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Millions of people around the world die from cancer every yeaspite advances in oncologic
science, many types of can@ee virtually incurable. Furthermore, even when conventional
options are effective, they often cause kvagn or permanent dama along with immense
shortterm pain and discomfort. Due to these circumstances, there is a desperate need for new,
safe, and powerful treatments.

Phytocannabinoids derived from the cannabis plant appear to be the biologically ideal
solution to cancefThey exert antcancer activity againgtothcommon and lesser known
cancers in cell and animal models, and their generalized therapeutic effects indicate they may
fight all cancers at some level. Of course, it is more than likely that some specificftypes o
cancers or some patient populations will be resistant to phytocannabinoid treatment. However, it
is clear that cannabis extracts can fight many cancers in humans, and research is critically needed
to determine the full extent of these effects. The exgstcientific and anecdotal evidence is a
useful guide fofuture research

The sections of this book are as follows:
l. The Protective Role of the Endocannabinoid System Against Cancer

Il. The Anti-Cancer Activity of Phytocannabinoids
II. Human Case Results
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l. The Protective Role of the Endocannabinoid System Against Cancer

The endoannabinoid system (ECS) is a network of cannabinoid receptorgemulcs
cannabinoid¢endocannabinoidsand enzymes that function to maintain homeostasis in
organisms. As environmental factors change, the ECS wostalidize numerous health

metricsP ar t of t h

internal and external threats. For example, endocannabinoids increase in the brain after head

e systemobs

homeostatic rol

e

trauma as an attempt to protect cells (Pacher, Batkai, and Kunos)icaigingvidence suggests
the ECS plays a proteegé role against cancer as well.

Both endocannabinoids and phytocannabinoids inhibit cancers through several
mechanisms. The most potent method is induction of apoptosis, or programmed cell death. All
cells ontain the machinery to destroy themselves wheg become too old or damaged.

However, ancer cells grow abnormally and cease to initiate apoptosis. Cannabexiae the

ability of cancer cells to undergwogrammed cell deatlthus killing them. Thwugh the complex

modulation of biological processes, cannabinoids also slow cancer cell reproduction, prevent
tumors from forming their own blood vessels, and inhibit the spread of cancer within local tissue

and to other tissues. Thefsmctionsare respdovely known as antproliferative, anti

angiogenic, artinvasive, and ardinetastatic propertie€ther unique modes of action that do

not fall under theseategories are explained later.
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Endocannabinoids have been shawikill numerous types of cancer cells. Anandamide, the first
endocannabinoid discovered, is predominantly responsibte foe
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Several studies have implicated anandaraittirelated compoundss anticancer agents$n
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addition b discussing results, the following analyses will include information on relevant
conceps and compounds. As such, the earliest portions of the following section contain a
significant amount of basic biology information, which is necessary for complegestizuading.
The need to explain concepts and compounds progressively diminishes throughout the book.

Studies

A June 2003 study iRrostatereported that anandamidelucedapoptosis in the prostate cancer
cell lines LNCaP, DU145, and P@Blimeault et &). Cancer cell lineare standardized

collections of cells with the same genetic makeup. In this case, the cell lines above et diffe
types of prostate cancer with different levels of metastatic potential. LNCaP has low potential,
DU145 has moderataotential, and PC3 has high potentRulukuriet al.). Therefore, PC3
theoretically representhe mosipotentially fatalfform of prostate canceas the truelangerof

cancer stems from its ability to travel throughout the body.

Anandamide inhibitedrpliferation and inducedpoptosis in the above cell lines by
activatingCBr ecept or s on t h éineauheat &.)yThisccauselh sletreasauin f a c e
epidermal growth factor receptor (EGFR) expressiot less epidermal growth factor (EGF)
stimuated growth. EGF is a growth factor protein that increases cell proliferation through
binding with EGFR(Herbst) By reducing EGFR, anandamide ofit a significant source of fuel
for the cancer cells

In addition to affecting EGFR, GEactivationincreaedcellular ceramide production.
Ceramide is a lipid molecutbat comprises part @akll membrane structurel is alsoinvolved
in a variety of cellular functions and signaling. Whka amount of ceramide rises to a certain
point, itcan interfere wih the cell cycle.

The cel |l cycle is the process by which a <c
Cycleo). | t ¢ oinGap 19G),sSSynthésis (S @ap 2 & and Nliwss (M).The
gaps, which are essentially checkpoints to pregeotrs (among other functions), prepare the
cell for DNA replication (S stage) and cellular division (M stadée Gap 0 (@ stage is a
resting, quiescent stat&n increase in ceramide has been linked to cell cycle arrest inithe G
stage (Zhu et al.).
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In the Prostatestudy, the anandamideediated ceramidi@crease led to Garrest andrhassive
cell death byapoptosis and/or necrosisi'DU145 and PC3 cells (Mimeault et allhe cytotoxic
effects of anandamideerestrongest against tH2U145 and PC3 lines, with les$ficacy
against the.NCaP line.

Cannabinoids generally kill cancer cdilg initiatingapoptosisbutthere are instances
where necrosieccurs instead\Necrosisusuallyresults fom injury by a traumatic stimuluand
is characterized by cell membrane rupture and spillage of cell contents into the extracellular area.
This can leado inflammation and death of adjacent cells (Goodlett and Hbtwgt standard
chemotherapeutic agerk#l cancer via necrosi Apoptosis is more deliberadad keeps
adjacent cells safe. It etterfor cancer cells to die via apoptosis than necrasithe vast
majority of studies, cannabinoids are indicated to capsetotic cell deattwhich is oneof their
primary advantages.
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A 2011 study demonstrated anandamide and two other endocanndii@aompounds,
palmitoylethanolamidéPEA) and oleoylethanolamid®EA), reducedhe viability of N1E115
neuroblastoma cell@Hamtiaux et al.)Cell viability is a key measure of cell health.

There are several indicators of cell viability, including adenosine triphosphate (ATP)
concentratio{f A Ce |l | P r.ATPiisfthe cheeftunit@fredejgy in cells, and it declines
rapidly during necrosis or apoptosis. Higher levels generally mean a more viable cell. There are
other cell viability assays like membrane leakage assays and mitochondrial assayatfons
wheremeasuring metabolic activity via ATP is not possible

The tchnique used in the above study and many oikdére MTT assay. It measures the
activity of mitochondrial enzymes and their ability to convert a specific chemical dye into
insoluble crystals.

While reduction in cell viability often leads to apoptosiig above study found
anandamide, PEA, and OEA reduced the number of viable cells without inducing apoptosis
(Hamtiaux et al.)The compounds timand dosalependently decreased viability, so as more
time elapsed and higher concentrations were usedysbef viabilityprogressivelyncreased.
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Results for PEA and OEA were very similar and can be found on Page 11 of the online study.

In addition to impairing viability, anandamideduceccell proliferation without inducing
apoptosis. These effectere enhanced when the compound was combined with a fatty acid
amide hydrolase (FAAH) inhibitor. FAAH is the enzyme that breaks down anandamide, so
inhibiting it is an indirect way of increasing anandamide concentration.

Since apoptosis was natduced, i was concluded thantiproliferative effects of
anandamide and the FAAH inhibitor were due to an arrest of the cell cycle progréssaall,
the results indicated a probable reduced transition fror@ile S phase, as well as gidbal
slow-down of he cell cycle progression that appears to exteradl phases of the cell cycle"
(Hamtiaux et al.). In effect, anandamide prevents DNA replication and mitasesiafblastoma
cells.

To find out the mechanissiby which anandamide inhibited proliferatiaghe N15115
cells were examined for the presence of receptors that respond to cannabino{tst G&
CB2), TRPV4, GPR55, PPARipha(PPARU ) , a n-gamma(PPRP jeceptoravere all
found. Antagonists of these receptors were adneregtalongside anandamide to deternifine
they could prevent the antiprolifena effects. Since the addition of the antagonists had no
effect it wasshown that anandamidemechanism of action was moediatedvia any of the



traditional receptors. However, there are other cancers where anandamide does induce apoptosis
or other effects through GBnd TRP\{.

In this case, receptandependent effecigvolving cell membrane changes were
responsible for anandami deb6s effects. Using a
antiproliferative effects were lipid rafhediated. Lipid rafts are components of the cell
membrane structure that facittamembraneldidity and protein trafficking. Many types of
receptors are located within these lipid raft microdom&osne property of anandamide
apparentlyenables it to interact with lipid rafts independently of receptors to stop cancer cell
reproducton.

Lipid rafts were implicated in the anandamidduced apoptosis afat C6 glioma cells in
a 2005 study irhe Journal of Biological Chemist(fari et al.). The study also suggested that
lipid rafts control CB binding and signaling. Indeed, Ci&cepors are among many G protein
coupled receptor&GPCRs)that function within lipid rafts.

Most receptors are found on the outside of cells, and their activation causes a response
inside the cell. Receptors are protbesed and integral to thousanddimiogical functions.

GPCRs are one of four categories of cellular receptors (Purves et al.). They include the
traditional cannabinoid receptors C&hd CB. Orphan GPCRs, so called because their
endogenous ligand is unknown, also interact with cannatsnti the future, at least some
orphan receptordike GPR55will inevitably be reclassified as cannabinoid receptOtber
receptors like TRPYandPPAR®O fall into the categories of chanAdeiked receptors and
intracellular receptors, respectively.

GPCRs pass through the cell membrane seven times aatfaaiged coupled) to
guaninenucleotidebinding proteins. They are also knownh&serdrimeric guanosine
triphosphatédGTP) binding proteins or simply G pteins. GTP, like ATP, is a nucleoside
triphosphate involved in many biological processes. G proteins are classtiiete @simeric
because they consist of thdifferentsubunits' al p ha, b et aCell Signatinggg)a.mma ( A

When a ligand binds with areceptorh e r ec e pt or éandshe attachbed Gr e c h
protein is activated. This activati@mtailsan exchange of guanosine diphosphate (GDP) for
GTP in the alpha subuniwvhich allows the G protein to split into an activ€®=bound alpha
subunit and betgammacomplex(a single large wiecule composed of the beta and gamma
subunits). Until the subunitseparatgthe G protein is considered inactivdter splitting, the
subunits activate distinct effector enzymes or ion channels, which regulate concentrations of
secondary messengdréie | | S i .grhisaprotessmeguity) in a specific cellular resppnse
such as modulatingene expressiof.he signal terminates when the GTP in the alpha unit is
reduced to GDP, which allows the alpha and beta/gamma subunits to recombine and reattach to
thereceptot A Guani ne .Nucl eoti deod)

While the beta/gamma complex is important, the alpha subunit is primarily responsible
for the regulation of effectors. G proteins are categorized based on the type of alpha subunit
present. For example, a frotein simulates the enzyme adenylyl cyclase, wheregsr@eins
inhibit it. Adenylyl cyclase is a major enzyme with regulatory importance in nearly all cells, as it



catalyzes the conversion of ATP to cyclic AMP (adenosine monophosphate), which is an
importantsecond messenger that relays signals from first messdegtaecellular receptor
ligands).

(A) Channel-linked receptors

(B) Enzyme-linked receptors

Channel closed ol

H 1ons flow
[_across membrane |

(C) G-protein-coupled receptors

Activated receptor
regulates transcription

(Purves et al.)

10



Agoenist

Signal GTP

(AGPCRO)

In the previous study, TRRVeceptors were implicated the apoptosinducing effecof
anandamidéBari et al.) Interestingly, CBreceptors were found to have aiactive effect in
C6 cells, ablocking them with an antagonist increasedndamidenediated apoptosis
However, lipid raft disruption and GBintagonism had no effect in human CHP100
neurobastoma cellsasthey lacked CBreceptor expressiods with C6 cells, apoptosis in
CHP100 cell®ccurred through RP V1 receptor activatiorNot being GPCRs, TRP\feceptors
are not localized within lipid rafts and thagenot affected by raft disruption

Activation of TRPV: disrupts mitochondrial integrity and allows cytochrome c to pass
through the mitochondrial membramditochondria are the energyoducing organelles of cells,
and their proper function is integral to cell viabili§ytochrome c is amall proteinn the
mitochondriainvolved in the electron transport chawhich geneates energy in the form of
ATP. The protein also plays a role in mediating apoptosis, so its accumulation outside the
mitochondria encourages programmed cell death.

TRPV1 receptors are located throughout the entire body, including neuronal and
nonneuronal tissués the brain and peripheral organ systefigy are also located inside cells
on structures like smooth endoplasmic reticulum and the Golgi apparatus (Varwhesi
Oortgiesen)The receptors aractivated by a stunningly wide variety of stimuti¢cluding
endogenous ligands like anandamide and inflammatory mediators. High temperatus, low
acids, ad electrostatic charges caativateTRPV; channels as welActivationcan resulin the
release of neuropeptides like Substance €gmpoundvell known for conveying pain signals.
Other cells respond to these neuropeptides by releasivigffmmmatory cytokines like
interleukinl beta and tumor neais factorapha, which promote and sustamnflammation.
Ultimately, due to the distribution of TRRVeceptors and the agents they respond tg,dhe
probablyinvolved with environmental and chemiesdsociateteurogenignflammation.For
some reasom;annalnoid-mediated TRPYactivationdoes not seem to cause inflammatory
issues.
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A 2010 study from a Chinese institute demonstrated the effects of anandamide on both
humanLO02 liver cells and HepG2 hepatocellular carcinarabls (Wu et al.)CB: receptor
expressiorevels were low in both types of cells; conversely, G eptolevels were high.
Anandamide was found to induce necrosis in the HepG2 balisiotthe LO2 cells by
activating both CBand CB receptors. This is an interesting conclusion, given thah@amide
does not bindvell with CB; receptors and the GBeceptor level®n the cancer cells were low.

The necrosis was accompanied by amease in two important protein classése first,
p38 mitogeractivated protein kinas€MAPKS), are part of damily of enzymes involved in
embryogenesjsstress responsemd the cellular processes of differentiatiproliferation, and
apoptosis (Pearson et al.).

The secondalass Jun Nterminal kinasesare also a type of MARIntegral to cell
proliferationand apoptosis process@&se context (source ofistulation and cell type) afNK
activaton influences which action is taken (Dhanasekaran and Rdddgses are enzymes that
act as signal transducers by transferring phosphate groups between molémulasvement of
phosphate groups can turn enzymes on oBaith the p38 MAPK and JNK pathways are
involved in many cannabinoidtlated apoptosis processes.

A 1998 study conducted in Italy showed that anandamidedisendently inhibited
proliferaion of the breast cancer cell lines M@Fand EFM19 (De Petrocellis et a)."The
Endogenoug’ The endocannabinoid dao proapoptotic effects but reduced the number of
cells in the S phase of the cell cy@earachidonoyl glycerol (AG), the other primary
endocannabinoidinhibited EFM-19 proliferationas well Anandamide alsanpaired
proliferation ofthe breast cancer cell lines4’'D and BT474, but was ineffective against other
cell types including N18TG2 neuroblastoma, RBH3 leukemia, and H5V endothatha cells.

Interestingly, anandamide was proposed to exert itgpaoliferative effect through a
CBau-like receptor, but not explicitly the CBreceptor itself. Despite the lack of exjlic
designation, it is likely CBactivationwas at least partiallesponsible for anandamide's effec
asit was reversed by the GBntagonist SR141716A.

Many forms of breast cancer fuel their own growth through the production of hormones.
Prolactin is one such hormonejstinvolved in the production of milk and hueds of other
processes. Most breast cancer cell lines produce significant amounts of prolactin, which
subsequentlactivategorolactin receptors and enhangesliferation through acceleration of the
G4/S transition. Anandamide appears to reduce prolesteptor synthesis, thus inhibiting
prolactin actionThe endocannabino@so dowmegulated levels of thiercal protein, which
increases in response to prolactin and is involved in promoting the aforementioned cell cycle
transition.

In summary, the prass can be described as

CBa-like receptor activatior> dowrregulation of prolactin receptors decrease in prolactin
activity -> decrease ibrcal protein expressior> decreae in cancer cell proliferation

12



Anotherpublicationfrom Italian researdrsreportedhe efficacy of a metabolically stable
analogof anandamide calledethyl2'-F-anandamide (MefE-AEA) against breast cancer cell
adhesion and migration (Grimaldi et aMet-F-AEA inhibited adhesion and migratiai human
and mouse breasacer cell lines MDAVIB-231 and TSAE1 on a Type IV collagen surface
through activation of CBreceptorsThe compound waalsofound to significantly reduce the
number and size of metastatic nodes imarivo model.

The antimetastatic effect&ere ppposed to occur vieeductiorsin phosphorylation o
focal adhesionikase (FAK) and Src, two tyrosine kinases involved in migration and adhesion of
many cell types. As previously sieribed, kinases help conveignals and activate other
enzymes by transfieng phosphate groups from higimergy donors like ATP. Tyrosine kinases
aresimply a subclass of the general kinase family, distinguished by the propensity of phosphate
groups to attach to a tyrosine amino acid.

Dysregulation of FAK, Src, and other tgine kinases is involved in the proliferation of
many cancers, which has led to the development of tyrosine kinase inhibitarsraeational
treatment optionSince CB receptor activation was implicated in the reduced phosphorylation of
FAK and Src kiases, CBagonists may potentially reduce kinase activity without the side
effects of traditional kinase inhibitors.

A study inThe Journal of Biological Chemistijuminated how anandamide indwsce
apoptosis in human neuroblastoma CHP100 and lymphomadd#li8{Maccarrone et al.Rat
glioma C6 cells and human leukemia DAUDI cells were also susceptible to anandamide.
Apoptosisincreased in a dose and tidependent mannefhe endocannabinoid and
endocannabinoilke compounds -AG, oleoylethanolamid€OEA), and palmitoylethanolamide
(PEA) had no effect on the cancef$e graph below depictee dosedependent relationship
betweeranandamide and apoptosis. The levels of apopaosisdicated relativeotthe
apoptosis rates of nontreateshcer cells. Téwhite bars are CHP100 cells and the gray bars are
U937 cells.

13



A 7.0 § §
"
k| E 5.0 § I Il
OE § l
23
40 %
o
gz 1
« é 2.0 1 * % s
Ii 1
1.0 H *
0 T T T T T
0 0.10 0.25 0.50 0.75 1.00
[AEA], pM

The apoptotic effects in both cell lines were mediated by TIRB&&ptorsHowever, in
agreement with a previous study, the apoptosis response of Cé® aisndamide was higher
whenCB; receptos, but not CB receptos, wereblocked. Interestingly, the apoptosis response
of DAUDI cells to anandamide was highehen the CBreceptors, but not CBeceptors, were
blocked. In these cases, cannabinoid receptors appleavecaranti-apopbtic role whereas
TRPV; receptorseem to have pro-apoptoticfunction Somehow, despite anandamide being
able to bind with CBand TRP\{ receptors, it preferentially activates the latter receptor to
induce apoptosis, rather than the former receptoreeapr it. It is also possible that anandamide
activates both receptors, but the function of TRBYerrides that of CB

Researchers also combinagiandamide witikannabidiol (CBD), a plafthased
cannabinoid. The combinatiatightly increasedhe apopt®isrates seen in both C6 and DAUDI
cells compared with cells treated solely with anandamide

Several downstream actions after TRR¥tivation by anandamideereresponsible for
initiating the apoptosiprocess. One of these actions wagchondrial unoupling, wherein the
mitochondria switchettom manufacturing energy in the form of ATP to producing it as heat.

Intracellula calcium levels and cytochrome c levels also increased. Cytochrome c
stimulates activity of the apoptotic enzymes cas{lagedcaspased. Caspases are integral
components of the programmed cell death processy fall under the category of proteases;
enzymes which break down proteihseffect, the activation of TRP\by anandamidencreases
intracellular calciumevels which leads to mitochondrial uncoupling, the release edclyrome
¢, and subsequeahhancment ofcaspase activity, ultimately resulting in apoptosis.

Interestingly, while the above study and some others have indmatgoparent
protectiveeffect of CB recetorson cancer cellsa 2011 study from the Central Hospital of
Wuhanin Chinashowed howanandamide strongly suppressed the proliferation of €aCo
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colorectal cancer cells through a {0Bceptordependent mechanisfhiao et al.) Anandamide
also induced@poptosis in the cancer cells through an apparent redeg&wendeninteraction
with lipid rafts. Theseffects of anandamide were dedependent anishcreased expressiarf

the preapoptotic enzyme caspaleAn earlier 2008 study in Italy had showedrieasing
anandamide levels with enzyme or transport inhibitedsicedhe development of precancerous
colon lesions (Izzo et al.).

Another study conducted in 2010 revealed more about how anandamide inolkces
apoptoticcell death in apoptosiesistah colon cancer cells (Patsos et dfiyst, it was shown
that cyclooxygenas2 (COX-2) expression was a determining factor in the sensitivity of cancer
cells to anandamidmduced apoptosi€£OX-1 and COX2 are enzymes that help synthesize
prostanoids, wich are fattyacid based molecules that promote inflammation. While the specific
function of COX2 in regards to cell death was not explored in the article, its necessity was
adequately demonstrated. HCA7 colorectal cancer cells, which highly expres2,@@X
sensitive to cell death via anandamide, but blocki@X-2 expression protectancer cells from
death and growth inhibition.

To explore how anandamide affected apoptosssstant cancerdhé researchers used
HCT116 colorectal carcinoma cells whiwere deficient in Bak and Bax expression. These
proteins are integral to the apoptosis process, solaekimgthese prot@s areapoptosis
resistantSinceHCT116 cells ar@aturally low in COX2, they weretransfectedvith the
enzyme Indeed, when OX-2 was present, anandamide wasy effective at inducing non
apoptotic cell death in HCT116 cellnandamide also induceell deathm unaltered HCT116
cells, but at a lower rate than the C&xransfected cellS.he process was not mediated by the
cannabinoid receptors or reactive oxygen species (ROS) generation.
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A 2009 study from the University of Tokyo examined the effect of anandamide alone or in
combination with the chemotherapeutic agent paclitaxel on human gastric canc&7HBI%
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(Miyato et al.).At the very low dosefdl micromole (1M), anandamide stimulated proliferation
of cancercells; at the larger dose of 10}iM strongly suppressed proliferation and induced
apoptosis through an apparenti:G8ceptordependent mechanisi.synthaic CB; agonist,
arachidonyl2-chloroethylamide, produced similar bimodal effects.

At the 10uM level, but not 1uM, anandamide synergistically enhanced tregpppiotic
action of paclitaxel, possibly by activating caspase3, and-9. This supports thielea that
cannabinoids do not interfere with traditional chemotherapyetiudnce its effectiveness

The effectof canrabinoid receptor stimulation atdbckade on mantleell lymphomaMCL)
cell viability wereresearched in a 2005 Swedish study (Flggaral.) MCL cells derived from
tumor biopsies ofifteen patients were used, along with numerous other cell limeesestingly,
anandamide and the synthetic cannabinoid-B&12122 (both CB/CB; agonists) as well as the
CBy antagonist SR141716A ahhibited viability of biopsyderived MCL cells. Also of
particular interest, in this caseeversedosedependent relationship wabservedvith the
cannabinoidsSmaller doses causetarper reductions in cell viabilit¢.onverselythere was a
dosedepadent relationshipetween SR141716A and reduced viability of the cancer. cells
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As the study points out, it is curious how (dBockade has been shown to either potentiate or
inhibit the anticancer effects of anandamidée relationship was examihéurther by testing
anandamide and SR141716A combinations on thelRdCL cell line and the MCH breast
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cancer cell lineA small (1uM) dose of SR141716A inhibited anandamide's ability to reduce
viability in the REe1 line, but a larger dose (5uM) potexted it.On the contrary,n the MCF7
line, both doses inhibited anandamitieterestingly, the smaller dose had a greater inhibitory
effectthan the larger one.
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A further experiment led the authors to conclude that i€Beptos mediated the vialiiy/-
reducing effect of anandamideurthermorealthoughCB;: antagosm had an antcancer effect,
CB1 agonism washownto exert greater anttancer action. This was determined through
experiments that compar®din-55,2122 andSR141716. While the role 6 TRPV1 receptos
was not explored, it is possible thas, shown irother studies, the concurrent activation of
TRPV1 and antagonism of GRreates greater artancer effectdn any case, the ability of both
CB: activation and blockade to stop cancernamts more investigation into why this is
happening.

