Medical Marijuana Science and Studies

Following are excerpts from numerousstudies showing the medical efficacy of
marijuanaand its active components, known as cannabinoids for awidearray of medica
conditions induding cancer, HIV, multiple sclerods, and glaucoma. Also indudel are
scientific findingsrefuting some long-hdd bdiefs about potential health hazardsposed
by marijuanause, mog notably in relationto cancer and neurotoxicity. Thisismerely a
representative sample of thelargebody of scientific evidence on the subject; itisnota
comprehengvellist.

Dueto govenment interference and restrictionsplaced on theuse of theactud
marijuanaplant for scientific studiesin theU.S., alarge number of these studies were
able to examineonly the medical efficacy of component compoundsextracted from
marijuanaor, in some ingances, synthetic versionsof thoe compounds Additiond
clinical trias, which would require thelifting of governmental roadblocks, are especially
desirable in view of the current availability of vaporizers, which allow use of whole
marijuanawithoutthe potential dange's of smoking.

Medical Marijuana Recommended for Selective Use by National I nstitute of
Medicine Investigator:
"[W]e conduddl tha there are some limited circumstances in which we recommend
smoking marijuanafor medical uses."
N Prindpd Investigator JohnBenson, Nationd Academy of Sciences Inditute
of Medicine news conference for release of study Marijuanaand Medicine
Assessing the Science Base,OMarch 1999

Effective Pain Inhibitor:

"Theclinical potential of thecannabinoidsislarge some people suggest tha cannabis
could be Ghe aspirin of the 214 century' E Cannabinoidsinhibit pan in virtudly every
expeimental pan paradigm.”

N Baker, David, et a., "The Therapeutic Potential of Cannabis,” The Lancet
Neurology, May 2003

Therapeutic Benefitsfor M S and Neuropathic Pain:

"[R]ecent randomsed controlled clinical trials have pointed to potential therapeutic
bendits of cannabinoidsfor patients with MS and chronic neuropahic pan. This
suggests tha patients reports of the effectiveness of cannabis E could serve asavalid
indicator of target diseases and symptoms for cannabinoid drug development.”

N Ware, M.A,, et a., "TheMedicind Use of Cannabisin the UK: Results of a
Nationwide Survey," International Joumnal of Clinical Practice, March 2005



Marijuana Eases Peripheral Neuropathy in Placebo Trial:
"Smoked cannabis was well tolerated and effectively relieved chronic neuropahic pan
from HIV-assod ated sensory neuropahy.”
N Abrams, D., et al., GCannabisin panful HIV-assodated sensory neuropahy: A
randomized placebo-controlled trial,ONeurology, February 13, 2007

NIDA-Funded Epidemiological Study Shows No Detectable M arijuana Use and
Cancer Correlation:

CContrary to our expectations we foundno postive assodationsbetween marijuana
use and lungor UAT cancer.O

QAssodationsof marijuanause with the study cancers are not strongand may bebdow
detectable limits for this type of study.O
N Tashkin, D., et a., MarijuanaUse and the Risk of Lungand Uppe Aerodgestive
Tract Cancers; Results of a Population-Based Case-Control Study,OCancer
Epidemiology Biomarkers & Prevention, Octobe 2006

Assodated with Improved Quality of Life for Patients:

"Cannabis smoking, even of a crude low-grade produd, provides effective
symptomatic relief of pain, muscle spasms, and intraocular pressure elevationsin selected
paients failing other modes of treatment. These clinical cannabis patients are able to
reduce or eliminae other prescription medicines and their accompanying side effects;
Clinical cannabis provides an improved qudity of life in these paients.”

