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Scienti c Name

Cannabis sativa. 

Family: Cannabaceae.

Background

Marijuana is an herbal drug produced from Cannabis sativa L., an annual herb believed originate from Central Asia, but now grown
worldwide (91921). In the US, marijuana is classi ed as a Schedule I controlled substance, making possession illegal. Although not
sanctioned by the federal government, some states such as California, Colorado, Washington, Oregon, Arizona, and others have
legalized or decriminalized the use of medical marijuana. Some countries such as Canada also permit the use of medical marijuana.
The cannabinoid constituent of marijuana, dronabinol (Marinol), is an FDA-approved prescription product. It's approved for AIDS-
related anorexia and chemotherapy induced nausea and vomiting (6606, 10241, 11166). Avoid confusion with hemp, a distinct
variety of Cannabis sativa cultivated for its ber and seeds. Unlike marijuana, hemp contains less than 1% tetrahydrocannabinol
(THC) (91922).

Also known as: Anashca, Banji, Bhang, Blunt, Bud, Cannabis, Charas, Dope, Esrar, Gaga, Ganga, Grass, Haschisch, Hash, Hashish,
Herbe, Huo Ma Ren, Joint, Kif, Mariguana, Marihuana, Mary Jane, Medical Marijuana, Pot, Sawi, Sinsemilla, Weed.

 History

People Use This For

Orally or oromucosally, marijuana extract is used for medical purposes, including pain and symptoms of multiple sclerosis (MS). 

As an inhalant, marijuana is smoked for medical purposes including nausea, glaucoma, and appetite stimulation. Marijuana is also
smoked for mucous membrane in ammation, for leprosy, fever, dandruff, hemorrhoids, obesity, asthma, urinary tract infections,
cough, anorexia associated with weight loss in AIDS patients, neuropathic pain, multiple sclerosis, for producing immunosuppression
after renal transplantation, to reduce negative symptoms of schizophrenia, and to reduce symptoms of amyotrophic lateral sclerosis
(ALS, Lou Gehrig's disease). 

Recreationally, marijuana is taken orally or smoked as a euphoriant.

Safety

POSSIBLY SAFE ...when a speci c marijuana extract spray (Sativex, GW Pharmaceuticals) is applied topically in the mouth (61820). 

POSSIBLY UNSAFE ...when marijuana is inhaled. Four cases of large lung bullae have been reported in men who smoked several
pipes or joints of marijuana daily for several years (1395). Also, evidence from a case-control study suggests that smoking marijuana
increases the risk of lung cancer by 8% for each joint-year of smoking (61829). 

PREGNANCY: UNSAFE ...when used orally or inhaled. Marijuana passes through the placenta and can reduce fetal growth.
Marijuana use during pregnancy is also associated with childhood leukemia and fetal abnormalities (4260, 25162, 61855). 

LACTATION: LIKELY UNSAFE ...when used orally or inhaled because dronabinol (THC) is concentrated and excreted in breast milk
(2619, 2620). Prolonged marijuana use during lactation has been associated with delayed motor development (25163). 

There is insuf cient available evidence to rate the safety of marijuana or marijuana extract when taken orally.

Effectiveness

POSSIBLY EFFECTIVE 
HIV/AIDS-related anorexia. Clinical research shows that smoking marijuana stimulates the appetite, increases caloric intake, and
increases weight gain in patients with HIV/AIDS and weigh loss due to lack of appetite (6606, 11166, 61753). 

Multiple sclerosis (MS). A speci c oromucosal spray containing marijuana extract (Sativex, GW Pharmaceuticals), standardized to
deliver delta-9-tetrahydrocannabinol (THC) 2.7 mg and cannabidiol 2.5 mg per actuation, has been shown to improve self-reported
symptoms of spasticity, urination frequency, and neuropathic pain associated with multiple sclerosis (61748, 61775, 61798, 61802,
61820, 61875, 61879, 89914, 89918, 89920)(89921, 89923, 89924). This product has been approved in the UK as a prescription
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medicine for the treatment of multiple sclerosis-related spasticity (89913). It has also been approved in Canada to treat neuropathic
pain associated with multiple sclerosis (61775). This product has not been approved in the U.S. as a treatment for MS-related
symptoms. Also, some clinical research suggests that this spray does not improve signs of spasticity based on objective
measurements, reduce the number of urinary incontinence episodes, or reduce MS-related tremors (89460). 