An October 2013 study by researchers at the University of Pisa irdéatyibechow
anandamide induced apoptosis in melan®®a5 cells (Adinolfi et al.).By activating CB
receptors, anandamidedléo a concentratiedependent decrease in cell viability with a
corresponding increase in caspa&sand caspase activation, which is associated with apoptosis.
Lipid rafts and GPR55 were also potentially implicated in the action of anandamide, as the
adivation of GPR55vith a synthetic agoniseduced cell viability and the destruction of lipid
rafts reversed anandamideluced cytotoxicity.

COX-2 and lipoxygenas@.OX), a family of enzymes involved in catalyzing reactions
involving polyunsaturatethitty acids, were also integral to the cytotoxic effect of anandamide.
While the precise mechanisms were explored, it wagpostulated that CO2 metabolizes
anandamide into cytotoxic prostaglandmdthanolamidesAdditionally, it wastheorized that
metalmlism of anandamide by Ifpoxygenase into eoxamides contributed to anandamide
mediateccytotoxicity. These theories were basedalrservations fronother studies.

A May 2014study inHead & Neckshowed that anandamide, but neA@, inhibited
proliferaion of humanhead and neck squamous cell carcingpidSCC) SNU1041, SNU
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1066, and PCL cells (Park eal.). High levels of anandamide killed the ce#siother HNSCC
cell line, PCi13, as well as two noncancerous cell lines (HO38 and fibroblast celiries,
were unaffected by anandamidéwe anticancer effects were not mediated by cannabamoid
TRPV receptors, but relied on the intracellular transport of anandamide into the cancer cells.
Once inside the cells, anandamide caused an increase in reagtyen species (ROS) and 8
isoprostanes (prostaglandike compounds formed from freadical catalyzed pexidation of
fatty acids). Increased ROS levels wiengjely responsible for the antiproliferative and-cell
killing effects of anandamide. Wheththie death of cells was apoptotic or necrotic in nature was
not explored.

A study by researchers at University Hospital in Switzerlexaminedanandamids
effects on Caski, HeLa, and C28&rvical carcinoma cells (Contassot et #landamide
administraion induced apoptosis in all three cell lines, as indicated by DNA fragmentation and
caspas€ cleavage. The effects were mediated primarily through activation of TirE®ptors.
Blocking CB. or CB; receptors enhanced the viabiligducing effect of amalamide, indicating
a protective role of cannabinoid receptors for those cells.
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(The square box is healthy cells, the others are the three cervical carcinoma cell lines)

Despite some uncertainties at the cellular level, humaleese suggesboth CB and CB
receptors possess antincer functionalityA studycompareddozens of hepatocellular
carcinomgpatients with either high or low expression levels of @&d CB receptors (Xu et
al.). Patients with high expression levels had signiflgdretter diseaséee survival than those
with low expression levels. This phenomenon may be due to the involvement ah€BB
receptors irsuppressiomf tumor development.
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Il. The Anti-Cancer Activity of Phytocannabinoids

Given the ability of endmannabinoids to kill and inhibit cancer cellsniakes sensthat

phytocannabinoids have similar properties. In fact, there is significantly more research related to

the anticancer activity of phytocannabinoids than endocannabinBafsre examining the

research, it is important to understand the similarity between both types of cannabinoids.
Endocannabinoids a@mega3- and Omeg#-derived chemicals that fution as

neurotransmitters in therain and throughout the bo@@amsden et al.)Fhey activat¢ CB, and

CB:z receptorgo exert a variety dbiological effects, ultimately wrking to maintain

homeostasis. For example, if neurons are firing off neurotransmaieessively

endocannabinoidstimulate presynaptic GBeceptors to inhibit neurotransssion.
Phytocannabinoids are terpenophenolic compounds produced unigtiedyaannabis

plant (Gala). Like endocannabinoids, they also activate @&d CB receptors in vertebrate

organismsas well as specific downstream pathways (Laprairie efTalere is an especially

powerful simibarity between anandamide and tetrahydrocannabinol (TR@PO7 study found

that anandamide produced THi&e discriminative and neurochemical effects (Solinas et al.

"The Endogenou$.'Furthermore, all the major caabinoids, including cannabidiol (CBD),

cannabichromene (CBC), cannabigerol (CBG), cannabinol (CBN), and tetrahydrocannabivarin

(THCV), influence endocannabinoid synthesizing and degrading enzymes as well as anandamide

cellular uptake (De Petrocellis et,dEffects"). More research will undoubtedly yield further

similarities between phytocannabinoid and endocannabinoid activity.

Brain Cancer

The relationship between cannabis and brain cancer is especially strong. Cannabinoids are
known to cross the blabbrain barrier, and have been shown to kill numerous types of brain
cancer cells. Their higharrierpermeability and strong apoptosmslucing effects make
cannabinoidsery promising candidates for the treatment of many brain cancers.

A 1998 study by D ManuelGuzmann Spainshowedhow THC induced apoptosis in
C6.9 glioma cellsganchezt al.). THC caused a dosgependent drop in mitochondrial
oxidative metabolismit also increased ceramide levels by stimulating the breakdown of
sphingomyelin, @eramidecontaininglipid found in cell membranefesearchers posited that
ceramide may be the mediator of THi@@uced apoptosis. In addition to C6.9 cells, the
astrocytoma cell line U373 MG and the neuroblastoma cell lig€®¢ were also susceptible to
THC. Non-transformed astrocytes and neurons were not susceptible, indicating the selective
ability of THC to specifically target cancerous cellbe preapoptotic effect, at least so far as
C69 cells, was not mediated IBB: receptos.

Another 2004 studyrdm Guzman's team showed that THélped preverthe formation
of new blood vessels (angiogenesis) to tumBl&zquezet al, "Cannabinoids Inhibit the
Vascular). Through the use of synthetic cannabinoid receptor agonists and antagonists, as well
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as anadamide, it was determined the aatigiogenic effects were conferred throughi @Bd

CB:z receptors. Cannabingidduced ceramide biosynthesvas posited to bmitegral to the

decrease in vascular endothelial growth factor (VEGF), which is arguably thénmpostant
proangiogenic molecul@ he antiangiogenic effects were seen in C6 glioma cells, U373 MG
astrocytoma cells, PDV.C57 skin carcinoma cells, and ECV304 bladder cancer epithelioma cells.

In addition, activation of CBreceptors with the synthetannabinoid JWH.33 altered
the expression of 10 genes related to the VEGF pati®eseral cannabinoids also reduced
activation of vascular endothelial growth factor recet¢¥ EGFR2) without changing total
expression levels of the receptor. JVWYBB adninistration caused a sharp reductiarthe size of
mouse gliomasthus confirming the ability of CBactivation to inhibit angiogenesis vivo.

To test whether cannabinoid receptor activation had any functional relevance in humans,
researchers locallgdministered THC directly into the tumors of two patients with glioblastoma
multiforme. Biopsies were taken before and after the treatment. In both patients, VEGF and total
VEGFR-2 levels decreased, despite the latter effect not being observed in shdfvetefore,
this study provides human evidence that a phytocannalgoaid be clinically useful as an anti
angiogenic agent.

A 2008 studyshowed that THC reducedatrix metalloproteinasg, a protein
associated with the invasion and progressiamimiors (Blazquez et al., "Cannabinoids Inhibit
Glioma").In the glioma cell lines C6.9, SW1088, T98G, U87MG, and U118MG, CEHE
reduced MMP2 expression. The reduction of MMPin U87MG cells in particular was mostly
mediated by CBreceptor activatiorand was associated with reduced invasion of the cancer
cells.Increased ceramide levels and subsequent upregulation of therskaésgd protein p8 were
integral to the antinvasive effect®f THC.

In mice given subcutaneous gliomas with C6.9 gliontls,cEBHC decreased tumor
growth and MMP2 expression. However, other MMP family members also associated with
glioma invasion were unaffected, and mice with gliomas from cannabiesistant C6.4 cells
did not respond to THC treatment (tumor growth and MRXpression were unchanged).

Finally, two human patients with glioblastomaultiforme wereadministered THC
directly into their tumors. Beforandafter biopsies revealed that MMPlevels were effectively
reduced in both patients.

Like THC, CBD exets numerous cytotoxic effects on brain cancer cAll2004 study
from an Italian university explained how CBBduced viability inhibited proliferationand
inducedapoptosis in the U87 and U373agha cell lines (Massi et al.). In a concentration and
time-dependent fashion, CBD inhibited mitochondrial oxidative metabolism and caused
apoptdic cell death. The effects may have been partially mediatétBayeceptos, buta
curious observation complicatetatters WhenCB; receptos alone werdlocked wih an
antagonist, CBD'antiproliferativeeffects were significantly but not completely reduced.
However, when CBand TRP\ receptors were blocked along with £@ceptors, iteffects
were notreduced
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Furthermore, even the antagonistic effect of isdl&&, blockade disappeared after four
days.Since inactivation of the cannabinoid receptors with pertussis toxin hafluenceon
CBD's effects eitheiit is unlikely that either CBor CB; receptors plagda major role in this
caseWhile the study didhot concludewhich receptor mediated CBD's effects, an increase in
oxidative stress was implicated as a mechanism of action.

Researchers also induced U87 tumors in mice to determime the effectiveness of
CBD. The graph below illustrates the pogtresults.
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In a 2013 study, researchers explore!CBD affects proliferation, viability, anidvasion of
U87-MG and T9& glioma cells (Solinas et al'Cannabidiol). CBD caused a decrease in
invasion from 10% to 90% in a concentratdependent marer. The amount of CBD required
to inhibit invasion was much less than what was required to reduce vidhilig.7-MG cells,
CBD dowrregulated six proteins involved malignancy, motility, invasion, and angiogenesis of
tumors(MMP-9, TIMP-1, TIMP-4, uPA SerpinE1PAI-1, andVEGF). In T98G cells, CBD
dowrregulated nine proteins (MM®, TIMP-4, SerpinE1PAI-1, VEGF, TGFb 1, €GI§CL
PDGFAA, MCP-1, and Angiogenin).

CBD alsoreduced phosphorylation (and thus, activatiortivaf signaling pathways
relatedto cancercell survival and proliferatiorextracellular signategulated kinases (ERK2)
and Akt eometimeknown as protein kinase BJhese two pathways are known as-puovival
signaling pathwaygvauzour et al.; Benbrook and Masamts) inhibitingERK1/2 and Akt in
cancer cells haseen linked to pr@apoptotic and antiproliferative effects.
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ERK is also known aMAPK, a kinase ezyme discussed earli@pecifically, MAPK1 is
also known as ERK2 and MAPKS is also known as ERKIAPK activation regulees MMP
activation, so CBD's ability to reduce the MAPK/ERK pathwaay beresponsible for its effects
on MMP enzymes. Specifically in the UBZG cells, CBD inhibited hypoxinducible factor 1
alpha(HIF1-U), a molecule responsible for inducing clrvival, motility, and angiogenesis
under hypoxic (low oxygen) condition$ was not determined which receptor mediated these
effects, although cannabinoid and vanilloid receptors were ruled out.

Theresearcheralso notedhatT98G cells have been deetheannabinoigesistant due
to their insensitivity to THCHowever their workdemonstrated the effectiveness of CBD
against this cell line

A brief study in theBritish Journal of Pharmacologshowed that CBD inhibited
migration of U87 glioma cells ia concentratiomnlependent manner (Vaccani et al.).
Cannabinoid and vanilloid receptors were not responsible for thisnetdistatic effect.

An April 2015 study in thénternational Journal of Cancerconducted by Italian
researchers from several univées, illustrated a unique way by which CBD can fight gliomas
(Nabissi et al.)The cannabinoid reduced viability, promoted differentiation, and stimulated
autophagy in glioma stetiike cells (GSCs). Evidence suggests glioblastoma tumors are
composed of bt normal tumor dés and smaller amounts oncer stem cells (AltanehSCs
are resistant to chemotherapy and radiation, and may be responsible for the aggressive recurrence
rate of glioblastomas. Hnefore, the ability to inhibit these types of cetlan especially critical
attribute of effective brain tumor drugs.

CBD was found to reduce viability in GSC lines #1, #30, and #8i3. effect was
mediated by TRPY¥receptors, but not GBCB, or TRPM receptors. CBD also increased
expression of TRPMeceptors on the GSGSBD downregulated phosphorylated Akt; a
decrease in the phosphorylated, activated form of Akt is a key signal for autopbtiggtion
of auophagy was responsible for tHecrease in viabilityas well as cell cycle arrest at the
Go/G1 phaselnterestingly,CBD wasalso modulatethe expression of genes involved in the
regulation of autophagy and apoptosis.

Furthermore, autophagy wascessary for the induction of GSC differentiation. As cells
become more differentiated, or speizatl towards a certain function, they become easier to
treat That is, poorly differentiated cancer cells are harder to treat tH&aifVerentiated cancer
cells, at least partially because they have underdeveloped signaling pathways that are targeted by
cancer drugs.

After inducing autophagy, CBD caused reductions in the stem cell markers CD133, Oct
4, SSEA1, and Nestin, as well as increases in the differentiation markers GFAP ad beta
tubulin. These markers reached levels comparable to thosenssfarentiated GSCsCBD
also increased expression of Afird, a transcription factor protein that regulates differentiation
indeed, it promoted differentiation and impaired proliferation in G&FOghermore, AmlLa was
shown to bind to TRP)Mgene proroters, which increased levels of TRP¥ceptors.
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By stimulatingdifferentiation, CBD increased the sensitivity of GSCs to carmustine, a
chemotherapeutic agent. GSCs were resistant to carmustine treakomentout when the drug
was combined with CBD, strong increase in apoptotic cells was observed. However, CBD
combined with temozolomide, another chemotherapy drug, was not effective.

Although CBD can inhibit the psychoactive effects of THC, both cannabinoids work
synergistically(greater than additiv) to fight cancer. A January 2010 study from the California
Pacific Medical Center Research Institute demonstrated this synergy in the context of
glioblastoma (Marcu et al.J.he researchers first tested THC and CBD individually against the
glioblastomecell lines SF126, U251, and U87. Both compounds had strong antiproliferative
effects in all cell lines, but CBD was substantially stronger. For example, the antiproliferative
ICsoval ue of THC in the U87 |l ine wasr@BD3egmol /L,
Therefore, it took 5.5 times more THC to inhibit U87 cell proliferation by 50% (compared to
controls) than CBD.

In the SF126 and U251 cell lines, THC and CBD acted synergistically to inhibit cell
proliferation. No such effect was observed in th& liBe. Synergy was determined using the
combination indexechniqueBelow is a graphical representation of THC and CBD effects alone
and in combination.
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While THC and CBD acted synergistically to inhibit cell growthytbel not work

synergisticaly to inhibit cell invasion However,both cannabinoids were significant anti
invasive agents and together produced a small additive éBfgiti.cannabinoids also caused cell
cycle arrest, specifically increasing the number of cells in g&:hase andecreasing those

in S phase. In this case, there was a synergistic effect on cell cycle arrest.
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Interestingly, in both U251 and SF126 cells, the combination of THC and CBD caused a
substantial reduction in phosphorylated ERIERK), but not total ERK. fis effect was not
seen when either THC or CBD were used al@itdough high doses of isolated CBD caused a
small reduction in pERK; no effect was seen with high doses of isolated, pai€htially
indicating that anticancer synergy was created througiadtivationof a new biological
pathway, rather than increased activation of the pathways THC and CBD individually modified.
Given this observation, it akes sense that THC and CBimergistically increased apoptosis
addition to the other effectBurthermore, simply increasing the dose of isolated THC treatment
was unable to achieve the level of apoptosis seen with combined THC and CBD treatment.

CB: activation and an increase in reactive oxygen species (ROSpdditmnal
mechanisms by which THGhd CBD induced apoptosiSince blocking CBreceptors did not
affect isolated CBEInduced apoptosis, it is likely that THC was primarily responsible for CB
mediated apoptosis. However, blocking ROS production inhibited the apoptosis induced by
isolatedTHC, isolated CBD, and combination treatmets.increase in ROS causes cellular
stress and can lead to cell death.

Isolated treatment of U251 cells with TH&s well as combined treatment with THC and
CBD, led to increased expression of the stassociatedjene p8. There was not much
difference between the isolated and combination treatments, and isolated CBD did not have a
statistically significant impact on p8 expression, indicating that pathway is unique to THC.

Isolated THC and CBD treatmerisa had little to no effect on caspa®e7, and-9
activation. However, the combination treatment substantially upregulated the activity of those
caspases, as well as increased expression of poly-(#o&e) polymerase (PARP). PARP refers
to a number o$pecific proteins involwe in DNA repair and cell death.

In summary, combining T@ and CBD led to the unique downregulatairpERK and
upregulation of caspasend PARP activity. This is the likely explanation for why combined
THC and CBD treatment syrgistically decreased proliferation, enhanced cell cgdlest, and
increased apoptosis of glioblastoma cells.

A report from doctors in the Division of Pediatric Neurosurgery at BC Children's
Hospital in Canada described septum pellucidum/forniceatygitoastrocytoma (PA) tumor
remissions iriwo children (Foroughet al.). Both children received surgery, yet small residuals
were left behind in both cases. In the following three years after surgery, one case was dormant
while the other showed a sligincrease in size. Over the next thygar period, there was a
clear regression of both residual tumors. As the authors state, "Neither patient received any
conventional adjuvant treatment. The tumors regressed over the same period of time that
cannabis wsa.consumed via inhalation, raising the possibility that the cannabis played a role in
the tumor regression."
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Breast Cancer

Breast cancer primarily affects women, but men also have about a .1% chance of developing the
disease (U.S. Breast Cancer). Mdarms of the disease are highly aggressive, and there is a
great need for new treatments.

A 2010 study by Dr. Manuel Guzman's team illustrated how Tei@batedHER-2
breast cancer; it also examinis@ nature of cannabinoid receptor expression inréifite
mammary tissuefCaffarel et al.)Normal, nortransformed tissue had no significant@B CB,
expressionwhile breast cancer cells had low C&pression and high GBxpression. ErbB2
positive breast cancer had especially high levels ofr€8epors. The ErbB2 tyrosine kinase
receptor is a member of the EGF receptor family, and its overexpression in breast cancer cells is
associated with very aggressive, highly invasive, highly proliferative, and poorly differentiated
cancers.

In mice, THCstrorgly reducedumor growth. It also decreased the number of tumors the
animals generated throughout treatment. Ttrated animals never developed more than three
tumors, whereas 41% of untreated animals developed four or more tumors. The s@iBhetic
agonst JWH-133 was also effective.
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THC affected cancer growth through numerous mechanisms. It induced apoiptubited
angiogenesigeduced proliferative potential, and decreased lung metasfassduction in
MMP-2 was associated with the aatigiayenic action.

Using the N202.1A cell line, the researchers determined THC exerted its effectgvia CB
receptor activatioriThe cannabinoidiminished levels of phosphorylated S6 ribosomal protein,
which is associated with activation of the Akt/mammatenget of rapamycin (mTOR) pathway.
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Therefore, THC exerted its effects at least in part through downregulation of AkKt/mTOR. The
MTOR protein is a kinase that regulates many aspects of cell growth, proliferation, and survival.
Indeed, N202.1A proliferatiowas reduced with THC and JWEB3 administration.

A 2011 study irMolecular Cancer Therapeutickescribed several mechanishyswhich
CBD reduced viabilityandcaused apoptosis in breast cancer cells (Shrivastava &adh).
estrogen receptepositive (MCF7 and ZR75-1) and estrogen receptnegative (MDAMB-231
and SKBR-3) breast cancer cells were susceptible to CBD.
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Autophagy, a catabolic process in which lysosomes break down cellular components, often
precedes or accompanies apoptd3ependingon the setting, autophagy can protect from
apoptosis, act as an alternative pathway to cell death, or act with apoptosis as a combined
mechanism for cell deatindeed, botlautophagy and apoptosis increase@ concentration
dependent manner. This effecas mediated through the induction of endoplasmic reticulum
(ER) stress, independently of @BB, and TRP\{ receptorsER stress waguantifiedby
increased phosphorylatanf EI F2U ki nases, which are acti vart
of stress stnuli.

CBD also dearased phosphorylated Althus downregulating its signalinghe
reduction in Akiprecedes autophagyd apoptosisa logical phenomenaogiven its role as a
survivalmolecule. Othecomponents of the Akt pathway, including mTOR and 4EBRd
decreased phosphorylatiorhe proteoncogenic (a gene with the potential to cause cancer)
protein cyclin Dlwasalso reduced in a concentratidapendent manner.
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CBD increased the cleavage of procaspa3eg, and-9 into their smalleractiveforms;
caspases3, -7, and-9. It also activated capsase which cleaves cytosolitound in the cytosol)
Bid. Bid is a member of the B& proteinfamily, which regulates mitochondrial homeostasis
during apoptosis (Lutter, Perkins, and Wang). Cytodgilicis deavedby caspas® into its
active form, truncated Bid (tBid), wherenitoves to the mitochondria amttreases
mitochandrial membrane permeabilifg phenomenon alstssociated with reductions in
mitochondrial membrane potentialjhis leads tahe release of cytochrome c, which can
promote cell death through further caspase activaiar, another member of the BZIlfamily,
was also increased by CBD and contributed to the enhanced mitochondrial membrane
permeabilization.

Additionally, Fasligand(FasL) expression increased; the activation ofdbk death
receptor Fas by Fdsleads to caspaseediated apoptotic cell death (Waring and Mullbacher).
Therefore, CBDwas positedo initiate mitochondrianediated apoptosis through both internal
(tBid translocation) and external (FespathwaysCBD alsoinduced cleavage and translocation
of beclin1, an autophagyegulating protein, to the mitochondria, which yet further enhanced
cytochrome c release and apoptosis.

CBD increased ROS generationtie breast cancer cell effect which was integral to
subsequent autophagy and apoptdliss step seems to be fairly upstream in the Gidced
apoptotic pathwayalthough the exact point of ROS generation was unclear.

Research from the CalifaanPacific Medical Center in Californiled by Dr. Sean
McAllister, illuminated an incrediblenethodby which CBD reduces breast cancer cell
proliferation, invasion, and metastasis (McAllister et dlhe cannabinoid can reduce expression
of the Id1 gere, which codes for the 1 protein. This protein enhances proliferation and
invasion of breast cancer cells,veall as other types of cancer.

Three days o€BD treatment ohumanbreast cancaviDA-MB-231cells led to almost
complete abolishment of 4tl expression. Interestingly, CBa@lsoincreased expression of the Id
2 gene, a pralifferentiation factor associated with a good prognosis in breast cancer patients.
Cancer cells that are more differentiated and closer in structure to normal cells ggmevally
slower and are less aggressive than poorly differentiated, highly abnormal cells. Decreasing Id
and increasing k2 expressiorcould be a potent mechanidgrahindCBD's anticancer effects.

Also of interest, and in contrast to previous studies shgpwecreased ERK activation
after CBD treatmenthis study showed CBihduceddowrregulation of Id1 was dependent on
upregulation of ERK activityit was noted that sustainedragulation of ERK leads to inhibition
of cell growth, whereas shet¢rm uprgulation leads to cell growth.

An increase in RO%/as also shown to play a key rolelihl dowrregulation.Co-
activation of the independent ERK and ROS pathways seemed to coavertgad to greater
|d-1 downegulation.

The researchers used mouse niatasbreast cancer 4T1 cells to determine the effects of
CBD on the cell cycle. In both 4T1 and MEMB-231 cellscell cycle arrest was observed;
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specifically there wasn increase of cells in thes/G1 phase and a decreasf those in the S
phase. Dowregulation of 1d1 in 4T1 cells inhibited cell invasiveness.
Using anin vivomodel, it was shown that CBD significantly reduced primary tumor
growth, the number of lung metastases, and the volume of metastases, in a largely dose
dependent mannerhe primary tumor developed resistance to the inhibitory properties of CBD
by Day 25 of treatment. Although not discussed in the ssubhresistance can likely be
overcome by using different ratios of THC and CBD, as well as incorporating other cannabinoids
andterpenoids with anticancer activity.
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Cervical Cancer

Cervical cancer is one of the most common cancers affecting women. Interestingly, the first cell
line ever isolated was from a womaith cervical cancenamed Henrietta Lacks in 1951

(Freeman). The line, known as HelLa, went on to become the most commonly used cell line in
the world.A 2010 study by German researchers used the HeLa and C33A cervical cancer lines to
examine the anticancer impact of CBD (Ramer et al., "Cannabididitgmarkably low
concentrations, CBD was able to inhibit invasion of Hekls. Under one of the experimental
conditionsin which smaller numbers of cells were used (2.5%c&ls per well vs. 5 x Paells

per well) CBD also significantly reduced cell vity.