N Russo, Ethan, et al., "Chronic Cannabis Use in the Compassionae
Investigationd New Drug Program: An Examindion of Bendfits and Adverse
Effects of Legd Clinical Cannabis," Journal of Cannabs Therapeautics, 2002

Medical Marijuana Benefits Related to AL S:

"[M]arijuanahas now been shown to have strongantioxidative and neuroprotective
effects, which may prolongneurond cell survival. From a phamacological perspective,
marijuanais safe with minimal possibility of overdoe. In stateswhereitislegd to do o,
marijuanashould be conddered in the phamacological management of ALS.O

N Carter, Gregory T. Rosen, Bill S., "Marijuanain the Management of
Amyotrophic Lateral Sclerogs," American Joumnal of Hospice andPalliative
Care, July/Augug 2001

More Reported Medical Marijuana Benefits Related to AL S:
"Theresults indicate tha cannabis may be modeaately effective at reduang symptoms
of appdite loss, depression, pan, spasticity, and drooling.”
N Amtmann, Dagmar, et al., "Survey of Cannzbis Use in Patients With
Amyotrophic Lateral Sclerods," American Journal of Hogice & Palliative
Medicine, March/April 2004



Promising Research with Cannabinoid Receptorsand AL S:

"Thereisrapidly emerging evidence tha the cannabinoid receptor system has the
potential to reduce both excitotoxic and oxidative cell damage E [ddta-9-THC] ddays
progression of disease and increases survival time E even when administered after onset
of signs" Theauthors foundtha ddta-9-THC is both anti-excitotoxic and antioxidant in
vitro.

N Raman, Chandrasekaran, et al., "Amyotrophic Lateral Scleross: Delayed
Disease Progression in Mice by Treatment with a Cannabinoid,” Amyotrophic
Lateral Sdeross and Other Motor Neuron Disorders, March 2004

Vaporization of Marijuana Reduces Potential Harmful Compounds
"[Cannéabinoidg will vaporize at atemperature much lower than actud combudion.
Heated air can be drawn throughmarijuanaand the active compoundswill vapornze,
which can then beinhded E Theoretically, this removes mog of the health hazards of
smoking."
N Carter, Gregory T. Rosen, Bill S., "Marijuanain the Management of
Amyotrophic Lateral Sclerods," American Journal of Hogpice andPalliative
Care, July/Augug 2001

Vaporization of Marijuana Reduces Harmful Byproducts:

O/ aporization offers paients who use medical cannabis the advantages of the
pulmonay routes of administration E while avoiding the respiratory disadvantages of
smoking.O

QUsing the Volcano device for the pulmonary administration of THC, addivery is
reached tha is comparable to smoking, but withou the presence of degradaion produds
or hamful byprodudsin significant amourts.O
N Hazecamp, A., et al., GEvaudion of a Vaporizing Device (Volcano™) forthe
Pulmonay Administration of Tetrahydrocannabinol,OJournal of Pharmaceutical
Saences, June2006

Helps Fadlitate ARV Therapy Adherencein HIV-Infected Patients:

"These data suggest tha medicind use of marijuanamay facilitate, rather than impede,
[antiretroviral therapy] adherence for paients with nausea. E Adhaence to medications
isachdlengeto any chronically ill paient andis critically important to HIV-infected
individuds E"

N Delong,Bourke, "MarijuanaUse and Its Assodation With Adheaence to
Antiretroviral Therapy AmongHIV-Infected PersonsWith Modeaate to Severe
Nausea," Journa of Acquired ImmuneDeficiency Syndromes, 2005

Fadlitation of Treatment Compliance:
CGCannabis users were significantly more likely than non-users to remain on HCV
treatment for at least 80% of the projected treatment courseO
N Sylvestre, D., et a., @Cannabis use improves retention and virological outcomes
in patients treated for hepditis C,OEuropean Joumal of Gagroenterology &
Hepatology, Octoba 2006



Improvement in Toleration of Challenging Treatments:

CE [O]ur results suggest that modeate cannabis use during HCV treatment may offer
significant bendfit to certain paients E related to E improvement in thetolerability of
the chalenging medication regimen.O

(E [WI]ithlegd prescriptionsagang cannabis use limiting its study, thedesign and
condud of randornized, prospective research studies is virtudly impossible at this time.O
N Sylvestre, D., et al., CCannabis use improves retention and virological outcomes
in patients treated for hepditis C,OEuropean Joumal of Gagroenterology &
Hepatology, Octoba 2006

No Assodation Between Marijuana and Lung Cancer:

"We did notobgerve a postive assodation of [marijuang use N even heavy longterm
use N with lungca[ncer], controlling for tobfacco] smoking and other potential
confoundes.O

(Even lifetime use totaling 20,000 cannabis cigarettes did notresult in an increase in risk
of lung cancer.”