Some research has assessed the effects of marijuana extract when taken orally. One small clinical trial shows that taking marijuana
extract orally, titrated to provide a maximum daily dose of tetrahydrocannabinol (THC) 25 mg and cannabinol 8 to 18 mg (Cannador,
Society for Clinical Research, Berlin, Germany) for 12 weeks, reduces self-reported muscle stiffness and muscles spasms in about
twice the percentage of patients as placebo and improves self-reported sleep quality in 73% more patients compared with those
taking placebo (91919). However, con icting evidence suggests that taking marijuana extract orally might not improve symptoms of
multiple sclerosis, including spasticity, mobility, or tremors, when assessed using more objective outcome measures. One larger
clinical trial shows that taking marijuana extract (Cannador, Society for Clinical Research, Berlin, Germany), titrated to provide a
maximum daily dose of THC 25 mg for 15 weeks, improves spasticity based on patient assessment but not when assessed using the
Ashworth scale score (11168). Another study shows that taking marijuana extract, titrated to provide a maximum daily dose of THC
30 mg and cannabidiol 10.8 mg, for 2 weeks does not reduce muscle spasm frequency based on the Ashworth scale of muscle tone in
patients with multiple sclerosis (61746). Taking lower amounts of marijuana extract titrated to provide THC 5 mg and cannabidiol 2
mg daily for 2 weeks also does not appear to improve muscle spasms in multiple sclerosis patients compared with placebo (61710).
Furthermore, taking marijuana extract orally, titrated to provide a maximum daily dose of THC 25-30 mg for 2-15 weeks, does not
appear to improve mobility in multiple sclerosis patients (11168). In addition, taking marijuana extract orally, titrated to provide a
maximum dose of THC 0.125 mg/kg twice daily for 2 weeks, does not appear to improve upper limb tremors in patients with
multiple sclerosis compared to placebo (61739). 

Epidemiological research suggests that smoking marijuana may reduce self-reported muscle spasms, pain in the extremities, and
tremors associated with multiple sclerosis (11167). However, the effects of smoking marijuana has not been assessed in clinical
trials. 

Neuropathic pain. Preliminary clinical research shows that smoking marijuana three times a day, providing up to 9.4%
tetrahydrocannabinol, might reduce the intensity of neuropathic pain caused by HIV and other conditions (17371, 61800, 61833,
61846). 

INSUFFICIENT RELIABLE EVIDENCE to RATE 
Amyotrophic lateral sclerosis (ALS, Lou Gehrig's disease). Population research shows that patients with ALS who use marijuana
seem to have improved appetite and reduced depression, pain, spasms, and drooling (61737). 

Cachexia. Some clinical evidence suggests that using a marijuana extract, standardized to contain delta-9-tetrahydrocannabinol
(THC) 2.5 mg and cannabidiol 1 mg, twice daily for 6 weeks does not increase appetite compared to placebo in patients with cancer-
related anorexia-cachexia syndrome (61785). 

Glaucoma. Smoking marijuana or using an oromucosal spray containing marijuana extract standardized to contain speci c amounts
of delta-9-tetrahydrocannabinol (THC) and cannabidiol seems to reduce intraocular pressure in patients with glaucoma. However,
the effect appears to last for only three to four hours (1268, 61790). However, there is also some evidence that marijuana can
decrease blood ow to the optic nerve (1268). Decreased ocular blood ow has been associated with increased visual eld loss in
patients with glaucoma (92664). So far, it is not known if smoking marijuana can improve visual function (1268). 

Rheumatoid arthritis (RA). Some clinical evidence suggests that using a speci c mouth spray containing marijuana extract
standardized to contain delta-9-tetrahydrocannabinol (THC) and cannabidiol in a 1:1 ratio (Sativex, GW Pharmaceuticals) daily for 5
weeks may help decrease morning pain and improve quality of sleep compared to placebo for patients with rheumatoid arthritis;
however, it does not seem to improve joint stiffness in the morning or total intensity of pain (61762). 

More evidence is needed to rate marijuana for this use.

Dosing & Administration

Adult

Oral:

Chemotherapy-induced nausea and vomiting: The prescription product dronabinol (Marinol) is used in doses of 5 to 15
mg/m² every 2 for 4 hours for cancer chemotherapy-induced nausea and vomiting (91906). 