The antiinvasive action wasatised by the CBiinduced increase aissue inhibitor of
metalloproteinasé (TIMP-1). TIMP-1 is a protein involved in the regulation of cell growth and
apoptosis (Egea et allhe increase in TIMR, and the subg@ent decrease in invasion, was
dependent on activation/phosphorylation of p38 and p42/44 MARKse effects were
mediated by CB CBz, and TRPY receptors.

Researchemssed A549 lung cancer cells along with the C33A cervical cancer ltestto
whetherthe observed effects wenet confined to HelLa cells. Indeed, in both A549 and C33A
cells, CBD exhibited an antnvasive effect that was dependent on p38 and g42i4PK
activation and TIMPL expression. Under the experimental condition using 2.5 s€l§ per
well, CBD significantly reduced viability of both types of cells.

Cellular viability (%)

Seeded cell Hela A549 C33A

number \ehicle CBD Vehicle CBD Vehicle CBD

5.0x10° 100 + 8.9 98.3+78 100+84 90.7+63 100+ 5.2 B2.8+4.1"

25x10° 100+23 | 625+26* | 100+4.1 |548+11*| 100+6.0 56.2 + 3.6**

1.0x 10° 100 + 1.1 2.0+ 0.2% 100+ 3.3 | 1.5+086" 100+ 8.4 121 + 2.6***

0.5x 10° 100 + 69 1.8 +0.1** 100+14 | 1.5+0.7"" 100 +6.2 11.4 + 0.8***

0.1x10° 100 +4.2 3.3+02* | 100+175 | 1.0+ 0.8 100+1.3 10.6 + 4.4***
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Another study by the same lead author indicated the potential of THC to fight cervical cancer
(Ramer and Hinz)THC and an anandamide analog, methanandafiviéé, diministed

invasion of HeLa cells in a concentratidapendent mannefhe compounds also exhibited
progressively greater cytotoxic effects as lower cell densities were used in viability assays, as
similarly observed in the above study.

The same pathway identiflén the above study applied in this caBdC and MA
administration led to increasedtivation of p38 and p42/44 MAPKSs, which caused an increase
in TIMP-1 levels These effects were dependent on.@Bd CB receptors; in the case of MA,
TRPV:1 receptors wre also involved. Lower MMR levels were also observed, although
curiously,these cannabinoithduced effects were not dependent on,GE3,, or TRP\W
receptors.

In addition to the HelLa cell line, THC and MA exerted amiasive effects against A549
arnd C33A cells through the same mechanisms.
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Cholangiocarcinoma

Cholangiocarcinoma, or bile duct cancer, is an aggressive cancer characterized by rapid growth
and metastasis. It is often diagnosed at an advanced stage, and new treatments are urgently
required. A 2010 study published@ancer Investigatioby Thailand researchers indicated the
potential of THC to act as a treatment for this type of cancer (Leelawat et al.).
It was first demonstrated that the human cholangiocarcinoma cell lines RM@@A1l
HuCCAL1 expressed both GBnd CB receptors. The levels of GBvere higher in the cancerous
tissue compared to normal tissue..@#/els wee relatively similar, witrapparent evidence of
some upregulatiom cancerous tissue.
At low concentrationsfdb-2 0M (roughly equivalent to a few milligramsyHC had no
significant effect orcholangiocarcinoma cell proliferatoHo wever , t he 20&M con«
substantially inhibited migration and invasiaMithinthe40-1 00 e M (1 00e M i s about
milligrams) concentration rangerHC inhibitedcell proliferaion in a dosedependent manner.
At these concentrations, it also induced apoptosis in both cell lines.
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Actin is a highly abundant structural protein found in virtuallyeukaryotic cells ("Actin").
Actin polymerization is the process by which the monomeric units of actin combine to form actin
filaments. Together with motor proteins, these filaments create actin cytoskeletons, which are
involved in many cellular functions like cell motility and meclwahisignal transduction. Actin
is also involved in the generation of pseudopodia, which are protrusive structures coming out of
the cell membrane that help with locomotion. The low doserarngeQ® M) of THC ef f e«
decreased actin polymeaizon and puedoponia formation. These phenomena explain, at least in
part, the antinvasive effect of THC.

THC also apparently inhibited cell resistance to anoikis, a form of apoptosis that occurs
when cells do not receive survival signals from the extracelluddarxnThe abrogation of this
resistance may stem fronHC's ability to reduce phosphorylation of Akt and mitogetivated
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protein kinase kinase 1/2 (MEK1/2). MEK1/2 activates MAPK molecules, so reducing
phosphorylation of MEK1/2 ultimately inhibits theAPK survival pathway.
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Colon Cancer

Colon cancer is one of the top causes of caralated deaths. While ¢@an often be eliminated
when caught early, advanced colon cameer beewirtually incurable Cannabinoidshow great
promise intreatingthis disease.

A November 2011 study iAnticancer Researatleterminedhat CBD inducd apoptosis
and inhibied proliferation 0iSW480 colon cancer cells (Sreevalsan et @hjs was
accomplished throug8BD-inducedphosphaise expression, specifically the molecud&sSP7,
DUSP1Q serum ACPP, cellular ACPP and PTPNG6. These pladapés inhibit kinase activation
by removing their phosphate groujghile the researchedid notdetermine which kinases the
phosphatasdsteractel with, previous studies have shown inductiobafSP1by cannabinoids
resulted in MAPK inactivation. Therefore, it is possible that CBD ultimately induced apoptosis
through inhibition of the MAPK pathway. While this is not certain, the researcbhectusvely
demonstrated that CBIduced apoptosis was phosphatdependent, as blocking phosphatase
enzymes reduced apoptosis.

The study also used the synthetici:@8onist WIN 55,212, which induced apoptosis
through similar phosphatasiependent mechanismA very surprising observation was made
when determining the role of cannabinoid receptors. Blocking eithepCBB; receptors
inhibited CBDinduced apoptosis, but such blockade had no effect oniikced apoptosis.
Due to tlese resulisthe researdrs concluded CBD's fefcts were cannabinoid receptor
dependent and WIN's effects weregpimrindependentThis is interesting, as CBD does not
normally directlyactivate CB or CB; receptors, and may even antagonize them (De Mello
Schier et al.Morganet al). However sone evidence suggests CBD aatsan inverse agonist at
bothcannabinoid receptors (Pertwe€BD mayindirectly activate cannabinoid receptors by
increasing endocannabinoid activity, as discussed further below.

A 2012 study from th&ndocannabinoid Research Group in Italy uS&®D andthe
carcinogenic agent azoxymethane (AOl evaluatehe chemoprotectiveability to reduce risk
of cancey potentialof the cannabinoid (Aviello et alAs expected, AOM administration in
mice causegreneoplastic lesions (known as aberrant crypt foci [ACF]), polyps, and tumor
formaion, and was associated withragulation of phosphorylated Akhducible nitric oxide
synthase (INOS, an enzyme sometimes associated with tumor develoameéGtpX-2 (an
inflammatory enzyme)Downregulation of caspas&also occurredCBD reduced ACF (67%
inhibition), polyps (57% inhibition), and tumor formation (66% inhibitiah)east partially by
countering the AOMnduced Akt ad caspas@ changes, although the ceinoidhad no effect
on COX2 or INOS. Therefore, thm vivoreduction in tumors was likely driven by reduced Akt
phosphorylation and restoration of caspasxpression. Graphical representation of the results
is found below. As shown, the lower doseCBD (1mg/kg vs. 5mg/kg) was more effective or
generally as effective as the higher dose.
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Fig. 1 Aberrant crypt foci with four or more crypts (ACF =4/mouse) the experiment starting | week before the first administration of AOM
(a), polyps (b) and tumours (¢) induced in the mouse colon by AOM: Measurements were performed 3 months after the first injection of
effect of cannabidiol (CBD, non-psychotropic cannabinoid, 1 and AOM. Insets: representative images of an ACF (a). polyp (b) and
S mg/kg). AOM (40 mg/kg in total, IP) was administered, at the single tumour (¢) captured at %20, %10 and *5 magnifications, respectively.
dosc of 10 mg/kg, at the beginning of the first, second, third and fourth Each bar represents the mean=SE mean of 9-11 mice, *P<0.05 and
week. CBD was given (IP) three times a week for the whole duration of *#P<(0.01 vs vehicle

Using human Cac@ and HCT116 cell lines, the researchers determined that CBD could not
reduce cell viability at concentrations between 0.01arid10uM. Howevey CBD exerted

strong antiproliferative effects at the same concentratiartbe Cace? cells CBD mediated its
effects througlCB1, TRPV;, and PPAR r e c e pt 0 nieceptdisReduced@xpressién

of phosphorylated Akt was observed, alavith increased levels of2G. Anandamide levels
were also higher, although this observation was not statistically significant. This phenomenon
could explainhe CB and CB-dependent nature of many of CBD's effects, as the cannabinoid
may indirectly activatéhereceptors by increasing endocannabinoids.

A later 2014 study from the same research group showed how-plaotCBD-rich
cannabis extract, known as DBotanical drug substance (CBD BDS), along with pure CBD
reduced proliferation of human DlDand HCT116 colon cancer cells (Romano et al.). Both
CBD BDS and pure CBD inhibited proliferatioiut not viability, of these cellglealthy cells
were unaffectd by either type of CBD treatmeifihe potency and efficacy of either treatment
was identicalThe researchers also determined CBD BDS had greater affinity foar€BCB
receptors than pure CBD, and the CBD BDS inhibited proliferation via activatioottof
cannabinoid receptors. On the contrary, pure Qiiibited proliferatiorvia CBy, but not CB,
receptors. It is very likely that the presence of othenahimoids and terpenoids influendbe
pharmacodynamics and pharmacokinetics of CBD.

In additian to the cell studies, the effecf CBD BDS in twoin vivo models were
examined. Using AOMpreneoplastic lesiof&CF), polyps and tumorsvere induced in mice.
CBD BDS at 5mg/kg significantly reduced ACF formation by 86%, polyps by 79%, and tumors
by 40% (although statistical significance was not fully achieved in the last medsuae).
xenograft model, the subsize also slowetumor growth. Howevelyy Day 7 of treatment there
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was no difference between the control and CBD BDS groups. The possitatityymors can
develop resistance even to compbtaxnabigormulations must be considered, and in practice,
there may be a need to modify cannabis extract treatments if resistance is observed.
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Although THC and CBD have gotten all the attention spdannabigerol (CBG) is another
cannabinoidvith potent anticancer activityn fact, CBG is the parent cannabinoid from which
all other cannabinoids are derived. It w@ak partial agonist of GBand CB receptors, a potent
TRPA. agonist, a weak TRPMand TRP\ agonist, and a potent TRRMINd 5SHT1A
antagonistin short the receptor interactions of CBG are quite complex.

A 2014 study irCarcinogenesishowed that CB®educed viability incCace2 and
HCT116 celldn a concentration and tirdependent maner (Borrelli et al.)At the
concentration used to reduce viability by 50% in the cancer cells, CBG did not affect viability of
healthy cells, although at exceptionally high levels it did exhibit a cytotoxic effect.
CBD and cannabidivarin (CBDVjyhich are also TRPNlantagonists, inhibited Cadcell
viability in a concentratioldependent manner. Cannabichromene (CBC), which does not have
activity at TRMR, also inhibited cell growtbut to a lesser degree than the other cannabinoids.
Indeed, TRPMantagonism was determined to be integral to the anticancer effect of CBG.
Blocking CB: receptors had no effect on the action of CBG,; interestingly, blocking CB
receptors enhanced CBG's inhibitory powether TRP channels besides TR#Were not
involved.

In addition to reducing viability, CBG was a potent inducer of apoptosis in-Zaeds.
It dramatically increaseexpression of CCAAT/Enhancéinding protein homologous protein
(CHOP), which activates the apoptosis process. This effect was depender®RMs TR
antagonism. CBG also significantly increased ROS production, which contributed to its
proapoptotic ability
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Using mice, researchers found that CBG inhibited tumor growth by 45.3%. The
differences in tumor volunsdbetween the control and treated miezame statistically
significant at day 3 of treatmerstatisticalsignificance was sustained until the end of the
experimentTherefore, the tumors did not develop resistance to CBG.

As inthe previous studies, AOM was used to induce ACF, polyps,usmars in mice.

At 5mg/kg, CBG completely suppressed the formation of ACF and reduced tumors by half.
However, it had no significant effect on polyp formation.
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Kaposls Sarcoma

Kaposi's sarcoma (KS) is a cancer charactérmethe growth of abnormal tissue under the skin
or in the lining of the mouse, nose, or thr@&aposi's Sarcoma’'Jt can also gpear in other
organs. KS occursequently in HIV/AIDS patientslue to their weakened immune systems
where it develops vgrquickly. When KS occurs in otherwise healthy people, it usually
progressemore slowly.KS is caused by Kaposi sarcommssociated herpesvirus (KSHV).
KSHV-infected endothelial cells are commonly used to conidwadtro experiments for KS
research.

A 2012 study inGenes & Canceexplored the effects of CBD on KS (Maor et dfiyst,
it was shown that CBD had no effect on the infectioprohary human dermal microvascular
endothelial cells (HMVECs)y KSHV. However,CBD exerted a strong antiproliferagieffect
against KSHVinfected HMVECs. CBD also reduced proliferation of normal HMVECSs, but to a
much lesser extent, indicatingpeedominantlyselective mechanism attion against infected
cells. This selectivity waRirtherobseved in CBDBinduced apoisis; while CBD caused
apoptosis in all cells, the effect was more pronounced in kBifa¢ted HMVECSs, especially at
lower concentrations. However, at higher concentrations, apoptosis rates were similar among the
healthy and infected cells.

KSHV vGPCR isaunique type of G protetnoupled receptahat promotes KS
tumorigenesis by immortalizing endothelial cells and enhancing prolifer&ti@ndose
dependent fashioi;BD inhibited production of this receptdt alsoreduced GRAJ, a pr ot ei r
associated with enhancement of vVGPCR activity. CBD had no effect®nahother
enhancementelated protein.

CBD significantly reduced levels of VEGFR which promotes KSHMnduced
infection, growth, and transformation of etigelial cells.Furthermore, CBD doséependently
decreased levels of VEGE, a ligand of VEGFRB, suggesting the compound comprehensively
inhibits sigraling of this pathway to impaproliferation and induce apoptosis in KS cells.
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Leukemia & Lymphoma

There are several manifestatiamfdeukemia, but mostart in bloogforming tissue like bone
marrow("Leukemia") The canceis associated with significant accumulation ahmature
white blood cells in the blood. Lymphoma is a similar eairtbhataffects white blood cells;
notably, it alsanvolves the lynph nodes, and thus is a cancer of the lymph system
("Lymphoma"). Hodgkin lymphomatats directly in thdymph nodes, budther forms like non
Hodgkin lymphomaan originate in white bloocells (specifically T or B cells).

A 2005study conducted at St. Bartholomew's Hospital in London indicated the potential
of THC to inhibit numerous types of leukemia cells (Powles et reducedhe viability of
acute lymphoblastic leukemia CEM;we promyelocytic leukemidL60, and erythroleukemia
HEL-92 cells. The latter cells were more resistant to THC than the former two, but still
susceptible. THC also inducagoptosis in these cell lines, as well as normal peripheral blood
mononuclear cellsuggestingion-selective actionHowever, the authors posited this was
potentiallytissuespecific, as selectivity was observed in neuronal cElis.cytotoxic effects of
THC were not mediated by GBr CB; receptors. THC also worked additively, but not
synergistically, with the chemotherapeutic agent cisplatin to reduce cell viability.

THC altered the expression of genes influencing the MAPK pathvitapately
affectinglevels ofMAPK phosphatase 3 (MKB&nd mitogeractivated protein kinase kina2e
(MEK2). MEK2 phosphorylates ERK2/MAPK1, whereas MKP3 dephosphorylates
ERK2/MAPK1,; therefore, the former has an activating role and the latter has an inactivating
role. THC significantly suppressdékde MAPK pathway by increasing MKP3 and decreasing
MEKZ2, contributing to inactivation of ERK2/MAPK1 through multiple mechanisNt.
surprisingly, THC also decreased phosphorylated ERK expredhese effectsinderlie at least
a significant praduding ability Redé&dhers statedaThiC Wwas t y
"exceptionally efficacious" at inducing cell death.

A 2006 study carried out by the University of South Carolina School of Medicine
demonstrated how CBEeduced viability anihduced apoptosis in bofl-4 murinelymphoma
andhuman Jurkat and MOL-Z leukamia cell lines McKallip et al.). The anticancer effects
described belowere dependent on GBeceptor activation, but GEand TRP\{ receptors were
not involved.

CBD impairedcell viability through a wide variety of processes. It increased cleavage of
caspaseB andprocaspase, -9, and-10 into their smaller forms; these stapgiate the apoptotic
caspase cascade. CBirluced cleavage of Bialso occurredAs discussed in the breast cancer
section, cytosolic Bid is cleaved into tBid, where it transferthie mitochondria, reduces
mitochondrial membrane potential, and facilitates the reldasgachrome c into the cytosol,
promoting apoptosis.

CBD increase@xpression ofwo specificsultypes of nicotinamide adenine dinucleotide
phosphatexidases JADPH oxidases), the Nox4 and #2ZenzymesNADPH oxidases
produce superoxide and other ROS molecules (Bedard and Krause). One of the primary purposes
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of ROS production is defense against invading bacteria, as oxidarduesliare capable of
killing organisms. NADPH oxidases are also involved in cellular signaling, regulation of gene
expression, and posttranslational protein processing. By increasing Nox4 &ift] fBD
stimulatedROS generation. The increase in ROS led to a reductipinasphorylate p38
MAPK levels, which contributedt least in part to CBiinduced apoptosis. Levels of
phosphorylated ERK and phosphorylated JNK were unaffected.

CBD also reduced the size of HlLderived tumors in mice.
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Cannabidiol treatment leads to reduced tumor burden and apoptosis in vivo.

A 2006 study conducted by researchersiggifia Commonwealth University described how
THC dosedependentlynducedapoptosis in Jurkat leukemia cells (Jia et dlhe effects were
mediated byoth CB:and CB receptors. Interestingly, Jurkat cells naturally express significant
levels of CB andlow levels of CB, whichwould seemingly preclude involvement of CB
receptors. However, THC significantly increased the expression of both types of cannabinoid
receptors, @henomenonvhich apparentlgnhanced h e ¢ a n ramtibancer@ropkriies.

Suppression of the R&f/MEK/ERK cytoprotective signaling pathwayas he chief
mechanism promoting TH@duced apoptosi$-irst, THC reduced phosphorylation of the Rlaf
protein. Thephosphorylatiorof Raf1 activates a MAPK cascade, beginning with the
phoghorylation of MAP2K1/MEK1 and MAP2K2/MEK2 and subsequently MAPK3/ERK1 and
MAPK1/ERK2 ("RAF1").Indeed, all of these phosphorylated proteins were diminished by THC
treatment, although there were no effects on their total IeAetgher protein involved ithe
pathway, p90RSK, alsshowed reduced phosphorylation. Furthermore, inhibition of ERK1/2
wasobserved in MOL¥4 leukemia cells, SupT1 lymphoma cells, and Hut78 Sezary Syndrome
(an aggressive-tell lymphoma).

The suppression of the ERK signaling calsceaaused dephosphorylation of gretein
Bad, which translocated the mitochondriand interferedvith the survival function of the
proteins Bcl2 and BclXL. In contrast with previously described molecules, dephosphorylation
activates Bad while phosptylation deactivates it. In its latter form, Bad is sequestered in the
cytosol, and when dephosphorylated undergoes transloc@penifically, pP9ORSK catalyzes the
phosphorylation of Bad, an effect which largely undep@8RSK's prosurvival role.
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Resarchersonfirmed that THAnduced inactivation of ERIKNd activation of Bad played an
integralrole in apoptosis.
In summary, the process can be described as:

CB: and CBreceptor activatior> Decreased sequential phosphorylation ofRaf
MEK1/MEK2, ERK1/ERK2, and p90RSKe Dephosphorylation of Bad and subsequent
translocation from cytosol to mitochondriainterference with BeR and BciX . survival
proteins, leading to cell death

Another study irExperimental Cell Researaonducted by Dr. Mamel Guzman further
demonstrated how THC induces apoptosis in Jurkat cells (Herrera €halgannabinoid
increasecteramide levelsia CB> receptor activationThe ceramide thereduced mitochondrial
membrane potentiatausingrelease of cytochrome Subsequentlyhere wasanincrease in
caspase3, -7, and-8 activities. Specifically, cytochrome c leih the activation otaspases,
which then activatedaspase, ultimatelyinducing apoptosisA feedback loop may exist, given
that caspas8 can als&nhance mitochondrial membrane permeabilization through its
interaction with Bid.

A 2013 study by Dr. Wai Liand other researcheaisthe University of London
illuminated the synergistic anticancer properties of numerous nonpsychotropic cannabinoids
including CBD, CBG, cannabigevarin (CBGV), and their respective acid forms, being
cannabidiolic acid (CBDA), cannabigerolic acid (CBGA), and cannabigevaric acid (CBGVA)
(Scott et al.)In CEM and HL60Qeukemiacells, all the cannabinoids were able to arcedit
cycle progression at all phases of the cell cycle (global arrest), leadieduced cell numbers.
CBD induced apoptosis at higher doses.

The cannabinoids generallyareased ERK in both cell lineBhey also substantially
increased p24A¥' a kinase inhibitor that is intimately involved in cell cycle modulation
including arrest, as well dse regulation of cell growth and death.

CBD was combined one at a time with the other cannabinoids to test for synergistic or
antagonistic relationships. Adbmbinations tested were either additive or mildly synergistic in
nature.The neutral cannabinoids were all more effective than their acidic counterparts, and of
those, CBD and CBG were the strongest.

An interesting observation was the benefit of aduery phase" for increasing
cytotoxicity. The researchers observed that prolonged caroidltieatment had an extended
cytostatic effect rather than cytotoxic. However, by stopping cannabinoid treatment after several
days of administration, the cell cyalesumes and the cells die.

In light of the above scientific studies, it is not surprising that a formal case study
reported human anticancer effects. A 2013 articlease Reports in Oncologlescribed the
experience of a Hearold female patient wo had a very aggressive form of acute
lymphoblastic leukemia (positive for the Philadelphia chromosome mutation) (Singh and Bali).
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Prior to undergoing cannabis extract therapy, the patient received 34 months of chemotherapy
and radiation. This treatmentgtocol failed to stop the cancer, and the patient was placed in
palliative home care. The family decided to use cannabis oil as a last resort after conducting
research inaiating potential effectiveness.

The first dose o€annabis oilvas given on Februgpi21, 2009. Prior to this, from
February #tothe 20, t he patientdés | eukemic blast cell
after beginning the oil, the count continued to rise, peaking at 374,000 on Febtliary 25
However, there was subsequentisharp decrease in blast count, which correlated with an
increase ircannabiglose. By Day 39the blast count had droppex300. The total treatment
lasted 78 days, at which point the leukemic blast cells were almost completely gone.
Unfortunately, the @tient passed away due to a bowel perforation, which apparently was caused
by the side effects of the prior intense chemothetagatments

Hemp Oil Treatment response over 78 day
duration
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Fig. 6. Response to hemp oil treatment over 78 days.

(Note: Hemp oil means cannabis oil, not hemp seed oil)

Given the remarkabplsimilar observationsetweenhese doctors and indduals treating
themselvesvith cannabis medicine, it is important to convey their final conclusions:

"The results shown here cannot be attributed
because a dose response curve was achiéheee factors, namely frequency of dosing, amount
given (therapeutic dosing) and the potency of the cannabis strains, were critical in determining
response and disease control. By viewing figiyré can be seen that introducing strains that

were less potent, dosing at intervals >8 h and suboptimal therapeutic dosing consistently showed
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http://www.karger.com/Article/FullText/356446#fig06

increases in the leukemic blast cell count. It could not be determined which cannabinoid profiles
constituted a oO6potent’ cannabis strain becaus
determine the profile and ratios of cannabinoids within the strains that exhibit antileukemic
properties.