N Tashkin, D.P,, et a.,"MarijuanaUse and LungCancer: Results of a Case-Control
Study," presentation at the 2005meeting of theInternaiond Cannabinoid Research
Sodety Conference, 2005

Possible Protective Effect Against Cancers:
QAlthoughpurely speculative, it is possible that such inverse assodations may reflect a
protective effect of marijuanaO
N Tashkin, D., et a., MarijuanaUse and the Risk of Lungand Uppe Aerodgestive
Tract Cancers; Results of a Population-Based Case-Control Study,OCancer
Epidemiology Biomarkers & Prevention, Octobe 2006

Decreased Tumor Burden in Leukemia Cells Exposed to Cannabidiol:

"Exposure of leukemia cells to cannabidiol led to CB2-mediated redudionin cell
viability and indudionin apopbssE [and] asignificant decrease in tumor burden and
an increase in apopitic tumorsin vivo."

N McKallip, Robat J., et a., "Cannabidiol-Induecd Apopbssin Human
Leukemia Cells: A Novd Role of Cannabidiol in the Regulation of p22phoxand
Nox4 Expression,” Molecular Pharmacology, June5, 2006

Promising Anti-Tumor Effects Observed:

"A strongand statistically significant anti-tumor effect was observed E In particular,
for ahighly malignant humen breast carcinomacell lineE cannabidiol and a
cannabidiol-rich extract counteract cell growth both in vivo and in vitro as well as tumor
metastasisin vivo."

N Ligresti, Alessia, et al., "Anti-Tumor Activity of Plant Cannabinoidswith
Emphasis onthe Effect of Cannabidiol on Human Breast Carcinomg,” Journal of
Pharmacology And Experimental Therapautics, May 25,2006



THC and Inhibition of Tumor Céell Proliferation:
"[THC] inhibited tumour-cell proliferationin vitro and decreased tumour-cell Ki67
immunogaining O
N Guzman, M., et d., "A Pilot Clinical Study of Delta-9-tetrahydrocannzbinol in
Patients With Recurrent Glioblastorma Multiforme,” British Journal of Cancer,
July 2006

Possible Tumor Growth Inhibition:

Orhereis recent evidence from cell culture systems and animal modds that 9-
tetrahydrocannabinol, the prindpa psychoactive ingredient in marijuana and other
cannabinoids may inhibit the growth of some tumors by modulating key signding
pahways leading to growth arrest and cell death, as well asinhibiting tumor
angiogenesisEa ntitumoral assod ationshave been observed for several types of
malignandes induding brain, progtate, thyroid, lung, and breast.O

N Tashkin, D., et a., MarijuanaUse and the Risk of Lungand Uppe Aerodgestive
Tract Cancers. Results of a Population-Based Case-Control Study,OCancer
Epidemiology Biomarkers & Prevention, Octobe 2006

Palliative Benefits of Cannabinoidsin Patientswith Cancer:

"Cannabinoidsexert pdliative effects in patientswith cancer and inhibit tumor growth
in laboratory animals E  Cannabinoids are selective anti-tumor compounds as they can
kill tumor cells withoutaffecting their nontrangormed counierparts.”

N Guzman, Manud, "Cannainoids Potential Anticancer Agents," Nature
Reviews, Octobea 2003

THC Does Not Decrease Patient Survival:
"THC does notfacilitate tumor growth nor decreases patient survival."
N Guzman, M., et al., "A Pilot Clinical Study of Delta-9-tetrahydrocannabinol in
Patients With Recurrent Glioblastoma Multiforme," British Journal of Cancer,
July 2006

Marijuana Unlikely to be Neurotoxic to the Adolescent Brain:

"[N]o pdatern congstent with evidence of cerebral atrophy or loss of white matter
integrity was detected. It is conduded that frequent cannabis use is unlikely to be
neurotoxic to thenomal developing adolescent brain.”