HIV-AIDS-related wasting: The prescription product dronabinol (Marinol) is used in doses of 2.5 to 10 mg twice daily for
appetite stimulation in people with AIDS-related anorexia associated with weight loss (6606, 11166, 91906). 

Multiple sclerosis: One to ve capsules containing marijuana extract standardized to contain tetrahydrocannabinol 2.5 mg
and cannabinol 0.8 to 1.8 mg (Cannador, Society for Clinical Research, Berlin, Germany) twice daily for 12 weeks has been
used (91919). 

Oromucosal:

Multiple sclerosis: A speci c marijuana extract product (Sativex, GW Pharmaceuticals, Salisbury, UK), standardized to
contain THC 27 mg/mL and CBD 25 mg/mL, has been used daily for up to 2 years (61820). 

Rheumatoid arthritis: A speci c oromucosal spray containing marijuana extract (Sativex, GW Pharmaceuticals), standardized
to contain delta-9-tetrahydrocannabinol (THC) 2.7 mg and cannabidiol (CBD) 2.5 mg per spray, applied in doses of up to six
sprays once daily 30 minutes before bed for 5 weeks has been used (61762). 

Inhaled:

https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=89913#89913
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61775#61775
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=89460#89460
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91919#91919
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=11168#11168
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61746#61746
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61710#61710
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=11168#11168
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61739#61739
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=11167#11167
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=17371#17371
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61800#61800
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61833#61833
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61846#61846
https://naturalmedicines.therapeuticresearch.com/safety-and-effectiveness-rating.aspx#insufficient-reliable-evidence-to-rate-effectiveness
https://naturalmedicines.therapeuticresearch.com/databases/comparative-effectiveness/condition.aspx?condition=Amyotrophic+lateral+sclerosis+(ALS%2c+Lou+Gehrig%27s+disease)
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61737#61737
https://naturalmedicines.therapeuticresearch.com/databases/comparative-effectiveness/condition.aspx?condition=Cachexia
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61785#61785
https://naturalmedicines.therapeuticresearch.com/databases/comparative-effectiveness/condition.aspx?condition=Glaucoma
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=1268#1268
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61790#61790
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=1268#1268
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=92664#92664
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=1268#1268
https://naturalmedicines.therapeuticresearch.com/databases/comparative-effectiveness/condition.aspx?condition=Rheumatoid+arthritis+(RA)
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61762#61762
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91906#91906
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=6606#6606
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=11166#11166
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91906#91906
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91919#91919
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61820#61820
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61762#61762


Glaucoma: A cigarette containing marijuana 900 mg standardized to 2% delta-9-tetrahydrocannabinol, taken as a single dose,
has been used (1268). 

Neuropathic pain: Smoking marijuana providing 9.4% (25 mg) tetrahydrocannabinol three times daily has been used (17371). 

Children

Insuf cient available evidence.

Standardization & Formulation

Marijuana formulations include capsules, oromucosal sprays, and cigarettes. Capsules and oromucosal sprays are typically
standardized to delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD) content. Cigarettes have been standardized
based on THC concentration (11167, 11168, 17371, 61710, 61739, 61746, 61762, 61798, 61800, 61820)(61833, 61846,
61879). 

Another oral product containing marijuana extract (Cannador, Society for Clinical Research, Berlin, Germany) is standardized
to contain tetrahydrocannabinol 2.5 mg and cannabinol 0.8 to 1.8 mg per capsule (91919). 

Nabiximols (Sativex, GW Pharmaceuticals) is an oromucosal spray containing whole-plant extract of marijuana. The extract is
standardized to contain THC 2.7 mg and CBD 2.5 mg per spray. Other constituents in the spray included ethanol, propylene
glycol, peppermint oil avoring, terpenoids, avonoids, and minor amounts of other cannabinoids such as cannabinol,
cannabichromene, and cannabigerol (61762, 91907).