These results cannot be explained by any otherlesaas the child was under palliative care

and was solely on cannabinoid treatment when the response was documented by the SickKids
Hospital. The toxicology reports ruled out chemotherapeutic agents, and only showed her to be
positive for THC (tetrahydma nnabi nol ) when she had 6a recent
350,000 to 0.3' inducing tumor lysis syndrome, as reported by the primary

hematologist/oncolgist at the SickKids Hospital.

This therapy has to be viewed as polytherapy, as many cannabirithizhstiae resinous extract

have demonstrated targeted, antiproliferative, proapoptotic and antiangiogenic properties. This
also needs to be explored further, as there is potential that cannabinoids might show selectivity
when attacking cancer cells, theyaleducing the widespread cytotoxic effects of conventional
chemotherapeutic agents. It must be noted that where our most advanced chemotherapeutic
agents had failed to control the blast counts and had devastating side effects that ultimately
resulted inle death of the patient, the cannabinoid therapy had no toxic side effects and only
psychosomatic properties, with an increase in the patient's vitality."
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Liver Cancer

Liver cancercan be especially debilitatirand usually results from scargitfcirrhosis) of the
liver. The most common form is hepatocellular carcinoma (HCC) ("Liver Cané#Z(.is the
third leading cause of canemlated deathworldwide.

THC isa potent inducer of apoptosis in the human HCC cell lines HepG2 ané/ HuH
(Varaet al., "AntiTumoral"). The effect was mediated by gBut not CB, receptorsTHC
increased the lipidated form of microtubisles s oci at ed protein 1 | ight
autophagyrelated molecule which attaches to autophagosomes after autophagy becomes
stimulated Autophagosomes are organelles that absorb cellular debris or centpo
("Lippincott-Schwartz"). They transfer these components to lysosomes via fusion, where they are
digestedBy influencing this process, THC contributed to dyi@aautophagy in both cell lines.
It was shown that autophagy induction by cannabinoidsroettiefore apoptosis and was
necessary for full cell death to occOmeof thepathway leading to autophagy was dependent
on endoplasmic reticulum (ER) stre3sie first step appeared to be an increase in ceramide
biosynthesiswhich is associated witBR stressTHC increased phosphorylation of eukaryotic
translation initiation factor 2 (elF2U), a pr
upregulated the pseudokinase tribbles homolog 3 (TRB3), which inhibits the Akt/@TOR
pathway(mTOR existdgn two complexes, C1 and €21 was overtlymplicated in this study)
|l ndeed, in addition to enhanci nQlpahw&2d and TR
inhibited. $ecifically, there was decreased phosphorylation of Akt. Other proteins involved in
the pathway, including p70S6 kinase and ribosomal proteialS@exhibiteddecreased
phosphorylation.

Furthermore, there was increased phosphorylation of adenosine monophaspikated
protein kinase (AMPK). This kinase is an important intracellntgrient status sensor and key
regulator of autophagy. Its enhanced activation contributed to cannabdamed autophagy
and apoptosis; in fact, AMPgontributed heavilyo LC3 lipidation (the attachment of LC3 to
autophagosomes that stimulates autgyha

THC appeared to activate AMPK by stimulating activity of calmodatitivated kinase
kinase (CaMKK), which is one of théief enzymes that phosphorylat&slPK. The other
major kinase involved in AMPK phosphorylation, human tumor suppressor livese&kB1
(LKB1), was not involved.

As demonstrated through pharmacological and genetic blockade exmtstimhe/as
shown that inhibition of the Akt/mTORC1 pathway by TRB3 upregulation and stimulation of
AMPK occured through independent mechanisaithowgh they both contributed to LC3
lipidation and autophagy.

To demonstrate effectivenessvivo, mice were treated daily with 15mg/kg of THC for
15 days. The cannabinoid "almost totally blocked the growth of HepGaemlied tumors."
Similar effects werseen in HuH7 tumors. Increased AMPK phosphorylation and reduced Akt

phosphorylation were also observed, indicatingaibeervectell-level effects transferred to
animals.
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A laterstudy by most of the same researchers further illuminated thefrile PPARO r ecept or
in THC-induced apoptosis of HepG2 and HitHtells (Vara et al., "Involvement®PARD i s a
receptor found inside cells that helps regulate lipid metabolism and insulin sensitization. Its
activation is associated with growth inhibitiand apoptosis of numerous tumor cells (Krishnan,
Nair, and Pillai).

THC increased PPAR mRNA and protein expressiom an AMPK-independent
manner, suggesting that AMPK and PRAR ar e i ndependent pathways a
cannabinoidsHowever, TRB3 was fand to be integral to the expressionof PRAR i n b ot h
control and cannabinoitteated cells, indicating TRB3's fundamental importance to PPAR
Although the interaction between TRB3, autophagosoaretPPARoD i s compl ex, it
concluded that cannabiits induce autophagy througflPARo a c t iThe aeteptor also
played a role in cannabineidducel apoptosis, contributing to the cleavage of procasfasat
caspase. WhileTHC is known tadirectly activatePPAR2 (O'Sullivan),researchers posited
that in this case, the activation was indirect.

Through an experiment with micePARo acti vati on was dnhown to
vivo anticancer effect of THC.
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Lung Cancer

The earliest study examining the anticancer potentieaohabis was rated to lung cancer.

Carried out in 1974 at the University of Virginia, the research showed that THC and cannabinol
(CBN), as well as the THC analog de§a HC (the primary form is deltf), inhibited tumor

growth and reduced primary tumor sinanice(Munson et al.)Specifically, THC was
associateavith dosedependent reduction eimor growth, wheeas delts8-THC and CBN

reduced primary tumor sizAll three cannabinoids increased averagrvival time.

Interestingly, CBD had no effect on tumor growttsurvival.

A 2008 study irDncogeneonducted by researchers at Harvard Medical School further
described how THC fights lung cancer (Preet, Ganju, and Groophhamgan norsmall cell
lung cancer cell lines A549 and S¥%73, which express GBind CB receptors, were employed
for the researchlHC significantly reduced EGBtimulated cell migratioand invasionn both
cell lines.THC alsoinhibited proliferation and indied apoptosjsalthough this effect took
longer to occur.

EGFR activatiorby EGFcauses a series of events associated with cell proliferation,
including MAPK stimulationTHC inhibited EGFinduced ERK1/2 (p44/8), JNK1/2, and Akt
phosphorylation. There was also a reduction in VEGF, which is associated with angiogenesis.
However, phosphglation of focal adhesion kinase (FAK) was increased. Under different
circumstances, FAK phosphorylation can contribute to or reduce the migratory potential of
cancer cells. Of interest, FAK phosphorylation was inhibited in the animal studies, rather than
enhanced as in the cell studies.

Mice treated daily with 5mg/kg for 28 days had significantly reduced surface lung
metastases, as well a80% reductions in lung weight ar@0% reductions in lesion number. A
similar protocolin a differentin vivomodel although lasting for only 21 dayshowed that THC
inhibited tumor growth by ~60%. The cannabinoid achieved this at least partially by inhibiting
proliferation and angiogenesis. Furthermore, FAK, ERK1/2, and Akt phosphorylation were
reduced; total levelsf these proteins remained constant.
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A 2013 study irMolecular Cancer Therapeutiéseom the University of Rostock in Germany
illuminated the roles of CO® and the PPAR r e c e p t-induced apopt@B Bf human
A549 and H460 lung cancer cefRamer et al."COX-2"). CBD increased CO2 and PPAR
MRNA and proteirexpressionn a CB1/CB,- and TRP\{-independent manne€OX-2 is an
enzyme involved in inflammation; specifically, it synthesizesipfammatory lipids such as
prostaglandinsBoth COX-2 activity and PPARo activationwere integal to CBD's anticancer
effects.

The COX2 upregulation led to the subsequent increasprostaglandin E2 (PGE2),
prostaglandin D2 (PGD2), and-Ceoxy-Delta-12,14prostaglandin J2 (15BGJ2).Of these,

PGD2 aad 15dPGJ2inducedapoptosis in both cell lines through PPAR act i vati on. Th
CBD may have indirectly killed theelis by increasing COX2 expression, whh enabledhe

enzyme to synthesize more prostaglandin molecules. In addition, by incre&s\ip

expression, CBD appeared to make the cancer cells more susceptible to the cytotoxic effects of

the prostaglandins.

In an animal model, CBD significantly reduced tumor volume. In tumor samples;Z20X
and PPARR mMRNA and pr ot elewtedeHoweree, sircce high€OX-2levels
areassociated with angiogenesis, researctieesked for the appearance of vascularization
markers.Such markersvere found to be reduced rather than increased, indicating a potential
antiangiogenic role of CBD asell.

The graph bebl illustrates results from the animal study. Interestingly, the RBPAR
antagonist used in the study reduced the effect of CBD when applied concubrenifirad a
virtually identical aticancer effect when used alone. This phenomenon potentially iestilcat
either PPARO acti vation or antageni sm can have ant.i
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A 2014 study from the University of Rostock in Germany described how cannabinoids work
with the body's immune system to fight lung cancer (Haustein eEmt). CBD was sbwn to
induce expression of intercellular adhesion moledulK.CAM-1) in A549 and H460 lung cancer
cells, as well as in metastatic cells derived from a lung cancer p&iéM -1 is expressed by
white blood cells and participates irc&ll mediated hostefense (Van de Stolpe and Vasrd
Saag).

By increasing ICAM1, CBD enhancethe adhesion of cancer cells to lymphokine
activated killer (LAK) cels. LAK cells fall into a special categoryf immune systenbased
natural killer (NK)cells that are activatieby the cytokine interleuki@ (Fagan and Eddleston).
They are capable of lysing (digesting and destroying) tumor cells that regular NK cells are
ineffective against; furtherorg LAK cells are selective farancercells with little to no activity
againsthealthy cells. Therefore, the ability of CBD to increase IGAMNd stimulate lysis by
LAK cells is a uniqgue method by which the cannabinoid worksotmstanticancer immune
function and kill cancemot surprisingly, blocking ICAML eliminated CBBinducel tumor cell
killing by LAK cells.

Several receptors were implicated in the effects of CBD, CB,, and TRPY receptors
were all integral to the initial increase in ICAM The LFA1L receptor, which interacts with
ICAM-1, was subsequently integral tonéerring LAK cellFmediated cancer cell death.

THC and an analog of anandamide, metimalamide, alsmcreased ICAML andcancer
cell death in a similar manner as CBD. However, CBD appeared to be stronger, inducing larger
increases in ICAML than THC or rathanandamide.
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All three cannabinoids were tested in healthy BEZ&Sbronchial epithelial cells. They
had very little to no effect on ICAM expression in these cells, and there was no increase in
cytotoxic lysis by LAK cells, indicatinghe selectivityof cannabinoids against cancer.

A previous studyrimarily focused on cervical cancer also explored CBD's effects on
A549 cells (Ramer et al., "Cannabidiol"). Bgting througlCBs1, CBp, and TRPY receptors,
CBD activated p38 and p42/44 MAPKs and caumethcrease in TIMR. This led to decreased
invasion of A549 cells.

An in vivotest using A549 cells injected into mice was carried out to further explore the
inhibitory properties of CBD. Vehiclaeated mice had an average of 6 lung metastatic nodules,

whereas CBEreated mice had an average of 1 nodule; overall, there was an 84% inhibition of
metastasis.

— AS549 i.v. A549 i.v. + CBD

No. metastatic nodules
»
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Multiple Myeloma

Multiple myeloma(MM) is a cancer of plasma cells, which comprise part of the immune system
("Multiple Myeloma'"). There is no cureand the cancer can be especially aggresaivene

2014 study in thénternational Journal of Cancaetemonstrated how CBD kilRPMI8226 and

U266 MM cells (Morelli et al.).First, CBD sharply reduced viability in both cell lines. Whee

lines were transfected with TRRYeceptors, they responded to CBizen fasterThe

researchers did this to more accurately represeiin thieo manifestation of MM.

CBD worked by itself osynergistically with the chemotherapy drug bortezotaib
reduce MM viability and proliferation, asell as arrest the cell cych the G phaseand induce
necrotic cell deathThe presence of TRRVYeceptors enhanced all the anticancer properties of
CBD. Although CBD exerted effects through TRR¥ceptors wherhey were present, its
effects in both TRP¥positive and negative cells were independent of BB, TRPV4, and
PPAROD receptors.
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Several molecular mechanisms contributed to the cytotoxic effects of CBD. Taerénareases
in mitochondrial membrane permeability and R®8th phenomenon are associated with
necrosis or apoptosidlone or in combination #h bortezomib, CBD reduced phosphorylated
ERK and phosphorylated Akt. It also reduced Cyclin D1, a protein found in cell nuclei that is
required for cell cycle progression in the fihase (Baldin et al.). Finally, CBD redudbe

DNA binding activation op52 and p65, which are classical pathways that activate the nuclear
factorNF-a B p a tNR-kapp@B proteins include a family of transcription factors involved in
the regulation of immune processes, development, cell growth, and apoptosis (Gilinere).
NF-a B p a mayweaagsociated with the pathogenesis of MM,; it is alsoiassdevith
inflammation.
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Pancreatic Cancer

Pancreatic cancer is well known to be one of the most aggressive and difficult to treat cancers. A
2006 study by Dr. Manuel Guzman's team in Spain produced sirettgo andin vivoevidence
for the effediveness of THC against pancreatic cancer (Carracedo et al.). First, the researchers
demonstrated that in both human and mouse tumor biopsiesdECB receptors were
expressed at higher levels in the cancerous tissue compared to the surroundindi$sadthy

THC induced apoptosis in the human Pancl, Capan2, BxPc3, and MiaPaCa2 cell lines
via CB activation. Following receptor activation, there was an increase in ceramide biosynthesis
leading to ceramide accumulation and subsequent upregulationsbfabsregulated protein p8.
The increase in p8 levels further led to upregulation of the endoplasmic reticulunretireess
proteins activating transcription factor 4 (ATF4) and tribbles homolog 3 (TRB3). Batlesd
proteins wereritical for mediaing THC-induced apoptosis.

Ceramide accumuten also activated caspa8ewhich isassociated with apoptosis.
While it was not clear at what poitiitis happened, it is likelhe enzyme's activation occurred
downstream of TRB3, as TRB3 has been shownt&vact with caspasg (Shimizu et al.). If
this is the case, the pathway to apoptosis would be as follows:

CB: activation-> ceramide accumulatiot p8 upregulation> ATF-4 and TRB3 upregulation
> caspasel activation-> apoptosis
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THC and asynthetic CB agonist were also shown to be effective in mice. Tumors were
generated by subcutaneous injection of MiaPaCaz2 cells.
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Prostate Cancer

Besides skin cancer, prostate cancer is the most common cancer found intimamrevalence
rate of almost 15% ("What are"). Moreover, 1 in 38 men will die of prostate cancer, as it is the
second leading cause of cancer death in men. Although many typestatepcasicer are slow
growing it is imperative fopatientsto take s¢ps to manage or preferably kill the malignancy.

A 1999 study iFEBS Letterslescibed the effects of THC on PC3 prostate camedls
(Ruiz, Miguel, and Diaz.aviada). THC was shown to dosgependently reduce cell viability and
induce apoptosis in PC&lts through a CB/CB:> receptofindependent mechanisictivating
both cannabinoid receptors with a synthetic agonist had no effect on cell viability, further
reinforcing the receptendependent nature of THi@duced cell death in PC3 celBNA
fragmentéion also occurred in a doskependent maner, consistent with apoptosis.

A previously discussed study regarding the ability of CBD to induce apoptosis in colon
cancer cells also showed the cannabinoid could kiCaPprostate cancer cells (Sreevalsan e
al.). As with the colon cancer cells, CBD induced phosphatase expression, spedfi¢amRi,
DUSP4,andDUSP10 These posphatases dephosphorylate (inactiviatedse molecules like
MAPK involved in cell survival. The study did not indicate which kirsasere inactivated by
the phosphatases, but MAPK was a likely target. Blocking phosphatase induction reduced CBD
induced apoptosis, so there is no doubt that inactivationmnoé &inases played role in cell
death.

The proapoptotic effect in LNCaP cellas mediated by both GBnd CB receptors, but

the CB receptos had an apparently greater role (blocking-@hibited PARP and caspa8e
cleavage; blocking CBonly partially inhibited caspas# cleavage without affecting PARP).
This is in contrast t&W480 colon cancesells, where CBand CB receptordad apparently
eqgual roles in inducing apoptosis (blocking either receptor inhibited PARP and easpase
cleavage). This demonstrateattlCBD's interaction with cannabinoid receptors vadretsveen
celllines.

A 2013 study in th@ritish Journal of Pharmacologyhowed how numerousdividual
cannabinoidsind specific extractghibited prostate cancer growth (De Petrocellis et al., “Non
THC Cannabinoids")Specifically, CBD, CBC, CBG, CBDV, THCV, THCVATHCA, CBDA,
CBGA, and CBGV, along with their corresponding whole plaaded botanical drug substances
(BDSs), were shown to inhibit androgen recejitegative DU145 cells and androgen receptor
positive LNCaP cells. 16 values (the concentration requre reduce viability by 50% as
compared to controls) were used to rank the potency of various cannabinoids. In general, CBD
and CBC were the strongest cannabinoids, and the extracts were stronger than the isolated
cannabinoids, although there were exa#i

It is important to note that THCA, THCVA, CBDA, and CBGA are the unheated, raw
cannabinoids found naturally in the cannabis plant. When heat is applied, the compounds are
decarboxylated (removal of a carboxyl [COOH] group) and transformed int@aheutr
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cannabinoids (THC, THCV, CBD, CBG, etc.). In practice, the decarboxylated cannabinoids are
showing far greater anticancer activity than the raw cannabinoids.

Researcheralsocompared the effects of the cannabinoids on cancer cells in serum or
withoutserum. In general, the cannabinoids had a nguehter effect when used oallsin a
serumfree mediumwhich may be due to components of the serum counteracting the
cannabinoids. In any case, the following charts efficiently illustrate the relativetbiseof
many different cannabinoid preparations.

Note: [A] column is with serum, [B] column is without serum.Lower IC so= Greater
potency.

Table 1. Effect of plant cannabinoids on the viability of human prostate carcinoma androgen receptor-negative (DU-145) cells

Pure ICgg (UM) on cell IC 55 (UM} on cell IC 55 (UM) on cell IC5q (UM} on cell

compound viability [A] viability [B] BDS viability [A] viability [B]

CBD 253+8 Hd+1 CBEDBDS 90z+4 78+2

CBC =25 (40.7%) BHx3 CBECBDS 092zx3 79+1

CBG =25 (17.3%) 104 +1 CBEGBDS 104+5 6O+2

CBDV 2104 20045 CBDV 17127 103+1
BDS

THCV =25 (38.6%) 2065+3 THCV =25 (41.0%) 83+1
BDS

THCVA =25 (25.6%) =25 (36.1%) THCVA =25 (30.9%) 124 £1
BDS

THCA =25 (21.0%) 2162 THCA 189+2 0a+2
BDS

CBDA =26 (11.2%) 1089+4 CEDA =25 (27.68%) 180+2
BDS

CBGA =25 (7.7%) 112+2 CBGA 192+2 123+3
BDS

CBGV =26 (11.3%) =20 (23.3%) CBGV =25 (21.9%) 1M02+2
BDS

CBN =26 (17.2%) =25 (21.8%) - - -

THC =25 (6.6%) M7+3 - - -
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Table 2. Effect of plant cannabinoids on the viability of human prostate carcinoma androgen receptor-positive (LNCaP) cells

Pure IC 50 (M) on cell IC 50 (HM) on cell IC 50 (uM) on cell IC 50 (UM} on cell

compound viability [A] viability [B] BDS viability [A] viahility [B]

CBD 250+3 5T+2 CBDBDS 181zx6 GE+2

CBC 200+5 109+3 CBC BDS =25 (256%) 79+1

CBG =25 (34.5%) 112+4 CBGBDS 21zx8 8.0+1

CBDV =25 (27 6%) 200+3 CBDV =25 (24 4%) 104 +1
BDS

THCV =25 (28.5%) 1765+3 THCV 1635 72+1
BDS

THCVA =25 (32.4%) 115+5 THCVA 194+8 hE+1
BDS

THCA 221+2 171+1 THCA 150+2 40+3
BDS

CBDA =25 (30.2%) 16.2+5 CBDA =25 (34 5%) 03+2
BDS

CBGA =25 (7.0%) 116+2 CBGA 145+2 BAE+2
BDS

CBGV =25 (23.9%) =25 (41.0%) CBGV =25 (40.2%) G4+2
BDS

CBN 145+6 =26 (34.2%) - - -

THC 16.9+3 5H+3 - - -

While many cannabinoids were examined, CBD was the chief cannabinoid under scrutiny. Using
receptor antagasts, it was shown that CBD's effects werediatedndependeny of CBi, CBy,
TRPV1, TRPA, and TRPM channels. CBD was paired with two conventional treatments for
prostate cancer, bicalutamide and docetaxel, to exgmoteatialsynergistic effects. CBD
enhanced the antiproliferative actions of both drugs irl128 and LNCaP cells, although the
effective concentrations varied based on the cell line and drug used. The enhancing effect
appeared to be mostly additive, but mild synergy may have been at play.

Depending on whether serum was present or not, several cannabinoids had weak or
strong preapoptotic effects, respectively. In sera@prived conditions, CBD, CBC, and GB
induced caspase 3/7 activity (indicative of apoptasiENCaP cells. However, oniCBD was
effective at increasing caspase activity in-D4b cells, as CBC and CBG had little effect. In
serum conidions, THCV, THCVA, and CBGV had a small but significant influence on caspase
3/7 activity in DU145 cells.

Furtheranalysisconfirmed theability of CBD to induce apoptosis in LNCaP dnd-145
cells, as well athehumanprostate cancerell lines PC3 and 22RV1. CB&imulatedapoptosis
by upregulating expression of pb®-regulated modulator of apoptosis (PUMA), which
regulatesntrinsic pathways of apoptosis, in all four cell lines. CHOP, another apoptosis
activator,increased as welCBD alsoinhibitedthe G-S transition of the cell cyel likely by
strongly boostingxpression of the cell cycle inhibitor proteins §2@nd p21.
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Furthermore, CBD dosdependently elevated intracellular calcium levels in an
extracellularcalciumindependent manner in the four cell lines. This increase was apparently
critical tothe subsequent induction of reactive oxygen spétieBlCaP cells, but nocrease in
ROS was observed in the other three cell lines. Both increased calcium and ROS are associated
with apoptosis. CBC and CBG also raised intracellular calcium in all cell lines.

High expression levels of-@roteincoupled oestrogen receptor 1 &® were observed
in the four cell linesBlocking this receptor attenuated CBiRXluced calcium release and
apoptosis, indicating the imptant role of GPER imediating the anticancer effects of CBD.

Severaln vivo experiments were carried out to detarenhow CBDBDS worked on its
own and in conjunction with chemotherapy. CGIBDS dosedependently inhibited xenograft
tumors derived from LNCaP cells, but not £145 cells. This inhibitory effect was
guantitatively similar to that of docetaxel, althouglthis case the BDS actually impaired the
effectiveness of thehemotherapeutiagent. Interestingly, in DA145 tumors where CBIBDS
alone was ineffective, it significantly potentiated docetaxel. Further experiments wittBOBD
and bicalutamide showed theyprked very well together to inhibit growth and prolong survival,
even when either compound alone was ineffective.
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Rhabdomyosarcoma

Rhabdomyosarcom@MS) is a soft tissue cancer that begins in batiached musclesd
mostly affects children under 10 ("Soft Tissue'$. with several other cancers, cannabinoid
receptors appear to be upregulateBRMS cells. A 2009 study from researchers associated with
the University Children's Hospital in Switzerlasldowed that CBreceptor expression was far
higher in translocatiopositive RMS(tposRMS)cells (Rh4, Rh28, and RMSZXell lineg than
healthy cells as well as translocatinagativeRMS (thegRMS)cells (RDcell line) (Oesch et
al.). There are two major subtypes of RM8mbryonal RMS and alveolar RMS. The latter form
is less frequent and more aggressive; 80% of patients with this form display chromosomal
translocationgtranslocatiorpositive)that ultimately increase expressiohoncogenic
transcription factors. Whilalveolar RMS can be translocatiorgative, it is most often
translocatiorpositive.