N Delis, LynnE., etal., "A Preliminary DTI Study Showing No Brain
Structural ChangeAssodated With Adolescent Cannabis Use," Harm Reduction
Journal, May 9, 2006

Clinical Trial Suggests M edical Marijuana Safe for Immune-Compromised
Patients:
"Our short-duration clinical trial suggests acceptable safety in a vulnerable immune
compromised patient popuktion.”
N Abrams, Dondd, et al., "Short-Term Effects of Cannzbinoids on Patients With
HIV-1 Infection: A Randomized, Placebo-Controlled Clinical Tria," Annds of
Internal Medicing Augug 19,2003



Possible M odulation of Neuropathic Pain:

"Thereis significant evidence that cannainoids may beinvolved in the moduation of
pan, especially of neuropahic origin. Preliminary results from asmall, uncontrolled tria
of smoked marijuanain HIV periphaa neuropahy are encouraging.”

N Abrams, Dondd, et a., "TheEffects of Smoked Cannabis in Painful Peripheal
Neuropahy and Cancer Pain Refractory to Uploads," IACM 2nd Conference on
Cannainoidsin Medicine, Cologne September 2003

Possible Prevention of the Neur odegener ative Process of Alzheimer &:

"Our results indicate tha cannabinoid receptors are important in the pahology of
[Alzhe@mer's Disease] and tha cannabinoids succeed in preventing the neurodegenerative
process occurring in thedisease."

N Ramirez, Belen, et al., "Prevention of Alzhe@mer's Disease Pathology by
Cannainoids Neuroprotection Mediated by Blockade of Microglial Activation,”
The Journal of Neuroscience, February 25, 2005

Possible Prevention of Neurotransmitter Degradation:

QAChE inhibitors such as THC and its and ogues may provide an improved therapeutic
for Alzhamer® disease, augmenting acetylcholine levels by preventing neurotransmitter
degradation and redudang A! aggregaion, thereby smultaneoudy treating both the
symptoms and progression of Alzhemer® disease.O

N Eubanks L., et a., O\ Molecular Link between the Active Component of
Marijuanaand Alzhe mer@ Disease Pathology OMolecular Pharmaceutics, June
2006

Possible Promisein Inhibition of Alzheimer @ Progression:
O'HC is acongderably more effective inhibitor of AchE-induaed A! depostion than
the approved drugsfor Alzhemer@ disease treatmentE O
N Eubanks L., et a., O\ Molecular Link between the Active Component of
Marijuanaand Alzhe mer@ Disease Pathology OMolecular Pharmaceutics, June
2006

Reduced Rates of Pog-op Nausea and Vomiting:

(Pog-opeative nausea and vomiting (PONV) is a"significant problem in breast
surgical pdients. Preopeaative treatment with dronabinol [ora THC] and
prochlorperazine significantly reduced the number and severity of episodes of PONV."
Therate of nausea decreased from 59 percent to 15 percent and therate of vomiting from
29 percent to 3 percent compared to nontreated paients.O

N Layeeque R., et a., "Prevention of Nausea and Vomiting Following Breast
Surgery," American Journal of Sumgery, June 2006



Nausea and Vomiting Relief:
"Patients who smoked marijuanaexperienced 70-100%relief from nausea and
vomiting, while those who used the THC capsule experienced 76-88%relief."
N "Effects of Smoked Cannzbisand Oral 6 9-Tetrahydrocannabinol on Nausea
and Emesis After Cancer Chemotherapy: A Review of State Clinical Trials,"
Joumnal of Cannabg Therapeautics, 2002

Anti-Nausea Effectivenessin Child Cancer Patients:

"[D]elta-8-THC was effective in preventing nausea and vomiting in eight children,
aged three to fifteen, who suffered from hematologic cancers. Throughot up to eight
months of treatment with avariety of chemotherapeutic drugs ddta-8-THC wastotally
effective and had negligible side effects.”

N Abrahamov, A. and Mechoulam, R., "An Efficient New Cannabinoid
Antiemetic in Pediatric Oncology,” Life Saences, May 5, 1995

Inhaled Marijuana Effectively Treats Nausea and VVomiting:

"Fifty-six patients who had no improvement with standard antiemetic agents were
treasted and 78% demondrated a postive respon® to marijuanaE inhdation marijuanais
an effective therapy for the treatment of nausea and vomiting dueto cancer
chemotherapy.”

