on vaporizer efficiency) 

!  The Volcano desktop vaporizer was shown in one study 
to deliver a similar percentage of  available THC to 
smoking (36-61%) 

!  Absorption may be faster with vaporization, duration of  
activity is similar to smoking 

!  Effects last 2-4 hours 

!  Frequency of  use 2-6 x daily 
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Vaporization of  Concentrates 

!  Concentrates (oil, wax) are plant extracts and may be 
missing some parts of  the entourage 

!  Much less is required if  a concentrate is used 
!  0.1 gm wax might provide 65 mg of  cannabinoids 

!  Some concentrates have higher concentrations of  
particular terpenes than the whole plant  

!  Terpenes generally vaporize at a lower temperature than 
cannabinoids, and may have specific therapeutic effects 

Oral-mucosal Route 
!  Tinctures are extracts of  cannabis in or glycerin, 

and were the primary way in which cannabis 
medicines were delivered prior to their removal 
from the USP 

!  Taken sublingually in drops or spray. Sublingual 
absorption has the potential to avoid first-pass 
metabolism.  

!  Mouth strips, lollipops and lozenges may also 
provide for sublingual administration. 



11/10/15	  

15	  

Oral-mucosal Route 
!  Oral-mucosal absorption can be rapid, but peak 

effects may be delayed and effects can also be 
long-lasting because some fraction of  the dose is 
usually swallowed, rather than sublingually 
absorbed.  

!  Effects may be evident within 15-30 min but may 
not peak immediately. Duration 2 hours, or 5-6 
hours if  swallowed. 

!  Tinctures may also be mixed with a beverage and 
swallowed with similar effect to other oral forms. 

Oral-mucosal Route 
!  Symptoms of  intoxication (dizziness, feeling drunk, 

somnolence, disturbance in attention) after oromucosal 
administration may begin to develop as early as 0.5 
hours or up to 2.5 hours after administration .  

!  Onset of  action and peak plasma concentrations via 
oromucosal delivery occur somewhat sooner than the 
oral route. Patients need to be advised not to repeat 
dosing too rapidly, because of  the likelihood that some 
of  the dose is swallowed  

!  Oromucosal administration is more desirable than the 
oral route for treating nausea. With oromucosal 
administration, it may be easier to titrate the dose of  
cannabis than it is with oral administration of  cannabis. 
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Oral Consumption 
!  Cannabis may be consumed orally after being extracted into oils or 

butter, made into capsules, or the plant material may be mixed directly 
or used as an ingredient in food (“edibles”) 

!  Available forms: butter, oil, capsules, baked goods, candies, tea, honey 

!  For cannabis effects to develop, the orally consumed material must be 
digested. 

!  Effects may take up to two hours to develop and may last for 8-10 hours. 

!  Naïve users can easily overdose on edibles 

!  May require much larger amounts of  cannabis (3-5 times) to achieve 
desired effect. 

!  Dose depends on the potency of  the substance, but may be much less 
than a “normal” portion of  edibles such as cookies and candy.  

Nabilone (Cesamet®) 
!  There are currently two oral cannabinoid medications 

available in North America: nabilone and dronabinol. 

!  Nabilone (Cesamet®): a synthetic analogue of  THC  

!  Developed in the 1970s and approved as an antiemetic for 
chemotherapy-induced nausea and vomiting in the 1980s in 
Canada and the USA. 

!  Its use as an antiemetic was largely replaced by newer agents 
such as 5-HT3 antagonists, but recently nabilone has been 
used off  label for a range of  chronic pain conditions including 
spinal cord injury, diabetic neuropathy and fibromyalgia .  

!  It is available as a capsule containing a water-soluble white 
powder in unit doses of  0.25-1.0mg strengths (availability 
depends on geographic location). 
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Dronabinol (Marinol®) 
!  The primary psychoactive ingredient of  cannabis, 

tetrahydrocannabinol (THC), has  been synthesized and 
prepared in a sesame oil capsule with the generic name 
dronabinol. 

!  Dronabinol was approved for chemotherapy-induced nausea 
and vomiting as well as anorexia associated with HIV/AIDS in 
the 1980s.  

!  Dronabinol has also been studied off-label for central 
neuropathic pain associated with multiple sclerosis (MS), 
chronic low back pain, and in patients with spinal cord injury.  

!  Dronabinol is approximately 10 times less potent as a CB1 
agonist than nabilone, and unit doses therefore range from 
2.5-10mg capsules. 

High dose oral cannabis 
 

!  Capsules containing 25 – 100 mg cannabinoids in 
oil per capsule 

!  Oil concentrates containing up to 800 mg/ml of  
cannabinoids (provided in a syringe) 

!  “Rick Simpson” protocol recommends up to 1 
gram of  90% cannabinoid oil per day, containing 
900 mg of  cannabinoids 
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Use in Cancer Treatment 
!  In cancer treatments, cannabis and THC are used 

primarily to treat and reduce symptoms from 
cancer and cancer treatments, such as 
chemotherapy.  

!  The use of  THC as a medicine during 
chemotherapy is not usually prescribed for any 
anti-cancer effect of  cannabis itself. 

!  The research evidence does not yet support human 
use of  cannabis as a direct anti-cancer medicine, 
though in vitro (in petri dishes) cannabinoids do 
show some positive medical effects.  

Topical 
!  Cannabis products can be applied topically for skin 

conditions, muscle spasm, pain or inflammation 

!  Extracted into alcohol, oil or salve for topical 
administration. 