THC significantly reduced viability of tposRMS Rh4 celtsit not tnegRMS celler
nontransformed fibroblast MRE cells, apparently because they did not express higislef
CB: receptors. Indeed, the viabilitgducing effect of THC on Rh4 cells was shown to be
mediated by CBreceptors.

An anandamideelated compound, Mdt-AEA, alsoaffecied RMS celliability. Met-F-
AEA and THCinduced cleavage of PARP proteindiicating theobservededuction in viability
was due to activation of apoptodisnally, both compoundshibited phosphorylation of Akt
and increased p8 levels. While not discussed in the study, given that p8 can sliiRBlate
activity and TRB3an inhbit Akt, it is possible that TRB3 also played a role.
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The study also used a synthetic cannabinoid similar to THC, HU210, to assesstbeffect

of cannabinoid receptor activation on RMS growth. Using an alveolar RMS xenograft in mice,
HU210 wasshown to significantly reduce tumor growth, at least partially through increasing
apoptosis. It is reasonable to expect that similar results would be seen with THC treatment.
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Skin Cancer

Skin cancer is the most prevalent foofrcancer. Specifically, basal cell carcinoma (BCC) is the
most common type in Caucasians, Hispanics, Chinese Asians and Japanese; squamous cell
carcinoma (SCC) is the most common skin cancer in African Americans and Asian Indians
("Skin Cancer Facts"). Manoma is a lessequentlydiagnosed but more aggressive skin cancer.
In general, BCC is the least aggressive and melanoma is the most aggressive, with SCC in the
middle.

An April 2015 study from German researchers, publishédfenSciencesshowed tk
potential of THC to fight melanoma (Glodde et dhjerestindy, thein vitro experiments
showed that THC had no effect on proliferation of mouse retarcell lines HCmell2 and
B16. However, thén vivoexperiments wersomewhamore promisingln mice injected with
HCmel12 cells, THC reduced melanoma tumor vollnyB0%; from 500mmto 250mni. This
reduction was dependent on cannabinoid receptor activatawever, mice with Bl@lerived
melanomas were naffected by THC.

Since THC was not directheffective forinhibiting proliferationin vitro, it was
hypothesized that more complex mechanisms wasgonsible for the reduction in mice
melanomas. Indeed, THC reduced the infiltration of CD45+ immune cells into melanoma
tumors. HCmell2 melanomas a@ecifically characterized by infiltration of prumorigenic
myeloid immune cells, so inhibiting this inflammatory response is a powerful anticancer
mechanism. Although not explored in the main part of the study, it is likely that THC decreased
productionof proinflammatory chemokines, which led to decreased recruitment of immune cells.
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Finally, the study showed that the endocannabinoid system was not involved in the pathogenesis
of skin cancer by using three different mouse models. Knockout miceuvithonabinoid
receptors had similar tumor development outcomes astyykel mice with receptors.

A June 2015tudyin The Journal of Investigative Dermatologpgicated the potential of
THC and CBD to treat melanoma (Armstrong et &lijst, THC was stwn to activate
autophagy and induce apoptosis in BRAF wiide (CHL-1) and mutated (A375 and SYEL-
28) melanoma cell linegctivation of TRB3 and the autophagglated protein Atg7 were
integral tothe induction of autophagy; thptocess was subsequigrcritical for caspase3
cleavage and apoptosis. Beelinanother protein associated with autophagy and implicated in
theanticancer effects of cannabinoids in other cancers, as well as the-Bedkmacting protein
Ambral, were not involveh autoghagy in this case.

Using very small doses of THC and CBD together resulted in substantial loss of viability
in CHL-1, A375, and SKMEL-28 cells. THC ane was somewhat effectiiemozolomide, a
standard singlagent treatment for metastastic melanomd,lithe effect.
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Researchers also assessedrthavo anticancer action of cannabinomgh a mouse CHiL
xenograft tumor modeTHC and the THC+CBD combination redudadhor cellproliferation
and increased autophagy and apoptosis compared tolcontemozolomide conditions. The
authors concluded, "Collectively, these data suggest that THC and Sa{ivebC+CBD] are
more effective than temozolomide in terms of apoptosis induction and antitumor response,
further validating the therapeutic relecanof cannabinoid treatment for melanoma.”
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Urothelial Carcinoma

Urothelial carcinoma (UC) is a cancer that involves parteekidney, ureter, and bladder,
mostly occurring in the latt€fUrothelial™). A 2010 study ifJrology from Japanese researchers
at Nagoya City University demonstrated the ability of CBD to induce apoptosis i0T24
cancer cells (Yamada et allj24 is ahigh gradepoorly differentiated UC cell line.

CBD reduced viability and induced apoptosis in T24sdela concentraticdependent
manner via the activation of TRRYeceptorsStimulation of the receptors caused a continuous
influx of calcium through TRP¥channels, which led to apoptosis. RT4 UC cells, which do not
express TRPYreceptors, were notghificantly affected by CBD treatment.
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Assorted Cancers

A study by Italian researchers in 2006 demonstrated that most of the major cannaxedids
anticancer effects against many types of cagratérough the study was primarfiycused on

CBD and breast canc@rigresti et al.).The effects of THC, THCA, CBD, CBDA, CBG, CBC,
and THGrich and CBDrich whole plant extractghotanical drug substangesn MCFR7 and
MDA-MB-231 human breast carcinoma celld)-145 human prostate caroma cells, CaG@
human colorectal carcinoma cells, AGS human gastric adenocarcinoma cells, C6 rat glioma
cells, KiMol rat thyroid cells transformed with thed¢ras oncogene, and RBRH3 rat

basophilic leukemia cellwere examinedResults from the imprewe array of experimentge
summarized in the following chart.

The values of the cannabinoids are measured in micromoles (UM). The measurements reflect
ICs0 values For example, 14.2 +2.1 uM of THC was required to inhibit MCGF cell
proliferation by50% as compared with controls. Lowesd@aluesindicategreater potency.

MCF-T G4 DU-145 EiMol CaCe-2 MDA-MEB- EREL- AGS
231 JH3
i 142+ 230= 131+ 163+ 158+ 193=
ACTHC 11 47 223 13 0.2 43432 37 1.3
180= 210 215 100=
THC-A 98=04 33 =23 27 14 182=53 34 25
202+
CBD 82+03 8508 1.2 6030 T73£03 MWe=18 6313 T73£13
217+ 180+ 127+
CED-A iz 42 23 a0 23 23 23 23
13.0= 213+
CBG 08=34 21 1.7 8207 00x14 16221 0007 82=x07
142+ 130= 120+ 158+ 183=
CEBC 14 26 223 7330 24 MA=£26 47 30
THC- 210+ 185+ 230+ 160+ 146+ 20=x
rich 0.3 33 =23 20 0.3 232+£33 3l 20
CED- 123= 100+
nich 6010 4706 2046 62+20 12 141=+16 TO0x06 19

As demonstrated, isolated CBD and GHEh extracts always yielded the most powerful
antiproliferative effectsCBG was almost always the second most potent compound, fdlloyve
CBC. Interestingly THCA showed stronger activity than THC in most cell lines. In the case of
DU-145 cells specifically, only the highest concentration of cannabinoids tested had an
inhibitory effect on proliferation, whereas the lower doses stindiigtewth. However, the
CBD-rich extract was devoid of praroliferative effects even at the lowest doses, potentially
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indicating that the cannabinoids work synergistically to prevent any potentiahpoer effects
while maximizing anticancer effects. Rgrdless of that possibilityhe lowest doses of the
cannabinoids had no stimulatory effect on the othiéfioes, and in general appearedexert
dosedependent anticancer activity on each line.

CBD's potency was compared to the standard chemothéraagent cisplatinuro
determine relative strengths. The drug was only, 3.8, and 3.9fold more potent than CBD in
MCF-7, MDA-MB-231, and AGS cells. Therefore, itgsssible that reasonaltygher doses of
CBD (or other canabinoids) could be uddo achievehe same effects as standard
chemotherapeutic agents, but with none of the physically devastating or fatal side effects. Unlike
cisplatinum, CBD was shown to be highly séilez against cancer cells. At itSso
concentrations, it did not &¢tt the vitality of healthy cedl However, at the highest
concentration (25¢M), it began to exhibit a

The mechanisms behind CBD's effectssemeral cancers were further exploried
MCF-7 cells, CBD blocked the cell cycle at thg&phase transition. In KiMol cells, the
antiproliferative effect of CBD was aompanied by proapoptotic actioim C6 and MDAMB-

231 cells, CBD exhibited "a pure proapoptotic effect.” Given the latter two celMiees
nonhormonesensitive and the formemto werehormone-sensitive, it is possible that hormones
play a role in whether CBD exerts antiproliferative or proapoptotic effectdDA-MB-231

cells, CBD caused cleavage of procasgas#o caspas8, a hallmark of apoptosis.

CBD increased intracellar calcium levels in a manner independent of extracellular
calcium levels. The cannabinoid also induced ROS formation in a, diose, and calcium
dependent manner. This suggeSBD increased calcium levels, which subsequently caused
ROS formation.

The effects of all the cannabinoids on all the cell lines were largely unrelated,to CB
CBz, and TRPY receptoractivation.However, n MDA-MB-231 cellsCBD's effects were
partially, but not entirely, mediated by €8nd TRP\{ activation.Indeed, the ahily of CBD to
increase intracellular calcium, and apparently ROS formatias,not mediated by cannabinoid
or TRPW receptors.

Two xenograft tumor models were udedascertain the effects of CBD on thyroid
(KiMol) and breast (MBAMD-231) carcinomasChat A refersto the KiMoldeiived tumors
and Chart B refer the MBA-MD-231-derived tumors. Chart C demonstrates strongly reduced
formation of lung metastatic nodules in CBi2ated mice as well.
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Summary

The primary ways cannalwids fight cancer include inducing apoptosis (programmed cell

death), inhibiting angiogenesis (the formation of blood vessels to tumors), reducing proliferation,
and impairing metastasis. However, cannabinoids have other unique anticancer effects. One
study demonstrated THC and CBD help the immune system digest cancer cells more effectively.
Another showed CBD promoted the differentiation of glioma dikencells, thus making them

easier to treat. CBD also works at the genetic level to inhibit metastédsesast cancer. It is

likely that more research will reveal novel mechanisms of anticancer action.

There are several major pathways by which cannabinoids induce apoptosis. Reducing
activation of the MAPK and Akt survival pathways is especially commame#sing
intracellular calcium and generation of reactive oxygen species is seen mostly with CBD but also
with THC and anandamid€annabinoid effects are not always consistemtexample, CBD
activates the MAPK pathway to dowagulate the ldl gene oincrease TIMPL to decrease
metastasis and invasioAnother common pathway involves ceramide, which can reduce
mitochondrial membrane potential and cause the release of cytochrome c, which then activates
caspase3, one of the chief apoptosisitiating proteins.

Isolated cannabinoids and whgdant botanical drug substances (BDSs) tend &stex
anticancer activity in the vast majority dincer cell lines studied. In some cases, exceptionally
low doses (usually less than a milligram) of isolated canoatsrcan stimulate cancer cell
death. Such proancer effects usually disappear at higher doses or when BDSs are used. In
general, using wholplant formulations maximizes the benefits of cannabinoids while
minimizing potential negative attributes. In atmh to maximizing anticancer effects, whole
plant cannabinoids are usually better tolerated. For example, CBD can be used to reduce the
psychoactivity of THC.

Anandamide exerts effects largely via @B TRPW channels, as well as entirely
receptorindepardent mechanisms. In one case @& eptors were implicated. The cannabinoid
receptors themselves generally confer anticancer effects when activated, but in some cases,
blocking the receptors causes antiproliferative orgpoptotic effectsThe only hunan study
examining the relationship between cannabinoid receptor levels and cancer survival found that
increased levels were associated with better diseaseurvival.

There seems to be an interplay between phytocannabinoid and endocannabinoid
anticaner effects. For example, CBD seems to fight cancer in part by increasing anandamide
levels, as theorized by one study and bolstered by the fact thatafiémginticancer effects are
cannabinoid receptanediated, despite CBD not directly activating steteptors. CBD can
also increase CO:2, which subsequently increases prostaglantiaisinduce apoptosis via
PPAR activation. One study postulated that CQXnetabolizes anandamide into
prostaglandins to induce apoptosis. Therefore, CBD may increase2GOd anandamide, thus
enabling more CO>2 to convert more anandamide into the downstream compounds tiadé init
apoptosis.
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THC induces apoptosis in:

U373 MG astrocytoma cells

SF126 glioblastoma cells

C6.9 glioma cells

N18TG2 neuroblastoma cells

RMCCAL1 and HUCCAL1 cholangiocarcinoma cells
HepG2 and Huk¥ hepatocellular carcinoma cells
CEM acute lymphoblastic li&kemia cells

HL60 acute promyelocytic cells

HEL-92 erythroleukemia cells

Jurkat leukemia cells

A549 and SW1573 norsmall cell lung cancer cells
Pancl, Capan2, BxPc3, and MiaPaCaz2 pancreatic cancer cells
PC3 prostate cancer cells

Rh4 translocatiopositive rhabdomyosarcoma cells
CHL-1, A375, and SKMEL-28 melanoma cells

THC impairs metastasis, migration or invasion of:

HelLa and C33A cervical cancer cells

RMCCAL1 and HUCCAL1 cholangiocarcinoma cells

C6.9, SW1088, T98G, UB7MG, and U118MG glioma cells
A549 andSW-1573 norsmall lung cancer cells

THC inhibits proliferation of:

MCF-7, MDA-MB-231, and N202.1A breast cancer cells
RMCCAL1 and HUCCAL1 cholangiocarcinoma cells
Caca?2 colon cancer cells

AGS gastric cancer cells

C6 glioma cells

RBL-2H3 leukemia cells

A549 and SW1573 norsmall cell lung cancer cells
DU-145 prostate cancer cells

KiMol thyroid cancer cells

CBD induces apoptosis in:

MCF-7 and ZR75-1 estrogen receptgnositive breast cancer cells
MDA-MB-231 and SKBR-3 estrogen receptaregative cells
SW480colon cancer cells
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C6, U87 and U373 glioma cells

SF126 glioblastoma cells

KSHV-infected HMVECs (Kaposi's Sarcoma) cells
EL-4 lymphoma cells

Jurkat and MOL¥4 leukemia cells

A549 and H460 lung cancer cells

RPMI8226 and U266 multiple myeloma cells (necrpsis
LNCaP, DU145, PC3, and 22RV1 prostate cancer cells
KiMol thyroid cancer cells

T24 urothelial cancer cells

CBD impairs metastasis, migration or invasion of:
MDA-MB-231 and 4T1 breast cancer cells

HeLa and C33A cervical cancer cells

U87-MG and T98G glima cells

A549 lung cancer cells

CBBD inhibits proliferation of:

MCF-7, MDA-MB-231 and 4T1 breast cancer cells
Cacoe2, DLD-1, HCT116, and SW480 colon cancer cells
AGS gastric cancer cells

C6, U87, U251, U373, and SF126 glioma cells
KSHV-infected HMVECs (Kapsi's sarcoma) cells

CEM, HL60, and RBE2H3 leukemia cells

RMP18226 and U266 multiple myeloma cells

DU-145 and LNCaP prostate cancer cells

KiMol thyroid cancer cells
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1. Human Case Results

The scientific evidence overwhelmingly supportsrib&on that cannabis extracteudd Kkill

cancer in humans. Both endocannabinoids and phytocannabinoids inhibit cancer cells through
numerous mechanisms. Furthermore, preclinical results suggesting the efficacy of cannabis
extracts for the treatment of otherehses, like epilepsy and schizophrenia, have been proven in
largescale observatiohatudies or doubkblind trialsto transfer to humans. It is no surprise that

for at least a decade, and perhaps far longer, humansdporéedcancer remissions aftesing
cannabis extracts.

Brain Cancer

The Winter/Spring 2013 issue 6fShaughnessy'an American cannabis journal, described the
regression of an optic pathway gliotf@dardner) Over the course of 16 months, the tumor
reduced by 95%he sole treatmentsed to achieve this was cannabis Dile case was reported
by Dr. Jeffrey Hergenrather, whose workugtherdescribedn the Assorted Cancersection

August 2011 November 2011 January 2012 December 2012

MAGNETIC RESONANCE IMAGING SCANs display coronal (top row), sagittal (middle row) and
axial (bottom row) views that document the regression of an optic pathway glioma (white
area near center of the brain) by more than 95% over the course of 16 months. Column of
three images at left are from initial MRIs taken in August 2011. Most recent scans (column
at right) were made in December 2012, Gliomas are known to be sensitive to cannabinoids.
Jeffrey Hergenrather, MD, reported that the sole treatment used to achieve these results
was cannabis oil applied to the child’s pacifier twice daily before nap and bedtime.

Dr. William Courtney is a pioneer of cannabis juicing and raw cannabinoid theragpy. In
Huffington Post Livevideo, he described a youngild with a brain tumokvho receivedsurgey,
chemotherapy, and radiatigtMedical Pot") The treatments failed and tbleild was sent home
on hospiceThe parents began administering juice derived from the $e@iveannabis plants,
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which contain some THCA and CBDA. As of the report, the patient was stilltelovgears
laterwith no trace of the tumor.

An Israeli physician nameDr. Ephraim Lanskp u bl i shdda m usnacvwse studyo
cancer patienvho came to him with a gelfall-sized tumor in his head\(ilson). Dr. Lansky
treated him with one gna perday of CBDrich cannabis (most likely oil) ingested orally. Eight

mont hs | ater, the tumor had shr undisagpgared. 5% and
AfdCannabis is just another herb, and it bel on
Lansky told the Jewish Journal. 60Of all the o
put it ahead of garlic. 60

The documentary American Drug War 2 described the journey of child patient Cash Hyde, who
arguably launched the pediatric cannabis movenfne(ican Drug War 2 On May 3, 2010,

Cash was diagnosed with a Stage IV brain tumor. On Mag&rgery was performezhd high

dose chemotherapyas startedThe Hydes, Mike and Kalli, were told that even with bone

marrow transplants, Cash had an 80% chance of dying. The combination oflutrayppiand
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other pharmaceuticals resulted in-w@ek ICU stay, where the Hydes were warned of possible
organ failure and brain failure. As the docum
mortally severe, and it is frankly stunning how he was abkutweive for so long through so

much.

In their search to find some way to help their son, the Hydes discovered stories of cannabis oil
healing cancer. The day of this discovery, they managed to acquire oil, and Mike immediately
begarsecretlysneaking t i nt o Cashdés feeding tube. Al most
improve. Within two weeks, he was able to get off eight medicatldadegaro eat and laugh
again. His quality of lifaransformedor the better.

Cash was released from the I@Umid-December 2010. His pareritad to teaclhim
how to crawl and walk again, as his motor skills Haterioratedrom the cancer ordeal. In
January 2011, brain scans revealed Cash was cancer free. After the scans, Mike revealed to the
doctors that héad beemiving cannabis oil t€ash. The doctors were speechless, and then
attributed the healing to prayers rather than cannabis oil. As Mike said, "I believe in prayers and
miracles, but | also believe in numbers, and at the end of the day it adds up."

Nonetheless, hospital staff gathered to witness Cash leaving cancer free, believing they
had seen a miracle.
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Given the possibility that the tumor could redine Hydes continued to provide Cash with
cannabis oil aftehis remissionHoweve, in March 2011, a series of federal raids on medicinal
cannabi s suppl iseirsapply beisgcut bffe The famihan©@uat of médicine in
June.

I n October 2011, a scan-Qasnhé s neeadn ctehre hHayd er
They coud not reestablish a reliabt&annis oil supplier in Montana, so theyent to California
in November 2011 to attempt proton theyaThey also hoped to findsapplier in California,
and get Cash restarted cannabis oihs soon as possible. Upon amiyiin California, doctors
gavea poor prognosis for Cash, and said there was no hope of shrinking the tumor. In December
2011, the Hydes were put in contact with Ringo, a producer who gave thenag 90pply of
cannabis oil for free. With the combinatiohproton therapy and cannabis, @lash went into
remission for thesecond time in January 2012. Cash was the first cancer patierdeoya30
rounds of proton radiation treatment without using any nausea or pain medibatues
cannabis oil.

After running out of oil, the Hydes again were not able to find a sustainable supply. And
again, in July 2012, Cashodés cancer returned f
too much for a child so young, and Cash passed awldpvember 14,202 i n Mi ke ds ar
final moment the Hydes are thankful for. Had he died in the hospital while under the influence of
strong pharmaceutical drugs, passing surely would not have been as peaceful. To share
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Cashodés story and i n tflreatsrofaannatosroil, theoHydes founhddte h e al |
Cash Hyde Foundatiomitp://www.cashhydefoundation.com

In Spring 2011, then Xyearold Alysa Erwin was diagnosed with Grade 11l anaplastic
astrocytoma (Gariel, "What if"). Even with chemotherapy treatments, she was only given 18
months to live. Alysa began taking Temedehjch caused terrible side effects. Her family
learned about the potential of cannabis oil to eliminate the tumor from the documeémtaaid$
Cannabis Cured CancemdRun From the Cureand Alysa began taking a TH@h oil in
August 2011. After the very first dose of cannabis oil, which Alysa ingested through an infused
peanut butter, shexperience@ "miraculous transformation.” Harother Carly stated, "About
30 minutes after taking cannabis oil she was out of her room eating and smiling. We knew what
we wanted after seeing her, but we wanted to see what she wanted because it was her body. The

light was back in her eyes again. Stesy back to herself. She said

anymore; she was only doing cannabis oil."

After a year of taking high doses of cannabis oil, about three milliliters a day (roughly
three grams), the cancer changed into five identifiable tumors,fovi@ach was near Alysa's
brainstem. Doctors convinced Alysa to have six weeks of radiation, Wwhramothesaid was
regrettable because it caused brain swelling. Alysa continued using cannabis oil, and by January
2013 was cancer free.

Astrocytomas of lhtypes tend to recur, which unfortunately proved true for Alysa
(Gabriel, "Alysa") For several reasons, she was not able to continue a steady mamossc
of cannabis oil; such a practiceafien integral to keeping cancers in remission. In lale Ju
2014, the astrocytoma returned in a very aggressive fooetors said radiation would only buy
her some time, apparenilysta few weeks. Alysa combined cannabis oil with the radiation,
which allowed her to forego opiate medications as well as gaghtv@®y April 2015, doctors
said she was 75% czer free (Counts)n June 2015, a Facebook post indicated doators said
everything looked stable anldey did not see any more cancer ("WHAT?!?")

(November 2014
scan)
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In a February 11, 2013 video, Ardo Clark spoke about havannabis oil helped héreat a

brain tumor("Amy Jo Clark") For a significant period of timehe managed the tumor entirely

with conventional treatment. At the time of filming, Amy stated sherbeeivedabnormal

bloodwork for two years, which reflected the presence of the tumor. After using cannabis oil for
at least four monthss well as impraing her nutritionher blood tests were completely normal.
When Amy began ingesting a@he discontinued all conventional medications, including opiates,
which she had been on for seven yeaAssof June 2015, Amy is doing wedhd has become a
remarkablystrong activist for natural health.

A September 29, 2014 article described Lindsay Carter's battl@within tumor (Sawyer). At

that point, Lindsay had traveled to the United States three times for cannabis oil treatment. After
each visit, theumor reduced substantially,dilnding by almost half after orsevenweek
treatmenperiod However, upon returning to Australia where he could not access cannabis oill,
the tumor began growing agaiss of June 2015, Lindsay is still fighting, but has beén able

to return to the United States fimeatment for several monthdopefully he can complete

treatment at home in Australia.

74



An article publishd on October 10, 201@etailed the history of child patient Dahlia Barnhart
(Jurgensen). Dahlia wabornin Segember 2010, and by May 5, 200@s diagnosed with a
brain tumor. On June 10, she began chemotherapy and other medications, including
methotrexate, cisplatin, and morphine, which caused debilitating side effects. Surgery saved her
life, but abo caused some paralysis on her right side.