N Vindguara, Vincent, et a., "Inhdation Marijuanaas an Antiemetic for Cancer
Chemotherapy,” New York State Journal of Medicine, Octobe 1988

Medical Marijuana and Antiemetic Propertiesfor Cancer Patients:
"We condudetha THC is an effective antiemetic in many paients who receive
chemotherapy for cancer and for whomother antiemetics are ineffective.”
N Sdlan, S. E., et a., "Antiemeticsin Patients Receiving Chemotherapy for
Cancer," New England Joumal of Medicing 1980

Significantly Reduces Chemotherapy-Related Vomiting:
"Oral tetrahydrocannabinol has antiemetic propeaties and is significantly better than a
placebo in redudang vomiting caused by chemotherapeutic agents.”
N Sdlan, SE., et d., "Antiemetic Effect of Delta-9-Tetrahydrocannabinol in
Patients Recelving Cancer Chemotherapy,” New England Joumnal of Medicine,
1975

Stimulates Appetite:
"Conduson: THC is an effective appdite stimulant in patients with advanced cancer.
It iswell tolerated at low doses.”
N Nelson,K., etal., "A Phasell Study of Delta-9-Tetrahydrocannabinol for
Appdite Stimulationin Cancer-Assodated Anorexia," Journal of Palliative Care,
Spring 1994



Cannabinoids asa Safe and Effective Glioma Treatment:
"Remarkably, cannabinoidskill glioma cells selectively and can protect non
tranformed glial cellsfromdesth E Cannabinoids have afavorable drug safety profile."
N Vasco, Guillermo, et d., "Hypothesis: Cannabinoid Therapy for The
Treatment of Gliomas," NeuroPharmacology, Januay 2004

Potential Broad Spectrum Relief from Complex Symptoms:

"For pdients such asthos with AIDS or who are undegoing chemotherapy and who
suffer simultaneoudy from severe pan, nausea, and appeite loss, cannainoid drugs
might offer broadspectrum relief notfoundin any other single medication.E In
conduson, theavailable evidence from animal and human studies indicates tha
cannabinoids can have a subdantial andgesic effect.”

N Nationd Academy of Sciences Inditute of Medicine Division of
Neuroscience and Behavioral Health, Marijuanaand Medicine Assessing the
Science Base,(1999

Therapeutic Potential for Neurological Disorders:

"Cannainoidsare now known to have the capacity for neuromodulation, viadirect,
receptor based mechanisms at numerouslevels within the nervoussystem. These have
therapeutic propeties tha may be applicable to thetreatment of neurological disorders E
This class of compoundsnot only holdstremendoustherapeutic potential for neurological
disease, butit isaso confirmed as having remarkably low toxicity."

N Carter, Gregory, et al., "Overview: Cannabis: Old Medicine With New
Promise for Neurological Disorders," Current Opinionin Investigational Drugs
March 2002

Potential Benefits Related to Epilepsy:

"Theanticonvulsant naure of cannabidiol suggests tha it has atherapeutic potential in
at least three of thefour major types of epilepsy: grand mal, cortical focal, and complex
patia seizures."

N Karler, R. and Turkanis, S.A., "The Cannabinoidsas Potential Antiepileptics,”
TheJoumal of Clinical Pharmacology, Augug 1981

THC and Reduction of Spagicity in Small Sample:
"For thegroup, 10mg THC significantly reduced spasticity by clinical measurement.”

"THC was administered to eight other paients with spasticity and other CNSlesions
Responses varied, but benefit was seen in three of three paients with 'tonic spasms.™
N Petro, D., et a., "Treatment of Human Spasticity With Delta-9-
Tetrahydrocannabinol,” TheJournal of Clinical Pharmacology, 1981

M S Pain Reduction:
CCannabinoids appear to have bendfit in redudng pain in MS and other neuropahic pan
syndromes.O
N Chong,MS, et a., CCannabis use in paients with multiple scleross,OMultiple
Sderods, 2006