Adverse Effects

General: The most common adverse effects caused by smoking marijuana or using
oromucosal spray containing marijuana extract are headache, dizziness, drowsiness, fatigue, dry mouth, nausea, paranoid thinking,
and dissociation (13, 18, 2619, 17371, 61745, 61759, 61764, 61798, 61820, 61896)(61909). Smoking marijuana may also increase
appetite and cause coughs and bronchodilation (17371, 61712, 61799, 61847). Intoxicating doses of marijuana can impair reaction
time, motor coordination, and visual perceptions, and can also produce panic reactions, hallucinations, ashbacks, depression, and
other emotional disturbances. An individual's driving ability can be impaired up to 8 hours (18, 61896). Smoking marijuana long-
term can cause cognitive impairment and decreased memory that lasts longer than the period of acute intoxication (10242, 61844).
Also, smoking marijuana long-term may increase the risk of developing psychotic symptoms or psychosis (61810, 61812, 61850,
61873, 61888, 61891). Oromucosal spray containing marijuana extract does not seem to have signi cant adverse effects on
cognition or mood (61710). Smoking marijuana can cause adverse cardiovascular effects including tachycardia, hypotension or
hypertension, syncope, palpitations, and vasodilation (13, 2619, 61720, 61840). Smoking marijuana might also increase the risk of
myocardial infarction, the development of arteritis, or the risk of other cardiovascular complications such as acute coronary
syndrome (61837, 61840, 61872, 91909, 91910, 91920).
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Toxicology

Evidence from a case - control study suggests that smoking marijuana increases the risk of lung cancer by 8% for each joint - year of
smoking. People with at least 10.5 joint - years of exposure appear to be at a 5.7 - fold higher risk of developing lung cancer than
nonsmokers (61829). A review of evidence from animal and in vitro research suggests that the potential carcinogenic effect of
marijuana may result from the ability of the cannabinoid constituents to cause chromosomal breaks, deletions, translocations,
errors in chromosomal segregation, and haploidy (61898). However, evidence from other animal research suggests that
cannabinoids from marijuana do not cause gross chromosomal aberrations (62005, 61728). 

Exposure to the three active marijuana components - tetrahydrocannabinol (THC), cannabidiol (CBD), and cannabinol - has been
reported to adversely affect spermatogenesis in both humans and rodents (61954).

Report an Adverse Reaction to Marijuana

https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=1268#1268
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=17371#17371
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=11167#11167
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=11168#11168
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=17371#17371
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61710#61710
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61739#61739
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61746#61746
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61762#61762
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61798#61798
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61800#61800
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61820#61820
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61833#61833
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61846#61846
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61879#61879
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91919#91919
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61762#61762
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91907#91907
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=13#13
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=18#18
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=2619#2619
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=17371#17371
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61745#61745
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61759#61759
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61764#61764
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61798#61798
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61820#61820
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61896#61896
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61909#61909
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=17371#17371
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61712#61712
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61799#61799
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61847#61847
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=18#18
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61896#61896
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=10242#10242
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61844#61844
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61810#61810
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61812#61812
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61850#61850
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61873#61873
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61888#61888
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61891#61891
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61710#61710
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=13#13
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=2619#2619
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61720#61720
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61840#61840
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61837#61837
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61840#61840
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61872#61872
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91909#91909
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91910#91910
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=91920#91920
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61829#61829
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61898#61898
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=62005#62005
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61728#61728
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=947&highlighted=61954#61954
https://naturaldatabase.therapeuticresearch.com/nd/adverseevent.aspx?s=ND&cs=naturalstandard&id=1%7C947


Interactions with Drugs

ANTICOAGULANT/ANTIPLATELET DRUGS
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

The marijuana constituents tetrahydrocannabinol and cannabidiol might inhibit platelet aggregation (61689, 61917). Theoretically,
marijuana might increase the risk of bleeding when used concomitantly with anticoagulant/antiplatelet drugs. Some of these drugs
include aspirin; clopidogrel (Plavix); nonsteroidal anti-in ammatory drugs (NSAIDs) such as diclofenac (Voltaren, Cata am, others),
ibuprofen (Advil, Motrin, others), naproxen (Anaprox, Naprosyn, others); dalteparin (Fragmin); enoxaparin (Lovenox); heparin;
warfarin (Coumadin); and others. 

ANTIPYRINE
Interaction Rating = Moderate Be cautious with this combination.
Severity = Moderate •  Occurrence = Possible •  Level of Evidence = D

The marijuana constituents tetrahydrocannabinol and cannabidiol inhibit antipyrine metabolism (25154). Theoretically,
concomitant use may lead to increased levels of antipyrine. 

BARBITURATES
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

Marijuana might compete with barbiturate metabolism and increase drug levels when combined with barbiturates (16815, 25154).
Some of these sedative medications include pentobarbital (Nembutal), phenobarbital (Luminal), secobarbital (Seconal), and others. 