Dahlia's mother Moriah learned about Dr. Sean McAllister's research showing that the
combination of THC and CBD inhibited glioblastoma tumors. The Barnhart®d from
Florida to Colorado in December 2013, anahla began taking about a gram per day of €BD
rich cannabis oil (Cascio). "I saw almost immediate responses cognitively; she developed into a
normal 3yearold from a very critically ill child almost overnight," Barnhart said. According to
a May 22, 201post on the CannaBabies: Dahlia Strong page, Dahlia is doing well and the
tumor is stable or perhapsenjustdead mass. The family is preparing to return to Florida
("CannaBabies")
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An October 22, 2013 interview with Jeremy Kigar discussed his exyperigith Grade IV

astrocytoma, also known as glioblastoma ("Brain TumoFsfjowing his diagnosis, Jeremy

was quickly started on 16 medications, including antibiotics, antidepressants, narcotics, and

more. After learning about cannabis oil, Jeremy dlaeking a half gram per day for three

weeks. Within five days, significant changes occurred in his overall wellness. He reduced
pharmaceutical medications tremendously, including eradication of opiates and antidepressants.
Jeremy denied further chemotheyaand used cannabis oil in-8@y cycles, which controlled his

cancer. It was only after beginningTHCi ch cannabis oil that Jer emy
At thetime of filming, the tumor hadeduced from Grade IV to Grade II.

A young patient nmed Jonah Allen was diagnosed in 2013 with an inoperable glioma tumor on

the left side of his brain ("Denver Medical"). He began using cannabis oil with substantial levels

of THC and CBD. A video posted July 21, 2014 shared that Jonah was continuinget do

with his cannabisydract treatment (Allen Doctors said Jonah's tumor would only grow and he

would needto receivechemotherapyor the rest of his life. Using caabis extracts as hsole
treatment, Jonahods t umor omhabkige@minuingto fgt his nk . As
cancer with cannabis.
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A September 9, 2014 video from NBCNews.com featured a young child named Leah Merklin
She was using cannabis oil to trddfuse intrinsic pontine glioma, one of the most aggressive

and fatal brainumors ("Cannabis Oil")After diagnosis, sheas given 612 months to live;

doctors said it would likely be closer to 6. The cancer had wrapped around her brainstem, which
caused numerous complications including movement and eye problems. Her paieats] Er
Bethany, began administering cannabis oil to her, and at time of filming had workeul toer

almost a gram per dayhe familyquickly sawincrediblebenefits. Leah began walking,

jumping, and going back to school. From January 2014 to July,waesr@o growth in the

c a n c e rs.doctors support her useaannabis medicine.

A

A June 5, 2014 article reported the progress of Taylor Rehmeyetyeatbld patient
(Toledanes)Diagnosed at 6 years old, the tumor returned three tiRefiationwas only
partially effective for shrinking thetumor I n August 2013, it began gr

77



mother Karen turned to cannabis oil. Shidthup her dosage to one gram plawy for three
months. The psychoactivity of the medicine was espedraiyse for Taylor and induced
hallucinations, but the mainter@ndose she currently takes does seem to create such effects.
AnShe got an MRI (in May) that said no major a
Hospital donodtaswamtnntad i ad mibtuti tf rwsaigiaten.c ar e .

Kelly Hauf is a 52yearold woman who used cannabis oil to successfully eliminate a brain
tumor (Hauf).She was initially diagnosed on January 18, 2000. Due to slow growth, her surgeon
sdd it would be okay to postpone surgery and monitor the tumor every three miitehs
little over three yearthe tumor grew significantly, and Kelly had surgery on September 4, 2003.
At this pointthe cancer was determined to be Grade Il Oligodenidiogl
Kelly continued to have MRIs every three months, until a November 2013 report showed
regrowth of the tumor. Her doctor suggested 4 to 6 months of chemotherapy. Kelly conducted
extensive research and decided to try cannabis oil before the chemyptiapeure
oncologist supported her choicedaallowed her to move forwarelly began taking the oil in
early 2014. Her intation was to work up to a gram paaty by April While she was unable to
reach that dosage leyé&he smaller doses stoppedth@ i n t umor 6 s growt h and
smal |l er tumor that had been present since Kel
encouraged Kellya continue with the oil therapgyver the next few monthsheattained her
desired dosage level.
For thefinal two weeks before her second MRI in AugR814, Kelly was on two grams
perday. The testshowed the remaining tumor was odadscar tissue. In addition to taking
cannabis oil, Kelly used supplements, meditation, yoga, organic juicing, and dtirai na
healing techniques to achieve her incredible results. A statement from Kelly described additional
benefits she experienced from cannabis oll:
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"After establishing residency in San Francisco, | was able to get a medical marijuana card. The

card was focancer treatment but, amazingly, the cannabis oil has helped me with my

fiboromyalgia pain, joint pain, and chronic headaches. | had this pain for many years and it was

getting worse. | literally have no pain now. My blood pressure had been creepingrupeov

years and was consistentlygrey per t ensi ve, now i tds consistent
have not taken any other medication except the cannabis oil, supplements, and good clean

healhy food over the last 8 months."

A December 24, 2014icle shared the story of B&cia Crone, a scholar wheorked as an
Islam historian athe Institute for Advanced Studprntzenius).The article also announced the
screening of a documentary about her battle with cancer. The film Rileithe Life ofMe:
Between Science and the Lamtimately conveyed Patricia's experience. In November 2011,
Patricia was diagnosed with lung cancer that had metastasized to her brain. With a poor outlook,
she looked to cannabis oil as an alternative thetdpyacadene background impelleter to
research the medicine methodically and skeptically.

She read abouRIck Simpson Oil'and claims thatannabisextracts could kilcancer.
Seeing that even the National Cancer Institute posted evidence about-ttenaatiativity of
cannabinoids, Patricia decided to try it. Remarkably, she acquired cannabis and made the oil
herself.Hoping that cannabis oil would shrink her tumors, Patricia delayed whole brain radiation
(WBR) for seven months. The growth and proliferatibher tumors decreased, but she still
decided to undergo WBR for additional anticancer actibrfortunately, this had little effect on
her tumors, with devastating side effeétsllowing WBRPatricia also usedvastin, an
angiogenesis inhibitor, which parently was more effective and tolerable than the radiation.
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According toher sisterthe producer oFor the Life of MeDiana C. Frankas of
Thanksgiving 2014 Patii@'s tumors were gone. However, her brain was severely damaged by
the radiation, anéatricianeeded to take amnti-seizure medication to deal with the radiation
induced seizures. On the whole, she was severely weakiagttally, Patricia passed away on
July 11, 2015.

Having watched Patricia's experience from the beginning, Diarevbslthe decision to
use radiation was a mistake. Indeed, just as the decision to use cannabis oil can be risky due to a
lack of research, the decision to use conventional therapies also carries major risks as well.
Although cannabis was not as effectiwgeRatricia had hopeterultimate desire is that her
experience and the filmill promote research into the endocannabinoid system.

A page for the film can be found laittp://www.forthelifeofmefilm.com

A February 3, 2015 article briefly described the work of a Filipino oil maker known as Juan
Pedro (Jambora). He produces GBEh cannabis oil for patients the Philippines. In the article
he stated, "It [cannabis oil] starves the cancer, buthotat ancer s . I dondt want
But this could be an effective treatmenté | 06v
supervised by medical doctors.”

Jeff Ditchfield, an experienced cannaéidractproducer, author, activist, and lecturer,
has treated dozens of cancer patients with cannabis oil. In an interview he shared the following
information:

"Your choice of strain depends very much on the cancer you are treating. Many conditions such
as lung cancer respond well to high THC oils, beer, if you are treating Gliomas or any form
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of brain tumour then we have found that a 1:1 THC/CBD strain is the most effective” ("Project
Storm").

(Jeff Ditchfield with Dr. Manuel Guzman)

A February 11, 2016 article from BBC Newssdribed Kieran McCrory's experience with
cannabis oil for a terminal brain tumdi¢Geg. He was diagnosed with the tumor in 2014, and
after brain surgery and radiation treatment apparently failed to stop the tumor, he began using
cannabis oil as the sdleeatment in 2015. By February 2016, doctors said the tumor had stopped
growing. "l can be optimistic about spending a good length of time on this planet with my wife
and child. It is good to see a bit of light. Basically, the tumour has stopped acks.tBo it's

not spread and it's not got any bigger," said Kieran.
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On September 29, 2014, Insys Therapeutics announced th#tited States Food and Drug
Administration hadyranted orphan drug designation to their pharmaceutical CBD product for
directly treating glioma ("Insys Therapeutics"). Orphan drugs are intended to treat diseases
affecting less than 200,000 people. For the FDA to approve an ODD application, there must be
plausible scientific evidence that the drug in question could beieffeet. Ther ef or e,
approval ofi n s apg@idation is a tacit admission by part of the United States government that a
cannabinoid could fight form ofcancer in humans.

The CEO of InSys Therapeutics, Michael Babich, stadt are pleased to have
received broad orphan drug designation for CBD to treat glioma. We will most likely focus
initially on pontine glioma, or PG, which has multiple similarities with glioblastoma multiforme,
for which our pharmaceutical CBD was granted ODD last month. Wevkdhat this product
has excellent potential as treatment for PG, and look forward to advancing its development and
offering a potential efficacious treatment for patients."”

PRESS RELEASE

Insys Therapeutics Receives FDA Orphan
Drug Designation for Its Pharmaceutical
Cannabidiol as a Potential Treatment for
Glioma
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Breast Cancer

A video posted by the dispensary River Rock in Coloraal September 8, 2013 elaborated on a
woman named Karen's experience ("RRTV//Patient StoriesApril 2011, Karen was
diagnosed with Stage Ill breast cancer in her left breast. She went through eight treatments of
chemotherapy, and endured several steg. In February 2012, Karen found out the cancer had
bemme metastatic, spreading to bheeast bone, hip bone, liver, and lymph nodes, thus making
it Stage IV.

Karen learned about cannabis odatment from her scend eventually met Tony
Verzura who told them about hiddvanced Cannabinoid Therapy program. On M3yKlaren
had her first appointment with River Rock and began @BD treatments. Karen tracked her
progress with CALS cancer antigen testShenoted that once she incorporatathnabigextracts
with traditional treatments, the test coudtspped significantly.

Aroundthe middle othe A.C.T program, Karen statedr CA 15 score wag5; under 30
is the baseline for a normal person. The blood tests remained below farmalgnifican
period of time soshe begamoving away from traditional treatmeanKaren explained to her
doctor the sophistication of modern cannabis extract programbgeaxgpressed support for her
treatment. She also asked if it would be necessary to sign sog&threfusing further
conventionatreatment, but thencologist said doing so was nweded due to her progress

Karen provided an update in an October 16, 2013 video ("RRTV Patient"). She reported
the cancer was completely gone as determineslRBT scan. "l killed Stage IV cancer by using
Ri ver Rockdéds A.C.T. Now program, and the nutr

A September 26, 2014 article in an Australia newspaper elaborated on Susannah Patch's recovery
from metastatic breastaincer (Kirkwood "Cannabis Oil). She fought cancer for years before
finding relief with cannabis oil.

In July 2011 Susannakwvas diagnosed with Grade Ill invasive duct carcinoma in her left
breast. The tumor wasuigkly removedalong with two lymph nodesvhich revealed
metastasized cancer. In August 20ddctors removed 10 more lymph nodes and Susannah
began four weeks of radiotherapy. She was clean for a year until pain in her right hip led to the
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revelation of a bone metastasis, along with canceeriiumgs and spine. Two more weeks of
radiotherapy in December 2012 were prescribed, but doctors said her condition was terminal.
Susannah began taking oral chemotherapy to hatt then cpeogréss, but it was
ineffective and theliseaseontinued to sepad as of June 2013. S$tartedntravenous
chemotherapy in August 2013, which doctors said wtadtfor as many months as she lived. It
was at this time that she also began ingesting large quantities of cannabis oil.
By October 2013, tests showedmadrked improvement" in lungs and chgsace,
although she still hathetastases in her hip and spine. Susannah stopped chemotherapy in
Decembe placing her full faith ircannabis oil. The article states:

"Her most recent CT scan report, dated July 7 420days her lungs are stable with ‘residual
scarring at the site of previous lung metastases'. These have not progressed and are stable in
appearance,' the report says.

'Sclerotic lesions' in her spine, sternum and ribs are stable, 'reasonably eXiengiveetastases

in the pelvis are stable in appearance' and no 'definite bony metastases' in her femora were
detected despite a dedicated CT scan. Ms Patch said she was continuing to take a much smaller
daily dose of cannabis oil and was looking forwartiéo next checkip.”

A February 2015 article described the exgrace of Stefanie LaRue, whiattled breast cancer
for a significant portion of her life (Rene&fter several misdiagnoses, she was diagnosed with
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Stage IV metastatic breast cancer@2. Although she was given at most a year to live, she
eliminated the cancer with a combination of diet, supplements, acupuncture, fitness,
chemotherapy, and surgery.

Unfortunatelythe cancer returned two more tim@ster the third reurrence in 2013,
Stefanie decidedot to do chemotheragynd i nst ead only use cannabi s
all of the tumors in my body. My monthly lab and quarterly scan results are proof that the
cannabis oil treatment wor kerdm mainmancedlos&df ef ani e
cannabis oilas of her last scan December 2014he is still cancer free.

Stefanieappeared in a March 23, 2015 video from BBC News, which explored the topic
of cannabis as a direct treatment for cancer ("Can Cannabis Oil").

BEE NEwsS bbe.co.uk/news

A professional herbalist and cannabis oil producer named Robin Swan treats patients in

California through her business Firebird Touch Ther&bme wrote the foreword fdraking

Contro,a book by Carol S mi t emdeavbr towatbralychbat herrhisibande d Car
of invasive bladder cancer (S8dIn the book, Robin discussadvoman with breast cancer for

whom no traditional therapies worked, including chemotherapy, radiation, diet, and herbs. After

being sent home to live out her remainingdjrthe woman began using cannabis oil as a last

resort. In just a few months, she was pronounced cancer free for the first time in twelve years.

Robin is pictured below.
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A Californiabased organizatiocalled Heavens 2 Betsey posted an article on Ap@014

about a woman's experience helping her grandmother fight Stage IV breast cancer, which had
metastasized to her lungs and throat ("Spreading AwarenBs&tprs said chemotherapy could
manage the cancer anthybe shrink it, but the diseaseuld eventually kill her.

The patientds granddaughter hel ped her gr a
concentrated oils, CBIEich lozenges, tinctures, edibles, topsgcand vaporized oils. When
chemotherapy was completed after a few months, the pat@enplaced on estrogen bleck
and antinausea medicationsghile continuing the oilShe soon underwent a new searich
surprisedhe doctorg the largest tumaaround her esthagushad disappeared completely and
small nodules remaining in her lungs epped reduced in size. Doctors declared the patient in
remission.

A page on CancerPatientsRights.com featured testimony from Laura D8keélenan
(DeVille-Sherman)She turned to cannabis oil after being diagnosed with cancer for the third
time. In thiscase, it was Stage IV breast cancer with metastases to areas of bone and liver. There
were so many tumors present the doctors stopped counting.

Laura was told to get her affairs in ordiere to the severity of the canchrstead of
following this courseshe worked up to a gram per day of cannabis oil. Eventually, a PET scan
revealed no cancer. While a coupfeshadows remained on a CAT scan,ithprovemenivas
lifesaving. The onlside effect was the amount "wonderful qualiby'sleep Laura experiead,
which is generally a part of the healing process. Laura confirmed to the author that a July 2014
scan revealed she is cancer free. As of June 2@ifa is still doing well.
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A November 2012 posin the forum GrassCity.com proed information on aan'sexperience
using cannabis oil as a last resort to trestwife'sterminal metastatic breast cancer
("[Cancer]"). As of May 12, 201thewoman wagloing well, but therdave beemo further
updates.

G196 : m i .
The Widows Son Some background info: my wife first was diagnosed with Breast Cancer, which metastasized into her brain about two ;
years ago. Two months ago we finally gave up on Chemo and radiation and decided to try and enjoy whatever time we \X
have left. About 6 months according to her Oncolegist. | had resigned myself to the fact that my sweetheart was dying. POPULAR

She is the love of my life. August was our 20th wedding anniversary. These last 20 years have been the best of my life
because of her. She still takes my breath away!
Registered Upgraded
911 posts | mentioned my wife's plight in a thread and Granny Stormcrow suggested we not give up and start using RSO. RICK SIMPSON OIL.
she sent us a mountain of Information about it. To make this long story shert | made the RSO with one pound of Lemon Skunk from
my last grow and immediately started my wife on it.

Within 3 days she was able to eat a meal and keep it down. Then her excruciating headaches completely disappeared! Her color came
back tool However | am smart enough to know all of these goed things does not equal being cured. Her first MRI showed the tumor
growth had stopped.

Today, her oncologist repeated the test and her tumors have actually begun to SHRINKII | don't even know how to say thank you to
you Granny. | think you helped save my wife's lifel

A January 6, 2016 article Mew Timesnentianed several patients using cannabis oil, including
Kate Kytle Kinkade).Sixteen months prior to publication, she had been diagnosed with Stage

IV metastatic triplenegative breast cancer that had spread to her lungs. She was then later
diagnosed with HERpositive breast cancer, another aggressive form of the disease. She used a
combination of CBExich therapies, including a topical salve applied directly to the breast, a
tincture she drank in a tea in the morning, anddgtrkngth CBD oil. Kate did nopaear to use
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any THGrich preparations. She used no chemotherapy or radiation, but did utilize two antibody
therapy drugs. While the timeline is not clear, at some point there was a five week treatment
period after which a scan showed the tumors werecaligsigone.” "It's amazing what
happened. It literally stopped my cancer from spreading,” said Kate.

v at X

Fow . : CARS

Kate Kytle displays the three forms of cannabis-based medicine that she has successfully been using fo fight aggressive
breast cancer. Kylle uses cannabis exiracts high in cannabidiol (CBD), the highly medicinal and non-psychoactive
compound in marijuana, fo make a fincture, salve, and a concentrated form. - PHOTO BY DYLAN HONEA-BAUMANN
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Colon Cancer

Lindsey Martin, a resident of Cape Town, Soétfhica, was diagnosed witbanceron
September 7, 201(Martin). A few weeks later, it was determined to be Stage Il colon cancer,
with metastases to lymph nodes am@ spot on hdiver. After atumor in Lindsey's colon was
surgially removedshe was scheduled fonceweekly chemotherapy for 30 weeks
The chemotherapstarted on October 14, 2011. It took a great tolLiowlsey, shesaid it
"sucked the lifout of me." Tle only times she felt better wemhen friends brought around
cannabis and she was able to smoke sdime plantenabled her to enjoy food, sleep betand
feel an overall sense of wellness. Lindsepveyed this tder doctor, who instructed her to take
in as muctcannabisas she could.
On February 15, 2012, halfway through the chemotherapy sessions, Lindsey went in for a
CT scan. In addition to chetherapy, Lindsey was eating an organic vegetarian diet, berry
smoothies, brown rice, green foods, and supplements like Vitamin C, green and hemp powders,
spirulina, milk thistle, and sodium bicarbonate. Despite everything, her condition had worsened.
Shehad four lesions on her liver, a 2.8cm stone in her gall bladder, and a cyst on her kidney, all
of which had been caused by the chemotherfapg.to this Lindsey decided toeasdhe
conventional treatment
After hearing about the potential of cannatilgdo treat cancer from people on Facebook,
Lindseybeganusing cannabisedicine. Shevas able to quickly find cannabis oil in her
community andbegantaking it insmall dosesLindseyconsumed 18 grams tifeoil in 46
days. She continued eating a hiealdiet andngestinggreensrich supplements.
On March 28, 2012, Lindsey underwent a rangmedlicaltests, then met with four
doctors who declared she had no sighany cancer in her bodiindsey stated,l"astly, | have
to say that my cancerdiagho s was a true blessing éit facildi
leveliemoti onally, physically, mentally and spir
and support with my husband. | 6ve become brav
mysedrdd® this is truly the biggest blessingéanc
sameeée"
Unfortunately, Lindsey Martin passatvay on May 28, 201#om complicationof
bowel surgery. She remained canfree at the time of her death, and the swygvas unrelated
to cancer. The author and many friends were shocked that Lindsey would pass in this manner
after fighting so hard to successfully beat colon cancer. Her spirit lives on in the people she
helped and inspired.
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Leukemia & Lymphoma

Mykayla Comstock, a child patienattracted significant attention related to her battle with
cancer. In July 2012, Mykayla was diagnosed wHtel acute lymphoblastic leukemia
(Lupkin). She began receiving chemotherapy at Randaltitém's Hospital in Portland, Oregon.

At first, Mykayla was not responding well to the treatments, and doctors said a bone
marrow transplant may be necessary. Her family began administering cannabis oil on July 24,
2012 to attempt to kill the cancer acounter the side effects of chemotherapy ("Her
Treatment") After starting oil, Mykayla was instantly able to eat again. She smiled and laughed
a lot Overall, shewasmuchhappier.

One week after beginning the oil treatment, Mykayla's physicgpstedthat the
leukemia was gone from her bone marrow and blood; she was in remission and no longer needed
a bone marrow transplant. Over the next several years, Mylagiterwenimaintenance
chemotherapy as required by law. Cannabiseailcedhe side effectand virtually eliminated
her need for conventional pain and nausea medications. By May 2015, Mykdndmotherapy
was completednd she began haviingr chemo port removed ("Brave Mykayla").

The November 2013 issue of DOPE Magazine shared Sithesste's healing experience
(Condon Jr.)Silas was diagnosed with Precursor B acute lymphoblastic leukemia, and began
chemotherapghortly after diagnosisrheconventionatreatments were very harsh and caused
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general sickness, insomnia, and anearlytegp e Kk peri od of i mmobility.
recommende@BD-rich cannabis oil. As the article concludes,

"After only eight days on cannabis, Silas began to walk, talk, smile and play again. It was a
complete turnaround. Silas is now in remission rmohing around like an average twear old.
His leukemia is in remission and is showing improvements every day."

PATIENT OF THE MONTH

STRENGTH
FOR SILAS

November's Patient of the Month

WRITTEN IY MICHALL CONDON JR

A May 2013 video detaileBE | i a s Cxpeasigneeruging caenalnd for the treatment of
chronic lymphocytic leukemia (Cooper, "CannadiSALS"). Once diagnosed with CLL, Elias
desperately wanted to avoid chemotherapy, as it sounded scary to go through. His doctors said as
long as his white blood cell count remained under a certain level, they could postpone
chemotherapy.

Elias did notake any measures fmht the cancer until his white blood cell counse
high enough to where chemotherdggcamean option He thenresearchedlternative methods
andcame upon the story of Bra Mykayla, discussed above. Heperiencavas compelling
ermoughto convince hinto try cannabis oll.

After three and a half weeks of taking homemade cannalfisroduced by his wife
Debra)every day, Elias went to the doctor for a blood test. Higeathiood cell count had
droppedby 40,000, which was "life cinging news.' No other treatmentsuch as chemotherapy
or pharmaceuticals, were used
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Elias provided an update on November 17, 2013 (Cooper, "Cannabis Heals").
Interestingly, the details of his case correlate strongly witiCtse Reports in Oncologyticle
explored in the_eukemia & Lymphomasection in the previous paot this book. As Elias
describedhiswhite blood cell count went up during times he was not using cannabis oil or was
using less potent oil, but when he again procured-gigtity THC-rich oil, hiscount fell
dramatically. In the journal case, the patient also experienced increases and decreases in cancer
cell levels under similar circumstances. At sqméet in 2014, Elias addezbnventiona
chemotherapy to his treatments Af June @15heappears to be doing very well. The author
met him in May 2014, and he is a truly humorous and awesome person.

A.‘l.‘ E
w

Logan Ewell, a child patientyas diagnosed with B cell acute lymphoblastic leukemia on April
16, 2009, and quickly began chemotherpgtments (Volpo). Given that the lymphoblasts

were only present in Logands bl ood and bone m
needed. While chemotherapy kept the cancer at bay for two years, in March 2011 tests showed
thatlymphoblasts hadpread t o Logands spinal f laninceasei® her ef o

chemotherapy and the addition of radiation. These treatments also apparently kept the cancer
under control, until June 2013 when a second relapse occurred.