Pain and Spaan Relief:
Orhemost commonly cited symptoms for cannabis use were pain and spasmsE and
themgjority of personsusing it for these symptoms reported benéfit. o
N Chong,M. S, et a., Gannzbis use in patients with multiple scleross,OMultiple
Sderods, 2006

Extended Symptom Relief Without Increased Dosage
(E [Platients with MS who derive symptom relief from CBM [cannabis-based
medicing in thefirst 10 weeks, generally maintain tha symptomrelief over an extended
period of treatment without any increase in dos.O
N WadeD. T., et a., Q.ongterm use of a cannabis-based medicinein the treatment
of spasticity and other symptoms in multiple sclerosis,OMultiple Sdeross, 2006

Benefits Not Due to I ntoxication:
Orhelow intoxication scores E - do notsuggest tha the benefits reported were smply
theresult of paients feeling better dueto intoxication.O
N WadeD. T., et a., Q.ongterm use of a cannabis-based medicinein the treatment
of spasticity and other symptoms in multiple sclerosis,OMultiple Sdeross, 2006

Marijuana® Active Ingredient may Help Stall Alzheimer @ Disease

Cecientists are beginning to undestand several biochemical mechanisms by which
marijuanamay stall thediseaseN perhagps even more successfully than the most
frequently prescribed medications=[ N]ew research reveals tha the active ingredientin
marijuana tertrahydrocannainol (THC), may outperform cholinesterase inhibitors.
According to Kim D. Jandaof the ScrippsResearch Inditute in La Jolla, Calif., THC
prevents the degradaion of acetylcholinejug as Cognex and Aricept do, andit may also
hinde toxic proteinsfrom forming plaques.O

N Klein, Andrew, CBtaving off Dementia,OSdentific American Mind, April/May

2007

Medical Benefit for HIV-Pogtive Marijuana Smokers:

Csmoked marijuanaalso has clear medical bendfit in HIV-postive marijuanasmokers
by increasing foodintake and improving mood and objective and subjective slegp
measures.O

N Hany, Margaret, et a., ronavinol and Marijuanain HIV-Postive Marijuana
Smokers,OPsychophamacology, March 2005

No Increasein Use:
"Congstent with other studies of theliberalization of cannabis laws, [this study]
indicate[s] tha medical cannabis laws do notincrease use of thedrug.”
N Gorman, D. M., Hube, J. C., o Medica Cannabis Laws Encourage Cannabis
Use?0I nternauonal Journal of Drug Policy, 2006



No Increasein Use Within High Risk Sub-Groups:

"Our resultsindicate tha theintrodudion of medical cannabis laws was not assodated
with an increase in cannabis use among either arrestees or emergency department
paients.”

N Gorman, D. M., Hube, J.C., o Medical Cannabis Laws Encourage Cannabis
Use?Olnternational Journal of Drug Policy, 2006

Medical CannabisHeld Back For Legal Reasons:

GCannabinoid research joinsstem cell research and xenotransplantation ... onthelist
of potentially life-saving technologies that have been held back for legd reasonsO

N Gonzga Rachd, CCannais: Medicine or Malady?0First Sdence, July 3, 2007

Cannabinoids Useful In Hearts and Blood Vessdls:

"Thereisincreasing experimental evidence tha cannabinoid drugsmay beuseful in
limiting damageto diseased hearts or bloodvessals' (Dr. Jeremy Pearson, ascited in
Gonzga, 2007)

N Gonzga Rachd, CCannais: Medicine or Malady?0First Sdence, July 3, 2007

Cannabinoids May Inhibit Lung Cancer Growth:
QDur study suggests that cannabinoidslike THC should be explored as novd
therapeutic molecules in controlling the growth and metastasis of certain lung cancers.”
N Preet, A., et al., OFetrahydrocannabinol inhibits epithdial growth factor-induced
lung cancer cell migrationin vitro as well as its growth and metastasisin vivo,0
Oncogene, 2007

Cannabinoids May Inhibit Lung Cancer Growth:
QVe have shown that THC [the active chemical in marijuand inhibits lung cancer
growth and metastasis.”
N Preet, A , OFetrahydrocannabinol inhibits epithdia growth factor-induced lung
cancer cell migrationin vitro as well asits growth and metastasisin vivo,0
Oncogene, 2007
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