!  Transdermal cannabis patch now also available 

!  Minimal psychoactive effects 
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Topical 
!  Absorption is subject to the same limitations and 

vehicle effects as any topical medication 

!  Cannabinoids are lipophilic in general, so inclusion 
in a more occlusive vehicle, addition of  solvents 
such as DMSO or use in the presence of  moist or 
broken skin tends to increase their absorption 

Topical 
!  Dose is determined by area to be covered 

!  Duration of  action has not been studied, but, once 
absorbed, effects are reported by patients last up 
to 4 hours or more 

!  Typically applied 4 times daily 

!  More plant material may be required to prepare 
topicals than for other dosage forms 
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Safety -- CBD 

!  There are no known absolute contraindications to cannabidiol 
(CBD). 

!  Several studies suggest that CBD is non-toxic and does not 
induce changes in food intake, does not induce catalepsy, 
does not affect physiological parameters (heart rate, blood 
pressure and body temperature), does not affect 
gastrointestinal transit and does not alter psychomotor or 
psychological functions.  

!   Also, chronic use and high doses up to 1,500 mg/day of  
CBD are reportedly well tolerated in humans.  

Safety -- CBD 
!  Conversely, some studies reported that this cannabinoid can 

induce some side effects, including inhibition of  hepatic drug 
metabolism, alterations of  in vitro cell viability, decreased 
fertilization capacity, and decreases in the activities of  p-
glycoprotein and other drug transporters.   

!  Also, very high doses of  CBD may result in somnolence.  
Limited safety data exist for long-term use of  CBD in humans, 
although there have been many patient-years of  exposure to 
nabiximols (an oromucosal spray containing THC and CBD) 
following approval in many European countries and Canada.   

!  There is some theoretical risk of  immunosuppression, as CBD 
has been shown to affect cytokine production in vitro. 
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Overconsumption 
 

!  There have been numerous reports of  overconsumption of  
cannabis-infused products by those not waiting an adequate 
amount of  time for the cannabis to have an effect.   

!  Re-dosing (particularly of  orally administered cannabis) 
should be based on the fact that individuals who ingest 
cannabis may not begin to experience psychoactive or 
physiological effects of  oral consumption for 120 minutes 
after ingestion. 

!  Overconsumption of  cannabis-infused edible products (or oral 
cannabis medicines) may be associated with hostile behavior, 
erratic speech and adverse psychological effects.  

Safety of  Cannabis  
!  With regard to cannabinoid botanicals, the Institute 

of  Medicine concluded after a comprehensive 
government-commissioned review published in 
1999 that “except for the harms associated with 
smoking, the adverse effects of  marijuana 
[cannabinoid botanicals] use are within the range of  
effects tolerated for other medications.”   
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The Self-Titration Model 
!  It is imperative that the dosing is highly 

individualized, so a patient-determined, self-titrated 
dosing model is recommended. This self-titration 
model is acceptable given the many known 
variables, as well as the low toxicity of  cannabis.  

!  This construct is not unique to cannabis. There are 
other drugs that have relatively low toxicity and high 
dosing limits (gabapentin being one notable 
example), and are titrated to effect.  

The LESS Method 
The L.E.S.S. Method: A Measured Approach to Oral Cannabis 

(or How Not to Overdose on Oral Cannabis) 

Start Low 

Establish Potency 

Go Slow 

Supplement as Needed.  
 
https://www.erowid.org/plants/cannabis/cannabis_article1.shtml 
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The LESS Method 
!  If  one is faced with an edible of  unknown potency, and 

yet is determined to try it, the best way to avoid an 
overdose is to intentionally underdose.  

!  Begin with a small piece (less than a quarter of  a 
suggested portion). Measure or weigh the piece you try 
and make note of  it.  

!  Then wait a minimum of  90 minutes on an empty 
stomach, or 120-150 minutes otherwise, before 
evaluating whether or not to consume another small 
piece. 

Cautions 
 

!  The primary contraindications to cannabis use relate to the known psychoactive and 
cardiovascular effects of  cannabis.  

!  Based on large-scale epidemiological studies of  the recreational use of  cannabis in 
young adults, THC has been shown to have an association with aggravating or 
precipitating a psychotic episode in persons with a susceptibility to such effects.   

!  Therefore, any patient with a history of psychotic illness including schizophrenia should 
avoid using cannabis, unless there is a clear indication and active engagement and 
collaboration of  a treating psychiatrist.  A family history of a first degree relative with 
schizophrenia is also a prudent caution for medical cannabis use. 

!  THC as a CB1 agonist, can cause vasodilation, lower blood pressure and increase 
cardiac demand; smoking cannabis has been associated with a four-fold increase in the 
risk of  myocardial infarction in the hour following cannabis smoking .  Therefore, 
cannabis should be avoided in patients with active unstable ischemic heart disease. 

!  A previous hypersensitivity to cannabis or its constituents is also a contraindication to 
the medical use of  cannabis or cannabinoids. 
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Security of  cannabis 
medications 

 

!  All cannabis products should be dispensed in child-resistant, tamper-
proof/tamper-evident packaging, and each package should be labeled.   

!  Each product should be kept in the original tamper-proof  labeled 
container and the cannabis product should only be removed when ready 
for use.  

!  These products should be stored in a secure place, inaccessible to 
children and all individuals other than the certified patient and 
designated caregivers.  

!  All unused cannabis products should be disposed in such a way that the 
product is rendered non-recoverable.   

!  Cannabis products are not to be shared (even among certified patients). 

Contact Information 
!  Frank H. Lucido MD 

Family Practice since 1979 
Medical Cannabis Consultation 
Expert Witness 
2300 Durant Avenue 
Berkeley Ca 94704 
510.848.0958 (by appointment only) 

!  24 hr message/fax line: 877-787-6900 
www.DrFrankLucido.com  
 

!   
 

!  Dr. Lucido’s Primary Care Membership Plan As of  February 1, 2013 
http://drfranklucido.blogspot.com/2013/02/dr-lucidos-primary-care-
membership-plan.html 