In October2013 Loganwas adrhit ed t o Mott 6s Chil drendés HoOs:s
marrow transplant, which ultimately proved ineffective. On January 13, 2014, doctors at the
University of Michigan stated there were no more options, and advised the family to seek out
hospice care fohe next three to twelve months.

| mmedi ately after hearing the terminal di a
taking steps to procure cannabis oil. 8hew it was an option but had rs#riously considered
it until there was nothing else to try. Lagsfirst dose of only 0.025 grams resulted in extreme
sleepiness but also quickly impactad lymphoblast count, which dropped eight percent in four
days He maintained a 0.05 grams plxy dosage until his next blood tests, which showed rising
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blast comts. Kimberly hen obtained a much more concentratédandafter another four day
periodLogan's blast count began falling again

On January 28, 2014, Logan was hospitalized for-gefushost disease, an organ
transplantrelateddisorder. His canrmas oil dose was imeased to 2 grams per ddyring his
hospital stay, which resulted in further redu
enzymes became abnoriigaelevated, a potential consequence of using isopropyl alcohol
derived cannais oil. After switching to 19¢proof grain alcoheterived cannabisqgil Lo gan d s
liver enzymes slowly normalized; howeverisitunknownwhether the solvent wake actual
cause. By April 2014.0gan was pronounced cancer free, and began quickly recovesingtfe
lingering side effects of chemotherapy.

Several months aftdris primaryremission, testicular cancer appeatsajan continued
to use cannabis extract medicine for treatment. It is not apparent whether conventional
chemotherapy was added. In amage, as of May 2015, Logaasstill doing well.

Lauranne Ackelson is aYear old girl who was diagnosed with acute myeloid leukemia three
times in her life ("Roar Away")She endured lengthy hospital stays, two bone marrow
transplants, and reachadifetime max for chemo. Her family decided there had to be something
better, and found cannabis oil. Since July 2013, Lauranne has been on one gaanabis oil
per day, whicHinally led to her continued remission. She was on chemotherapy when she
started the oil but the traditional treatmevds apparentlgiscontinued.
Lauranne's story is also mentioned in a news article about children using cannabis in
Oregon ("Kids Using")! Her bl ood work has been the best we
retreatre nt in 2010, " Kaleena Brianne, Lauranneds
the first time, we were inpatient a total of
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total stay was 72 a drop of 50%. The doctors were impressed with thietiat her bone
marrow aspirate also showed no leukemia cells in the marrow."

Landon Riddle's fight against leukemia was chronicled by Dr. Sanjay Gupta of CNN in an
August 17, 2013 video (Jammers). Dmwscribkeddhept a an
severity of hiscondition. At 2, he was diagnosed with leukemia. Doctors immediately started
intense chemotherapy, but said even with that, he only had around an 8% chance of4\8ng 24
hours.

Dr. Gupta stated,The chemo made him violently iHe was in intense pain, he suffered
nerve damage in his legs, amel went 25 days without eatingAtound the clock, he was on a
wide variety of pharmaceuticals and painkillers. Sierra then learned about medicinal cannabis,
and foundRealm of Caring. As sm as hdegancannabi© i | |, Landonds bl ood pl
improved substantially, returning to a healthy level. At thak @rthe video, Dr. Gupta stated
Landon hadeen off chemotherapy for #e weeks, and that Sierrashiddn dondés cancer
remisson. As of June 2015, Landon has remained in remission by only using cannabis oil. The
author met him in April 2015, and given his level of energy it is virtually impossible to tell he
ever had cancer.
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.. CANNABIS VS. CANCER
*h Madical marijuana helps toddler recover from leukemia

A September 23, 2014 article in an Australian raper talked about the use of cannabis
extracts to treat cancer in the Hunter region of New South Wales (Kirkwood, "Claims"). The
article waswritten because smany people reachelt to the paper with research and success
stories.

"Advocates including people who have been treated, or helped treat family members with
cannabis products for cancer and other ilinessag/ their experiences speak for themselves.
One Central Coast woménwhose story was typical of those tHerald contacted said her
daughter, then 25, was diagnosed with leukaemia ir20it? and declared in remission, with

clear blood, just months | ater. '"She did have
quickly she recovered,' the woman said yesterday. 'And as for theanafushemotherapy, while

all the others in the wunit were vomiting and
really want to know about the cannabis, and |
because itdéds working.""
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Joe Crowe descrildehis recovery from cancer in a June 2012 video ("Hemp Oil"). Joe had a fist
sized tumor in his wupper chest, diagnosed as
years, he received chemotherapy and bone marrow transplants which failed to elirinate th
cancer. In the fall of 2011, Joe was connected with a caregiver in Michigan and began receiving
cannabis oil. Within three months of cannabis @&tment, Joe felt his tumor bedb shrink. In

five months, he was cancer free.

On December 4, 2013, Joeleased an update video stating he is still cancer free after a
year (O'Toole). He emphasized the importance of continuing to take a maintenance dose of oil to
prevent cancer from returning, especially due to the large amount of environmental toxins
humans are exposed to daily. Joe now helps other people make and use cannabis oil
therapeuticallyAt the end of the videdie recountedn experience with a Stage IV cancer
patient who went into remissiday usingself-made oil.

Joe Crowe
MI patient, Caregiver, & Hodgkins Lymphoma Survivor
2013

Joanne Crowther sharedrimowerful cancer remission story on the steps of the Vancouver Art
Gallery on August 25, 201&rowther).Shealso spokavith the author extensively about her
experience and shared supporting documents.

Joanne was diagnosed with large@| lymphoman summer 2009. The lymphoma was
eliminated with chemotherapy in February 2010. The treatment caused significant nausea,
vomiting, febrile neutropenia (fever resulting from abnormally low white blood cell count), and
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pneumoniawhich requirechospitalizaton. In March 2010, a brain MRI revealed several
cancerous lesions. These were resolved by April 2010 with whole brain radiation, as indicated by
a posttreatment MRI.
For a yeatanda-half Joanne didery well, even participating in a hatiarahon.
Howeer, in November 2014 mass developed in her left thigh. Dasteemoved the 3.2 x
2.5cm masand determined it was consistent with diffuse largeeB intravascular lymphoma.
The removal of this mass did not eliminate the lymphoma.

In early January 201Joanne began receiving medications to treat complications of the
cancer. Furthermore, another head CT scan revealed a 6mmocanesion in heleft superior
pons. The test also confirmed resolution of the previous lesidres iight thalamus and bak
ganglia. Shortly after the 3.2 x 2.5cm mass excision, Joanne noticed regrowth of some mass in
the same area. She received five shots of radiation in January for the new growth.

More scans in February 2012 revealed new adrenal cancerous nodules béoamne
taking the chemotherapy drugs cisplatin and cytabarine to combat the cancers. She was then
hospitalized between April 23, 2012 and May 3, 2012 due to acute renal failure and hepatitis,
which had been induced by cisplatin and cytabarine respectiMaycomplications permanently
ended Joanneds meanhvieiamstappeddate ppril. Joanmeiwas then diagnosed
with relapsed intravascularfflise large Bcell lymphoma along witleptomeningeal disease.

Without the strength to endure more clotinerapy or radiation, doctors could do nothing
more, and Joanne was forced to try an alternative treatment. In early May, she began taking
cannabis oil. She started off with small rgein sized doses, but after a week felt no effects.
She then upped hedosage to a gram oflgierday, and within two weeks notic@asitive
results. Overall, she fetetter and hda greateappetite. On July 30, 2012, Joanne had a fellow
up examinationDocumentation related the examination is below. It describes hdmanne
wasdoing much beér since being off chemotherapy. It also noted thatdfethigh mass
"actually regressed spontaneously."
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Diagnosis
A history of relapsed intravascular lymphoma with CNS and soft tissue involvement status post
DHAP for 3 cycles.

Joanne retums in follow today. She is doing remarkably well since being off chemotherapy
with continued Improvement everyday. The previously described mass in her left thigh actually
regressed spontaneously. Her lefl facial palsy has improved and there is stil some

. She has not had any recurrent dipiopla. She further denles any headache and
her only complaint Is occasional back paln, but indicates that this predated her lymphoma
diagnosis.

On examination, she looks extremely well. No distress. Extraocular eye movements are ful,
There Is still persistent left lower facial weakness perhaps slightly Improved. There is no
peripheral adenopathy. Chest is clear, Abdominal exam Is benign, no masses or
organomegaly. Examination of her left thigh reveals some thickening under the prior scar but
the previously described mass has regressed.

Laboratory work shows a white cell count of 8.7, hemoglobin 1186, platelets 129, creatinine of
147, LDH of 207.

Assessment and Plan

Joanne appears to be in remission. It is of interest that the apparent recurrence in her left
thigh appears to have regressed. At any rate, she Is doing much better off chemotherapy and
we will continue to follow her. She will be seen back In 2 months’ time for review. Of note,
Joanne has indicated that she is going to see a naturopath and has requested her records and
| directed her to Medical Records today.

K. Savage, MD, FRCPC
Medical Oncologist
Kerrand Oncology

3SVI12U-3Y YO LON = TYLINSAIEINOD AdOD

Another exan from September 24, 2012 statkthnnavasin remission. The report also noted

tha she had been takingg@ar henp oil supplements (referring to cannabis oil, not hemp seed
oil).
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Parformance Stabus 1.

DLAGHOSIS

Relapead intravasculay diffuse larga B-cell lymphoma wih CNS leptomeningeal dizaasa and
Zof tiseus inwolvemant since Movember T —

Slatus post DHAP for 3 cycies, last one in April 2012 ard it was stopped because of lver and
ranal towicily a8 well a5 raquirament for admission and febrie neutrepenia.

Higtony of whale brain irradiation in Aprl 2010 and also again for thies el thigh in June 2012,

She le now ofl ehemotheragy &nd she i on ragular fallow-ups anly with evaluation of her left
thigh mags which she is in remissbon right now.

CLIMICAL 5TATUS

Mizs Crowlher comes back to the cinlc today alter baing seen in July 2012, She wae faaling
much Betier while she has been off chamofherapy and continues o improve, Her last thigh
mass, she feals thal il kas regressed and fhene ane no new masses on her bady. Hes left Facial
palsy impreved & bit and she says |t sha can slill do some binking. She has no diptapla and
1o naw weakness or pain. She is pol using any pain medications right now. The only thing
she is taking is some supplements and naturspalh tregtmant. Sha & on regulsr hemp oil
supplements.

On examiration she looks totally well, She is not distressed, Eya miwernents are narmal.
Sha shill has left lower Facial weakness, She stll can emilla bt it |a sl cwious. She has no
athar lymphadencpathy and her left trigh mass has become very deep and below there is.
soine goar lissus, Chest is clear and abdoming| examination is normal, Mo lowar imi edema.

I TSH-Td 04 LON = TILNEEAN0D AJOD

INVESTIGATIONS

Her test Hoad work was on Saptember 18, 2012, Whits bioad cell 5.4, hemogichin 113, and
platzlats 144, LOH 194, while cells normal and creatining |5 stagde at 140, Her LFT shows
AST of 50, midly gh and gamma GT 190 which is mildly high, but no result far ALT.

ASSESSMENT AND PLAN
Misa Crowlher conlinues o be in remission for the meantime wilh stable disease. She will
ontinus being off chemotherapy and shé Wil ConiNDE [ ke Ter rapat reaimant. We
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will 222 her agaln in the outpatient in January 2013 for Tollow-up and he was instucted Lo call
the affice if there are any naw symplorms thal aroga.

Of note, the patlant wants 10 go back 10 her wark agein as 8 sacratary & nd we will prepare the
required paperwork shée neads,

Walas Rajkhan, MO, Resdant
Far:

K. Savege, MD, FRCFC
Medical Omealoglst

Kamrand Qncology

[-} Or, DEMMIS CHIM Dr. MICHAEL VARELAS DOr. JOHN YUN HOME CARE -
BURNABY

O 24 Sep2012
T 12 Ot 2012

IeYT TR 304 LON - TALNIDNANOD AdDD

Further documentation of Joanneds final appoi
things to note. First, there is an error in the line, "She is taking certainioags, which rob her

of appetite, according to the patient.” Upon inquiry of this odd statement, Joanne informed the
author this was an erraghe had actually said it helped her appetite, but for some reason it was
incorrectly recorded. A previous dauent also misstated that she received radiation in June

2012, which did not happermthese documeniaclude the record of Joanne being told she was

looking at a palliative situation after abandoning chemotherapy. Finally, and most importantly,

they recordner clinical remission, with Dr. John W. S. Yun stating, "She nmaidgculous

recoverywith stable clinical condition with no further cranial nerve palsy."
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An April 22, 2015 article in th®erby Telegrapluetailed the impact cannabis oil had5in

yearold Karen Roberts aggressive lymph cancer (Crowson, "Derby GP"). She was initially
diagnosed as terminal and was too sick to receive a potentialalifag bone marrow

transplant. She began taking cannabis oil and her tumors began to shiimdkthisrperiod she
used no chemotherapy or radiatiom. Iohn Grenville (also picturdzelow), secretary of the
Derbyshire Local Medical Committee, stated he had only seen a handful of other recoveries in
his 34 years of experience, and that Karen'srexpee was "an extremely rare case and she is

incredibly lucky." She received the transplant in May 2015 and needs to wait a year for news of
its success (Crowson, "Derby Cancer").
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Given that all vertebratdsaveendocannabinoid systems, it is satprising the benefits of

cannabis extend to animals. A November 22, 2013 article featured several people using cannabis
to helptheir petq"Seen At") Rowyn Capers discussed how deg Luna was suffering

immensely from latestage lymphoma and side efts of chemotherapy. Rowyn began giving

Luna cannabis oil in capsuleshefoundas she increased skge herdog'ssymptoms improved.
Vomiting and diarrhea stopped, and Luna's general condjabhetter Rowyn said the results

were remarkable. "When yasee them enjoying life and feeling better and not being sick you
know youdve hit something," she said.
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A patent published on December 23, 2004 described the useafjGlists, including THCpr
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Liver Cancer

Michael Cutler'dife wassignificantly extended with cannabis oil. In 2009, Michael was
diagnosed with liver cancer, which was eliminated with a liver transplant ("Mike Cutlér's").
late 2012, the desase returned, and Michael was sent home to die with "a big bag of morphine.”
For at least a couple months, he was bedridden and substatisialignted from the morphine.
In a moment of @rity, Michael decided he did natant to die and began lookingrf
alternatives.
He found a video about Rick Simpson on YouTube, who described how to kill cancer
with cannabis oil. Michael tooRick'sadvice andgroducechis own oil. Within three daysf
consuming the ajlMichael stopped usingorphine. His doctor weamore inérested in why he
did notsufferopiate withdrawals than in hisse ofcannabis oilMichael continued to feel better
as he sustained his intake of. oll
There was a scare when Michael apparently began coughing up blood. He went to the
doctor, wio was uncertain about the material's nature but stated it was notblobti c hael 6s w
purchased him microscope and software packagehe could personally analyze thass
After taking a pictur e andétermigsedtwas deachcances aelist war e
Michael then returned to the Royal Free Hospital in London in May 2014, where a tuopdy
he no longer had cancetis total treatment time wdsetween three and four months.

Michael spoke about his healiegperienceat the lamch of United Patients Alliance, a United
Kingdombasedrganization dedicated to legalizing medicinal cannabis, on July 17, 2014
("Michael Cutler").
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Tragically, Michael passed away on December 3, 2014 ("Timeline Photos"). United Patients
Alliance annainced he had developed lung cancer and was unable to pnoawge&annabis oil.

As hasgenerallybeenobserved, especially with aggressive cancers, it is imperative to stay on a
maintenance dose oainnabiil, as residual cancer cells often lay dormaaiting to

reproliferate Ensuring safe access to cannabis extraidtshelp prevent tragedies like this.

Michael referred the author the case of Steve Danks, whealed himself of terminal
liver cancer with cannabis extract theraBteve contracteddpatitis C in his 20s from a blood
transfusion, which eventually led to cirrhosis of the liver and cghoesatos) Hetraveledto
India and began juicing cannabighich isan efficientmethod of ingestingarge quantities of
nonpsychoactive THCA and TB\.

Within 17 days, he felind lookedmuch better. After three months he returned home,
having improved considerably during his trip. Steve then began taking cannabis oil and
apparently stopped juicing. Thisotocollasted for a summegteve'dast medtcal test over 15
months agdfrom the time of the interviewghowed no liver cancer, no nodules in the liver, and
no scar tissue. Steve insisted his doctor put cannabis use in his medical notes.

107



Ed Moore was diagnosed with Stage IV liver cancer indd&012 after going to the ER for
pain (Lovere;Moore). The doctor said rianuch could be done, as his tumor was 7 inches long.
Furthermore, the canchad spreatb his lymph nodes. He was given two weeks to two months
to live, put on hospicend preschied morphine fopain. Ed hated the drug, as it made him
vomit andadverselyaffected his mind.

Interestingly, two of Ed's friends from different parts of California who did not even
know each other happened to bring him cannabis oil on the same dgyolthieim he needed
to get started on iEd was treai by his wife Beate, who begéry switchinghis opiate
medicationwith cannabis oil every other day. She had learned online that "a gram per day" was
around the dosage level neededtitbcancer, bufat first thegoal was justd get Ed off the pain
pills. Within three weeks, he was able to completabnage his pain with the salee of
cannabis oilEd dd not have any problems with psychoactivity; that wirehdid experience
diminished very qigkly as he built a tolerance. He took a half gram dose four times a day in
capsules.

About half a year into treatemt, Ed came down with what he and Behtaight was the
flu. This led him to get a scan to check on the cancer, which revealed the primaryhadn
shrankfrom 11.5cm to 5¢cm. The cancer in his lymph nodes had also regressed. Ed then began
feeling better and gaining weight. Beate theorized théliureaction mayave been a healing
crisis and potential result of the cancer dying off.

As of April 2015, Ed wastill fighting theremains ohis liver tumor, but for three years
has had a wonderful quality of life with no pain. He baky employed natural treatment
methods with no conventional modalitiés addition to cannabis oil, Edsed ove20 nutritional
supplements and primarily consumed an organic vegetariatiéi@lso juiced fresh cannabis
buds and leave&d and Beatbéelieve that nutrition is integral to the success of cannabis extract
therapy. kally, Ed emphasized the importarmfeworking closely with a doctor, even if
chemotherapy and radiation are not being pursued. Medical guidamoeia forunderstanding
whether one is responding to cannabis oil or not.
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Lung Cancer

A January 2012 videfeatured three patients who used cannabis oil to overcome various diseases
("Medical Marijuana™). The third patient, Jeff, found out he had five tumors on his left lung,
diagnosed as mesothelioma in July 2011. He learned about cannabis oil from Mikéhgtone,
first patient in the videdAfter Mike showed Jeff how to make his own cannabish@began
treating himself by putting two drops on his tongue every morning with an eyedropper.

On December 21, 2011, Jeff was told all his tumorewene and he w8acancer free.
"Bed Christmas present | ever hacgmarked Jeff. He also stopped taking his blood pressure
medicationashis pressure had normalized. In addition, the oil controlled Jeff's dialhétes;
sugar levelmever rose above 110. He discontinhedlallergyand cholesterol medicines as well.
Jeffstill had soméreathingporoblemsas a result of emphysema, lowerallfelt his life had
drastically improved.

CANCER FREE

Michelle Aldrich,a cannabis activist who wasstrumentato passing thenedical canabislaw
in California, used cannabis oil in her fight against lung ca@®erich). Her cancer experience
beganon November 15, 2011, when Michelle missed a lunch appointment because she felt too
sick. On November 29, Michelle went to the docteandwas eval uated by a phy
assistant named Sally Holland. Michelle received a chesy and was given antibiotics for
bronchitis, although the following dahe wasnformedshe had pneumonia. Michelle returned
on November 30, when she was told siad a growth on her right lung.

Over the next couple months, Michelle went to several appointments to determine a solid
diagnosis. A CT scan on Decembel28vealed 23 x 28mm lung tumor. A growth on hieft
kidney was also observed. On January 02,22 Michelle was notified by Dr. Gary Feldman, her
primary care physian, that thecancer was poorly differentiated remall cell adenocarcinoma.
Michelle immediately started relaing out to friends for support. One of the first people she
spoke withwas Dr. Donald Abrams, a lontime friend. Dr. Abrams appeared in the
documentaryAmerican Drug War 2mentionedabove in the story about Cash Hyde, to talk
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about medicinalannabis. Dr. Andrew Weil, another friend of Michelle, offeneth and
support. Thes peopleglongwi t h ot her oncol ogists, were Miche
In mid-January, Michelle spoke with Jeannie Herer, widow of the late Jack Herer, one of
the most welknown cannabis activists in hisyoiTowards the end of his lifdackbecamea
mgor supporter of Rick Simpson, a pioneewusfngcannabis oil to treat cancer. Jeannie told
Michelle to begin using "Rick Simpson oil" hkelp fight thecancer Michelle acquireail from
Val eri e Corral, founder of t bhna Vdaidalbseheros Al | i a
medicine "Milagro oil" §panish for mirache Michelle received hédirst batch of milagro oil on
January 21, 2012. Three days later, a PET scan showed Mickellet u mor had gr own
31mm. This measuremetduld have beeaithera "better picture” or the tumor had really
grown. After a January #%ndobronchioscopic
ultrasound fineneedle aspiration biopsy, the final diagnosis determined to b&Stage 3A
poorly differentiated norsmall cell metastatic adenocarcinoma of tigatriung with bulky
lymph node involvemeritAt least three oherlymph nodes were cancerous as well.
On February $Michelle had her final test, a colonoscofiyiree polyps were removed
and an inflammatory condition called diverticulitis wadentified Michelle therunderwent
combinationtreatmenbf chemotherapy and milagro oil. She intyadiluted the cannabis oil in
hempseed oil. ¥entually, Michelle worked up téaking pure undilutedoil. She had four
chemotherapy sessions, the last of which M@l 5, 2012. She finished her cannabis oil
treatment on May 16
Michelle experienced complications from chemothemyoyng treatment, including
nausea and food tasting strangeen drinking water burned her mouth. It was not until the
beginning ofJuly that she could eat properly again. Thankfully, an Apfl €T scan showed
hertumor had reduceby 50%.Herlymph nodes were significantgmalleras well. The scan
alsorevealed absence diverticulitis. As Michelle stated,Chemo does not touch
di verticuliti sthathetdledii'ad t o be the oil
OnMayl1®, Mi chelle received a PET scan, which
resolution of the Mi cmhed d. ed6@n sMayeb&, Dr. Pete
lymph nodes and the 2.5cm raims ofthe tumor. These remains turned out tabadcancer
tissue. Michelleendured complications from the surgery and had to remain in the hospital, but
was finally dischargedn May 3. Dr. Anastassiosaid he hadnever seen lung cancer totally
eradicated by hemo, much less in four month#fichelle believes cannabis oil made the
difference.
Michelle recovered from her ordgaroughout June and July, steadily regaining her
energy and appetit®lichelle finished the article with the following staent:
“' truly believe that 1 f it wasnét for Valerie
read about people dying of cancer and | know | was able to heal my body of cancer. Why is this
healthgiving plant not available to everyone? Peopleutd not have to go through the suffering
that cancer brings. We need to get this information out to the world. Cannabis is a heating pla
and can even heal cancemé let it."
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An interview with Michelle about her experience can be found here:
http://www.youtube.com/watch?v=9AZbrG7i4

medicalcannabis.com

A January 2014 story on a Croatian news station detailed the story of a 38 year old mead, referr
to as Mark for confidentialityeasons, fighting neamallcell lung cancer (Boson). He was given
four to six nonths to livetwelve if fortunate.

Mark initially used chemotherapy and radiati@rhich left him in a state he s&idy o u
can not even call human. 0 Hi s f awasfallmgaf destr o
his fingers, and his skin was overly soft. Tgan was especially devastating. Thrieges a day,

Mark thought of killing himself. Despite the barrage of conventional treatments, a ntedical
revealed the cancer had doubled.

After the rews, Mark stopped the treatments and began using cannabis oil. He
immediatelystartedfeeling betterjncluding pain relief A month into treatment, Mark began
spitting out sizable amountd dark matterwhich was confirmedo becancerous. After three
months, the cancer was no longer visible cna)s.