CNS DEPRESSANTS
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

Marijuana can have CNS depressant effects. Combining marijuana with other CNS depressants might result in additive or
synergistic effects (16815, 61934). 

CYTOCHROME P450 2E1 (CYP2E1) SUBSTRATES
Interaction Rating = Moderate Be cautious with this combination.
Severity = Moderate •  Occurrence = Possible •  Level of Evidence = D

In vitro evidence suggests that marijuana can induce the activity of cytochrome P450 2E1 (CYP2E1) (61726). Theoretically,
marijuana may decrease the levels of these drugs metabolized by CYP2E1. Some drugs metabolized by CYP2E1 include
acetaminophen, chlorzoxazone (Parafon Forte), ethanol, theophylline, and anesthetics such as en urane (Ethrane), halothane
(Fluothane), iso urane (Forane), methoxy urane (Penthrane). 

CYTOCHROME P450 3A4 (CYP3A4) SUBSTRATES
Interaction Rating = Moderate Be cautious with this combination.
Severity = Moderate •  Occurrence = Possible •  Level of Evidence = D

In vitro evidence suggests that marijuana can inhibit the activity of cytochrome P450 3A4 (CYP3A4) (25160). Theoretically,
marijuana may increase the levels of drugs metabolized by this enzyme. Some drugs metabolized by CYP3A4 include lovastatin
(Mevacor), clarithromycin (Biaxin), cyclosporine (Neoral, Sandimmune), diltiazem (Cardizem), estrogens, indinavir (Crixivan),
triazolam (Halcion), and others. 

DISULFIRAM (Antabuse)
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

Smoking marijuana while taking disul ram might cause hypomania. In one report, a reversible hypomanic reaction occurred in
patient who smoked marijuana while taking disul ram (16815). 

FLUOXETINE (Prozac)
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

Smoking marijuana while taking uoxetine might cause hypomania. In one report, a reversible hypomanic reaction occurred in
patient who smoked marijuana while taking uoxetine (16815). 

PGLYCOPROTEIN SUBSTRATES
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

Marijuana constituents such as cannabidiol and delta-9-tetrahydrocannabinol seem to inhibit p-glycoprotein in vitro (61769).
Theoretically, marijuana might inhibit p-glycoprotein mediated drug ef ux and potentially increase levels of drugs that are
substrates of p-glycoprotein. Drugs that might be affected include some chemotherapeutic agents (etoposide, paclitaxel,
vinblastine, vincristine, vindesine), antifungals (ketoconazole, itraconazole), protease inhibitors (amprenavir, indinavir, nel navir,
saquinavir), H2 antagonists (cimetidine, ranitidine), some calcium channel blockers (diltiazem, verapamil), digoxin, corticosteroids,
erythromycin, cisapride (Propulsid), fexofenadine (Allegra), cyclosporine, loperamide (Imodium), quinidine, and others. 

THEOPHYLLINE
Interaction Rating = Moderate Be cautious with this combination.
Severity = High •  Occurrence = Possible •  Level of Evidence = D

Similar to smoking tobacco, smoking marijuana seems to increase the metabolism of theophylline (16815). 
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WARFARIN (Coumadin)
Interaction Rating = Minor Be watchful with this combination.
Severity = Mild •  Occurrence = Possible •  Level of Evidence = D

Concomitant use with marijuana may decrease warfarin metabolism or decrease the amount of warfarin bound to plasma proteins
and increase warfarin effects. In one report, smoking marijuana 2-2.5 grams in a week resulted in an increase in international
normalized ratio (INR) (16832). 

Interactions with Herbs & Supplements

ANTICOAGULANT/ANTIPLATELET HERBS AND SUPPLEMENTS: Concomitant use of herbs and supplements that affect platelet
aggregation could theoretically increase the risk of bleeding in some people (61689, 61917). Some of these herbs include angelica,
clove, danshen, garlic, ginger, ginkgo, Panax ginseng, and others. 

HERBS AND SUPPLEMENTS WITH SEDATIVE PROPERTIES: Theoretically, concomitant use of marijuana with supplements that
have sedative properties might increase the risk of excessive drowsiness (2619). Some of these supplements include 5-HTP, calamus,
California poppy, catnip, hops, Jamaican dogwood, kava, St. John's wort, skullcap, valerian, yerba mansa, and others.

Interactions with Foods

ALCOHOL: Concomitant use of alcohol with dronabinol can have additive or synergistic CNS effects (2619).

Interactions with Lab Tests

INTRAOCULAR PRESSURE: Marijuana smoking reduces intraocular pressure and test results in some patients with glaucoma
(1268).

Interactions with Diseases

BIPOLAR DISORDER: Analysis of evidence from population research suggests that marijuana use is associated with a three-fold
increase in the risk of new onset of mania symptoms. Using marijuana also appears to worsen manic symptoms in patients already
diagnosed with bipolar disorder (91912). 

CARDIOVASCULAR DISEASES: Marijuana has the potential to cause tachycardia and transient hypertension, and may increase the
risk of heart attack (6, 61840, 61893). 

COMPROMISED IMMUNE FUNCTION: Cannabinoids in marijuana can decrease immune function, which might reduce resistance
to infections (10239, 10240). 

DEPRESSION: Use of marijuana, especially frequent use (de ned as using at least once weekly), may be associated with an increased
risk of developing depression (91916). Theoretically, it might exacerbate symptoms in patients who are already depressed. 

MULTIPLE SCLEROSIS: Orally, marijuana extract may worsen multiple sclerosis symptoms and increase the risk of adverse effects
(61710). 

RESPIRATORY DISEASES: Long-term use of marijuana can exacerbate respiratory conditions (6, 61901). Chronic marijuana use has
been associated with bullous emphysema and lung cancer (1395, 61806, 61814). 

SCHIZOPHRENIA: Evidence from population research suggests that using marijuana modestly increases the risk of psychosis by
5.6% in schizophrenia patients who are not at risk for psychosis. The risk appears to be even greater for schizophrenia patients at
risk for psychosis, with an increased risk of psychosis of 23.8% (92674). Other evidence from analysis of population research
suggests that using marijuana is associated with an increased risk of psychosis in patients with a genetic risk for developing
schizophrenia (92675). 

STROKE: Cases of stroke recurrence have been reported for patients who resumed marijuana use during follow-up from an initial
stroke (91913). Although more evidence from a prospective epidemiological study is needed to con rm causal association,
theoretically using marijuana may be linked with an increased risk of stroke recurrence. 

SURGERY: Marijuana has CNS depressant effects (16815, 61934). Theoretically, marijuana might cause additive CNS depression
when combined with anesthesia and other medications during and after surgical procedures. Tell patients to discontinue marijuana
at least 2 weeks before elective surgical procedures.

Mechanism of Action

General: The applicable parts of marijuana are the ower and leaf. Marijuana contains cannabinoids, including tetrahydrocannabinol
(THC, dronabinol) (13, 62008). The THC concentration is highest in the owers and leaves and lowest in the stems, roots, and seeds
(6). THC can interact with cell-wall lipids or affect prostaglandin biosynthesis (18).  

Analgesic effects: Various clinical trials have shown that marijuana has analgesic effects. These effects have been attributed to the
cannabinoid constituents of marijuana (61741, 61721). Evidence from animal research shows that cannabinoids in marijuana,
particularly delta-9-tetrahydrocannabinol, reduce pain by functioning as type 1 cannabinoid receptor (CB1) agonists (61698,
61808). Although cannabinoids from marijuana appear to be similar to codeine for treatment of pain, excessive sedation and other
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central nervous system effects make cannabinoids undesirable as analgesics (10235). 

Anticancer effects: Research on the effect of cannabinoids on cancer is con icting. The effect of tetrahydrocannabinol (THC) on
interleukin (IL)-10, IL-4, and other cytokines suggests it might promote the growth of cancer cells (10239, 10240). However, some in
vitro research suggests that cannabinoids inhibit human breast cancer cell proliferation. Other in vitro research shows that
cannabidiol induces apoptosis in leukemia cells, possibly by functioning as a cannabinoid receptor 2 (CB2) antagonist and increasing
the expression of NAD(P)H oxidases (61735, 61784). Other in vitro research shows that cannabinoids, including THC, cannabinol,
and cannabidiol, can reverse multiple drug resistance in leukemia cells by decreasing P-glycoprotein expression. P-glycoprotein
causes multiple drug resistance by ef uxing anti-cancer agents (61771). When THC is infused directly into the tumor mass, it seems
to produce tumor eradication or improvements in survival in animals with experimentally induced malignant gliomas (a type of brain
tumor). THC induces tumor cell apoptosis via CB1 and CB2 receptors expressed on the glioma cells (5887). Cannabidiol also appears
to induce apoptosis of glioma cells in vitro and tumor regression in vivo, possibly by triggering caspase activation (61733, 61789). In
vitro research also shows that cannabidiol inhibits the migration of glioma cells. The exact mechanism is unclear (61751). 

Antiemetic effects: In human and animal research, cannabinoids, particularly tetrahydrocannabinol (THC), have been shown to have
antiemetic properties by inhibiting neurotransmitter release by speci c cannabinoid receptors (CB1 and CB2) (61771, 61721,
61706). Cannabinoids are at least as effective as prochlorperazine (Compazine), metoclopramide (Reglan), chlorpromazine
(Compazine), thiethylperazine (Torecan), and other conventional antiemetic drugs (6606, 10241). However, in animal research,
cannabidiol (CBD) was ineffective (61706). 

Antiestrogenic effects: In laboratory research, a marijuana smoke condensate was found to have an antiestrogenic effect in human
breast cancer cells. However, the three major cannabinoids - tetrahydrocannabinol (THC), cannabidiol (CBD), and cannabinol - did
not have this effect (61767). 

Antiplatelet effects: Both tetrahydrocannabinol (THC) and cannabidiol (CBD) have been shown to inhibit platelet aggregation in
vitro, with THC exhibiting a more potent effect than CBD (61689, 61917). 

Antipsychotic effects: In human research, THC and CBD had opposing effects in psychosis. In healthy human volunteers, anxiety
and psychotic-like symptoms were observed to occur with THC; however, these effects were signi cantly reduced by CBD (61742,
61780, 61969). Neuroimaging (61732) and animal research (61949) have reported similar ndings for CBD. 

Immunomodulatory effects: Two types of cannabinoid receptors have been identi ed in animals: CB1, which is found
predominantly in the CNS and is thought to be responsible for the psychoactive effects, and CB2 which is found in high levels on
immune system cells including leukocytes, and to a lesser extent in the brain (5887, 5888, 5889). THC seems to suppress the
immune function by its action at the CB2 receptors. It increases the activity of interleukin-10 (IL-10), IL-4, and other cytokines that
inhibit immune function and decreases interferon (IFN)-gamma and IL-12, cytokines responsible for stimulating immune function.
This effect might reduce resistance to infections (10239, 10240). 

Neurological/CNS effects: Cannabinoids in marijuana, including tetrahydrocannabinol (THC, dronabinol), act on the central nervous
system (CNS) (13). THC can act via cannabinoid receptors in neural tissues or opiate receptors in the forebrain, leading to indirect
inhibition of the emetic center in the medulla oblongata (13, 2619). 

Two types of cannabinoid receptors have been identi ed in animals: CB1, which is found predominantly in the CNS and is thought to
be responsible for the psychoactive effects, and CB2 which is found in high levels on immune system cells including leukocytes, and
to a lesser extent in the brain (5887, 5888, 5889). Tetrahydrocannabinol is a partial CB1 receptor agonist and has limited CB2
agonist activity (5889). In an animal model of multiple sclerosis, tetrahydrocannabinol has been reported to reduce tremor and
spasticity, possibly through its activity at CB1 receptors in the brain (5889). 

Respiratory effects: While short-term inhalation increases bronchodilation and reduces bronchospasm, long-term use impairs lung
function, which can result in constrictive lung disease. The cannabinoids in marijuana are allergenic in animal models (6, 61987).  

Pharmacokinetics

Absorption: Cannabinoids in marijuana, such as THC, are absorbed orally or by inhalation (6). 

Distribution: Orally ingested or inhaled cannabinoids such as THC are rapidly distributed throughout the body and have a high
af nity for fat tissues (6, 61796). 

Metabolism: The major metabolic route was identi ed as hydroxylation and oxidation at C-7, followed by further hydroxylation in
the pentyl and propenyl groups to give 1"-, 2"-, 3"-, 4"-, and 10-hydroxy derivatives of CBD-7-oic acid. Cannabinoids are metabolized
by hepatic microsomal enzymes (61992). 

Excretion: In human and animal research, cannabinoids were found to be excreted via the kidneys (61874). The elimination half-life
of the marijuana constituent cannabidiol has been estimated to be 1-5 days (61781, 61924). The metabolites appear in the urine for
ten days or more after a single exposure and for several weeks after chronic exposure (6, 61821, 61916). 

Evidence Table / Discussion

See detailed Evidence Summary
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