I take like this,
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http://www.youtube.com/watch?v=9AZU-brG7i4

Stan Rutner eliminatHlung cancewith metastasis to his brawith cannabis oil therapy
(Hernandez)lnitially, Stan received chemotherapy and radiation treatments for the cancer.
These treatments stad in March 2011. Brain radian ended on June 25, 2011. Quiy 13
Stan entered the hospital for radiation pneumonitis (inflammation of the lungs due to radiation
therapy). On the last of three hospital visits during this period, Stan was keptéek and put
on oxygen 24/7. Ultimatelyhe traditional treatments were ineffective.

Stan entered hospice on Augustdri®l was given less than six months to live. With no
other traditional options, the Rutrfamily looked into alternativeand found canatbis extracts
to be a potential solution. In early November 2011, Stan started taking small doses of cannabis
oil-infused coconut oil in the morning. In less than two weeks, he was able to give up the extra
oxygen. Starsoonstarted gaining weight, sleepgitetter, and getting stronger.

Aboutsix months intdreatmentStanstarted usindpigher doses of TH@ich oil from
Aunt Zeanedi@licannabis organization in Califorr8san continuethis protocoluntil
January 27, 2013, whem 8MRI revealed tk braincancemwas gone. The lung cancer was gone
as well. Fromhospice to cancdree health St ands experience is truly
met Stan in California at the United Patients Group conference on November 1, 2014. As of June
2015, Stan is 8t cancer free andoing well

Stan Rutner is the fathar-law of John Malanca, who started United Patients Group after Stan's
successful experience. UPG has helped hundreds of people learn about and find cannabis
medicine. In a June 17, 2015 intiew with CannaEffect, John sharedaccess from a doctor in
Florida who contacted him because his wife had brain cgflmhn Malanca”)He did not know
what to do and needed suppddhn provided advice on how to legally procure cannabis in
Californig, and the physiciasoon founda reliable source of medicine. In seven months, the
doctor's wife received clear scans. It was stated if the woman underwemnventional

treatmenm
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Sharon Kelly is an Australian woman who overcame terminal lung caritecannabis
oil (Kelly). Shewas diagnosed with Stage IV nemall cell lung cancer on January 17, 2014.
She had a 5¢cm tumor in her left lung. At least three lymph nodes were infected and there was a
small cancer spot on her left collar bone along witiceainher lung lining. Sharondoctors
described her situation as terminal, but said chemotherapy calichgther life by6 to9
months. Sharon had two intravenalemotherapy treatments showlfyer herdiagnosis in
January, a 5 hour session antl lsour segen. Doctors then determindgbr cancer had EGFR
positve mutation, which qualified Shardor a chemotherapeutic drug called Tarceva. They said
this drug could prolong hdife, but there was no hope farcure at this stage.

Sharon lemedabout cannabis oil as a method of potentially saving heralifer than
just extending it. After doingxtensive research, she determined the treatwesntight for her.
She began cannabis oil in February 204first, sheonly orally ingested the ojlbut then also
began using it rectally as a means of getting more cannabinoids into her $ystddition, she
juiced raw cannabis leafarly on By September 3, 2014, another PET sodicatedSharon was
cancer freeThe scans are below.
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Seveal months laterSharon's cancer returned in a less aggressive form. Again, she has
successfully managed it with a combination of cannabis oil and chemothéfaey.dealing
with cancers that were deemed terminal by modern medicine, it is not surpréiagtifeving
long-term remission entails challengédthough Sharon is undergoirfpemotherapy, she
reportsno side effects due to her concurrent use of cannabis oil.

A July 2014 article in a North Carolina newspaper featured statements from James
McLemare, who discussed the benefits of medicinal cannabis for Stage Il inoperable lung
cancer (Moss). He consumed cannabis through eating and juicing. The cannabis juice likely
consisted of raw buds and leaves, but it is unclear whether he was eating raviscainna
cannabis oil. Therefore, McLemore was definitely ingesting large quantities of THCA and/or
CBDA, and potentially ingesting large quantities of THC and/or CBD.

"My doctor said he had never seen anyone take the amount of chemo and radiationd took an
gain 20 pounds. It's not about getting high. | never felt better in my life than when | was eating
and juicing it. | was able to come off of oxygen for four straight months while juicing the plant.
I'm in remission. | have another year and a half bdforeonsidered cancdree but I'vebeen in
remission for 3% yearssaid James.

Asbestos.com, one of the leading resources for individuals and families affected by
mesothelioma, published a November 14, 2014 story about a man named Andy Ashcrft whos
life was tremendously improvedth cannabis extract treatment (Povtaldesothelioma
Survivor").

Mesothelioma is one ohé most aggressive cancers; 60% of patientaiden a year of
diagnosisAndy was diagnosed witBtage IV pleural mesotheliomahich had metastasized
outside his lungs, in February 201 the apparent end bfs battlean experimental
chemotherapeutic drug had stopped worksagloctors toldAndy'swife Ruth it was time for
palliative care or a hospice facilitiie had already suived past expectations, and around this
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time had three gallons of fluid drained from
prognosi s, Ruth refused to give umedmahd acquir
program.
The cannabis oil wiked remarkably well and pulle@ihdy from the brink of death.The
man is healthy today, and there is no other explanation for that. Beyond a shadow of doubt, this
cannabis oil has worked wonders for him. | 6d
saying it will work everytimeonewey one, but i tRuthtoM Asbdtos.comp. f or us
After using oil Andy was able to ceasieemotherapy, along with his cholesterol,
diabetes, and bloepressure medicines. His last scan in October 20d#esth no tmor growth,
and he had another scan scheduledfrember. Stopping the growdhmesothelioma at this
point wasquite afeat in itself. Most importaht, A n d yualiy of life dramatially improved.
"' feel great right nohow,thls[cahoabi®adl] warks.dWywilehy , or
knows the detail s, Ilgroovinglagaim living ray life,Andy saitnovi ng an
An update on April 4, 2016 confirmed that Andy was still doing well. It was confirmed
he had stopped conventional treatmaniuly 2014(Povtak, "Mesothelioma Survivor's'’Andy
exercises every day and is able to spend a lot of time visiting friends and family. The article also
revealed that Andy has primarily useigh-CBD cannabis oil, and sometimes uses edibles
containing HC-dominant cannabis.

A January 22, 2016 article from a CBS affiliate described the experienceyef66ld Darren
Miller, who was diagnosed with “incurable, inoperable” lung and pericardial heart sac cancer
(Blume). With chemotherapy, he was told #gctors he would live about a year. He looked for
alternatives as a hope for complete remission, and found evidence that cannabis oil may work for
him.

With the support of his wife, Darren moved to California and began using cannabis oil,
eventually evetearning how to make it himself. He continued with chemotherapy as well. The
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combination achieved exactly what Darren was hoping for. "And then today, which is seven
months later, they tell me | am completely carfceei not r emi ssi on.er.l 6ve cur
Now, am | giving credit to the cannabis 0il? Absolutely. Am | giving credit to chemo? | would
have to say yes, too. | did both," said Darren. He backed up his claims with medical records.
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Pancreatic Cancer

Andy Hospodor, a ember of the Society of Cannabis Clinicians, presented &ahereatic
Cancer: Innovations in Research and Treatment Conferehtay 2014 in New Orleans ("We
Are"). His presentation abstract is betow

"In over 20 states, cancer patients have acoesarnabinoids (aka medical marijuana) and use
them to treat symptoms of chemotherapy, such as nausea and lack of appetite. However, new
evidence, both scientific and empirical, suggests that higher doses of cannabinoids may be an
effective adjuvant along#e traditional chemotherapy agents, such as Gemcitibine. While nausea
is controlled with daily dosages of 10 to 40mg, pancreatic cancer cells are known to over express
the endecannabinoid receptor CB1 one hundred fold. Cannabinoids target differertbrecep

than traditional chemotherapy agents and have low combinatorial toxicity, and as such present a
class of new treatments.

In an n=1 study of a patient with stage IV pancreatic ag@ancinoma, we augmented the
standard Gemcitibine chemotherapy wittalaed initial doses 50mg THC and 50mg CBD and
increased over a four week period to achieve a 12.5 mg/kg dosage. Curiously, after ten days the
patient stopped presenting signs of cannabinoid use, such as red eyes, slurred speech and
clumsiness. However, ¢éhpatients CAL9-9 marker increased from 8,800 at diagnosis to 26,000.

Over the next four weeks, dosage of CBD was held constant and THC was increased to
1050mg daily for a dosage of 20 mg/kg. At week 6, thel®® marker began decreasing and
cannabinoid were leveled off, although a higher dosage was planned for wdeksAB week
15, CA19-9 markers dropped to pokagnosis levels and a CAT scanned revealed shrinkage of
the tumor. We anticipate continued tumor shrinkage and reduction-dB®Amarkerevels to
normal levels by week 20. Although many pancreatic cancer patients have access to
cannabinoids, issues such as potency, purity anrdvadablity will impact future adjuvant
cannabinoid therapies. We have addressed the issues with existirgjdggland hope to
conduct large scale trials to examine the efficacy of Gemcitibine + cannabinoids in the treatment
of pancreatic cancer."

In August 2013Wallace "Buddy" Rose wésld he had a tumor on his pancreas, as indicated by
a CT scar{"Amazind'). The cancer was Stage I. Therefdhgllace'sdoctor said surgery could
save him, but he needed to see an oncologist for a referral to a sgdwmeeting with the
oncologistWallace was told surgically removing the tumor would save hisHitave\er,
Wallacedid not have insuranand could not afford the surgery. It took sixeke for him to
raise the money fer whichsurgery was scheduled for November 4, 2013.

During surgerydoctors observed thgancratic tumor had grown throughallace's
parcreatic wall and attached to lsgmachand spleenThere were numerous tumanshisliver
and a spot in his kidnef¥he surgery wastopped at this point, and Wallagas formally
diagnosedvith Stage IV pancrega cancerDoctors saichothing more coul be doneOn
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December 18, it was confirmed the cancer had metasiabimeighouthis body;Wallace was

told he could expect to start declining in three weeks and may starve to death in a month. He was
explicitly told he could not be cured, but that chémeoapy may prevent the cancer from

spreading furtheandextend his life by six to eight months. The following panel shows

Wallace's CA 19 scores increasing over the months following his diagnosis.

Patient: ROSE, WALLACE
Patient Id: 549292

DOB: 07/28/1951 \L
Diagnosis: Pancrealic Cancer

287 (H)

4587 1

1406.7 (H)

On December 26, 43, Wallace began ¢hchemothezeutic drugs Gemcitane andAbraxane
On that day, his CA 19 score was determined to be 500&Bortly before thisWwallace had a
"saying goodbyeparty. During the evengne of his relatives slipped some cannabis oil in his
wife Cathy's Christmas stking.

Wallace was initially very skeptical of cannabis oil, believing it to be propaganda for the pro
cannabis legalization moreent. With such a bad prognokis realized he had nothing to lose,
so hebegan taking two to thregrams of cannabis odlach day (a notably high dose). He did not
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know what to expeand wanted advice from a doctdhankfully, hefound Dr. Kathleen Smith,
who helped him obtain his medical cannabis license.

Wallace ingested cannabis oWferthe lastfew days of Decembemnd every day in
January. He did not believie the medicineaintil a scarin Februaryindicated a dramatically
reduced cancer cell count.

ab Trend

Practice: Med Onc
Panel: Tumor Markers

~ S I N
J LUl S

15006.8 (H) 3122 (H)

Thecombination of cannabis and chemotherapy nediiyinated Wallace'sancer The tumors

in his liver, spleenstomach wall, and kidney were gone. The only thing remaining was a small
portion of the original pancreatic tumor. On March 30, 2014, his G8W8s at 42; normal is

35. Wallace stated his intentiom continue using cannabis oil anegan working agairon May

28, 2014, CTscans showed no cancer and a nowaater cell count.

The author spoke with Wallace several months &fdoecame cancer free. Among other
things, he saithe had given away the cannabis oil he was using for maintenance doses to
sameone in a more urgent sitiat. Apparently due to thisoble decisionthecancereturned.
Tragically, Wallace was unable to reinitiate his former treatment protocol. His son reported to
the author tha¥Vallacepassed away in February 2015. It is hop#fat his experience will
encourage clinical trials as well as the use of cannabis extracts by other pancreatic cancer
patients.
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Prostate Cancer

DennisHill is a friend of the authoand an establishededitationteacher. He has writteregeral
books on meditation and yodeor ten years, he alserked in the field opreclinicalcancer
research. In February 2010, six biopsies revealed highly invasive and aggressive prostate cancer.
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CLINICAL HISTORY

GROSS DESCRIPTION
PROSLATE. NEEDLE BIOPSIES:

The ypecumen wai receved 10 6 vials contaene pink-tan G 1 em diam eter pyosrate biopsics in formala, sutenitted o toto

Stte Length
LA Raght Apex 2.0 cm (Z2eected)
1) Koghe Aixd 1 Scm iBuected)
(8 Right Base 17 an (Suingy, Bisected)
(i Left Apex 1 7 cm (Busected)
tEl Lelt Md 20cm (Sumny, Busected)
12 Lett Baze 2.5 am ¢ Tusected, Suugy )
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DIAGNOSIS
FPROSTATE, NEEDLE BYOPSIES:
(Al Right Apex ADENOCARCINOMA (GLEASON SCORE 3 +4=T7) INNGOLVING 100% OF THE
SPECIMEN (1 OF 1 CORES CONTAIN CANCER). GLEASON PATTERN 4
CONPRISES 60% OF THE CANCER. CANCER LENGTH 2 ¢,
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(R Faghe Mad ADENOCARCINOMNA (GLEASON SCORE 4 + 4 = 8) INVOLVING 100% OF THE
SPECIMEN (1 OF 1 CORES CONTAIN CANCER). CANCER LENGTH 1.5 cm.

(C1h Raght Base: ADENOCARCINOMA (GLEASON SCORE 4 +3 = 7) INVOLVING 100% OF THE
SPECIMEN (1 OF 1 CORES CONTAIN CANCER). GLEASON PATTERN 4
COAIPRISES 80% OF THE CANCER. CANCER LENGTH 1.7 cm.

Dennis Hall

Feb 24, 26101102 PM 6045451917 To. 12036345355 Page %/4 (\)/5‘\\
NN BL10-0104-0001298
(D1 Latf Apex ADENOCARCINOMA (GLEASON SCORE 4 + 3= 7) INVOLVING 35% OF THE
< SPECIMEN (1 OF 1 CORES CONTAIN CANCER). CLEASON PATTERN 4
COMPRISES 80% OF THE CANCER. CANCER LENGTH 0.6 cm.
21 Left Mad ADENOCARCINOMA (GLEASON SCORE 4 +3 = 7) INVOLVING 63% OF THE
SPECIMEN (1 OF { CORES CONTAIN CANCER). GLEASON PATTERN 4
COMPRISES 83% OF THE CANCER. CANCER LENGTH 1.3 em.
(F1) Leit Base: ADENOCARCIMOMA (GLEASON SCORE 4 + 3 =7) INVOLVING 90% OF THE
SPECIMEN (1 OF 1 CORES CONTAIN CANCER), CLEASON PATTERN 4
COMPRISES 68% OF THE CANCER. CANCER LENGTH 2.25 cm.

Dr. MeNally concurs,

Dennis was stunned to hear this diagnosis ateing lived such a healthy life, but givire
prevalence of prostate cancer in his fantily,always knew he was at risk. Higop experience
in cancer research made Denangrse tdhe traditional routes of chemotherapy, radiation, or
surgery,as hewas aware of the potentially devastating side effétésbegan to research
alternaive methods of cancer treatmemtd learned about cannabis @ifter thoughtful
consideraton he deci ded this was the pathnjug8 hi m.
2010, is recorded onlinéi{ll, "Treatment").

Prior to the first entry, Dennis had been consuming canmafiised butter, as he had not
acquired fullstrengthcannabis oil yet. After procuring diis condition steadily improved
prostate psy was taken on January 25, 2011 to determine if timecavas going into
remission, andm February 8, 201, Dennis learnete was cancer free (Hill, "Cured"). The only
pharmaceuticatype treatment Dennis received was three injections of Lupron,daogan
antagonist which can potentially slow the rate of cancer growth. However, it does not attack
cancer cells directly.
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FINAL for HILL, DENNIS (S2011-001000)
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C. H. Park, MLD,, Lab Director
) C.F. Galang, M.D., Co-Director
Y. S. Park, M.D., Pathologist

H. Xu, MLD., Ph.D., Pathologist

K. L. Cooper, M.D., Pathologist
G. Sharma, M.D., Pathologist

212 Huron Road Swse 520, Cleveland, Obio 44115 Office: 216-861-5846 Fxx 216-361-1720 Tl Froe: $00-827.6446 www.OncoDisgmontic com
Account Name & Address Patient Name:  HILL, DENNIS
M-00104L"SV Case Number: (D
DR. ALEXANDER LIU Date of Birtn: (D
1541 FLORIDA AVENUE, SUITE 100 Age: aa
MODESTO, CA §5350 Collection Date: 01252011
Phone: (209) 577-3388 Fax: 12095214360 Received Date: 01 26 2011
LB RB
Benign Benign
LM RM
LA RA
RM: Atypical small acini Diagnosis summary
| PROSTATE DIAGNOSIS |
Site Diagnosis Site Diagnosis |
| Lm: ATYPICAL SMALL ACINI WITH MARKED DRYING RM: ATYPICAL SMALL ACINI WITH MARKED DRYING ARTIFACT
ARTIFACT (SEE COMMENT). (SEE COMMENT). ‘
LB: BENIGN PROSTATIC TISSUE. RB: BENIGN PROSTATIC TISSUE.

JB/GS/pp

Dennis appeared on a program called "Spiral Up with Ava M&i&ll his story ("Spiral Up").
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Taras Wybaczynsky, thimunder ofa cannabis extract compaogiledRimidya, revealed his
battle with prostate cancer in a blog interview (Volpk)y motivationcamefrom my own
personabliseasel wasdiagnosed 7-years-agowith metastatigrostatecancer.This producthas
allowed meto bethelongestlived metastatigrostatecancempatientat the medicalfacility | am
involvedwith," saidTaras.He alsorecountedexperiencefrom otherswho usedhis brandof
cannabisnedicine."The resultsof bothtopicalandingestionof our producthavebeen
astonishingyith psoriasispain,neuromusculaandneoskeletapain,andsomuchmore."”

A Septembel8,2013articlefrom TheTelegramreportedPaulMorrissey'sexperierce
with StagelV prostatecancenSweet,"Man Convinced").He had put off medicaltreatmentgor
abouta yearwhile trying to sourcecannabisil. During this time, the cancetbeganspreadingo
his backandlymph nodes At somepointearlyin his battle he useda pill medicationfor abouta
monthandaninjection prescribedby his oncologist,butrefusedconventionachemotherappr
radiation(Sweet,"Man Says") Pauldiscontinuedhe pills andinjectiors afteracquiringcannabis
oil andexperiencingts profoundbenefits He saidhis prostatespecificantigen(PSA)levels(a
markerof prostatecancer)plummetedaftersix weeksof cannabiil ingestion

Dr. RandyHart, Paul'sphysician,confirmedthathis PSAlevelshaddropped
substantiallyfrom 29.5to 3.3. Someregressiornin his lymph nodesandabdomerwasalso
observedDr. Hart saidtherewasa "majorimprovementin his situation,"andPaulhada "really
goodresponse.He alsocautionedhattherewasno way to be certaincannabisil was
responsibldor hisrecovery,asthe conventionamedicdaion mayhavecortributedto his lower
PSAlevels.

However,Paulcreditsthe cannabiil with the majority of his recovery."It makesme
feel20yearsyoungert h awhaitse marijuanaoil does,"saidPaul.He alsoremarkedon how
hewasableto shovelsnowfor threehoursduringarecentblizzard."Therewasprettyferocious
wind andsnow.l cameout of it looking like awalking popsicle Howeverafterall thatwork and
soforth | wasin excellentcondition.Evenwithoutcancer] w o u | suspéct dastthatlongor
dothatwell."

Addingto thelikelihood thatcannabisil workedfor Paulis a Januaryl4, 2015article,
which sharedPaul'scontinuedwellness(Sweet, "MarijuanaQil"”). He s still only usingcannabis
oil andhasbecomea majoradvocatdor clinical trials.
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Rhabdomyosarcoma

ChicoRyderwasdiagnosedvith Stagelll/Group Ill parameningeambryonal
rhabdomyosarcoman especiallyaggressiveoft tissuecancerjn Decembef012(Kander "13-
YearOld"). HeimmediatelybeganchemotherapwfterdiagnosisFrom Februaryto March
2013,Chicoalsocompletech 28-sessiorprotocolof radiation,which consistedf onesession
perdayfive daysaweek.Theintensecombinationof thesetreatmentausedorrendouside
effects,includingneardaily vomiting andpainful nervedamageChico eventuallyneededo stay
in the hospitaleverytime hereceivedchemotherapy.

C h i oarénsPaulandAngelaRyder,knewtheyneededo do somethingo mitigate
thedamaye from conventionatreatmentand boosttheir canceffighting power.After Angela
learnedaboutcannabiil andextensivelyresearchethetreatmenbption,thefamily decidedt
wastheright thing to do.

Chicofirst tried Marinol, a syntheticform of THC, which moderatelymprovedhis
symptomsHowever the drug'sbenefitsdiminishedovertime. He thenbegarnreceivingcannabis
oil from Aunt Zelda'sin July 2013.Theimpactfrom this betterform of cannabiextracttherapy
wasremarkableWhile theoil did notfully reversethesideeffectsof thelargedosesof
chemoherapyandradiation,Chicoexperiencedgignificantbenefits His vomiting reducedoy
half andhis neuropathystoppedorogessing By August2013hewasableto getoff intravenous
nutrition andbeginusinga G-tube,whichis betterfor liver function

To fight the pain, Chicowasprescribedsubstantiabmountsof opiatesjncluding
methadoneCannabiil enabledChicoto weanoff opiateswhile controlling pain. Furthermore,
C h i ombit@ Isloodcell countsrecoeredfasterthanexpectedafterchemotherapgessionsand
hedid notneedto delaychemotherapgt all oncehe beganusingcannabisoil.

Chicoutilized arangeof integrativetherapiesalongsideconventionatreatment,
including cannabiil, mistletoe acupuncturemedicinalmushrooms|P6 andmanyother
supplementsBy November2013,Chicowasdeclaredn remission He substantiallyeducel his
cannabigioseto 85mgof THC and100mgof CBD perdayfor maintenanceChicohassince
recoveredrom muchof thedamagéhe enduredput hestill hasafair wayto go beforeheis
completelyhealed
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Skin Cancer

David Triplett treated skin cancer on his nesth cannabis oil and documented tesults in a
short film titledCured: A Cannabis Storyeleased oruly 6, 2010 ("Cured").
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Maggie Peron discussed her&ar oll father's use of cannabis wila December 23, 2009

video (Avery). Hehad squamous cell carcinoma on his hatthad to livewith constant

scabs, pus, sores, and pain. 8tevinced her dad to try topicalgpplied cannabis oil one night;

the very next day he reported substantially reduced pain. After a month, the scabs and sores
almost completely disappeared. There was hardly any scaring, and the pus had gone away
completey . " Thatds the main thing, thereds no pai
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Michael McShane turned to cannabis oil after trying to éindore effective wafreat his

recurring skin cancer (Gholsomi). the late 1980ke was diagnosed with HIV, which
subsequently led tmany bouts with cancer. For years, Michael fought these cancers with
surgery, chemotherapy, and radiation. In June 2011, the cancer on his face returned in a spot
where it was previously removed with surgery. Although initially skeptical, Michave

camabis oil a chancel Yot Simpson oil and started putting it on and after ten days, ten days |
saw it. The cancer started to break up before my eyes. It looked like a big white callous, and it
started to fragment and break up. | was cryihgias unbeligable.”

Il n an August 2011 Detroit CBS News article
the cancer cells had decreased up to 60 percent after two months, and the results warranted
scientific study into cannabis extracts for skin carftaNeill, "Skin Cancer Patient Says Oil").

An article a month later confirmed all visible signs of cancer were gone, and Dr. Moiin was no
longer recommending surgery (McNeill, "Skin Cancer Patient Says Medical").
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Michael has since had some recurrences of skinecabat has continued thanage therwith
cannabis oil.

Brian Stewart is a Canadian Motorsgaall of Fame inductee whsuccessfully treated
his cancer with cannabis ¢iRethink Cannabis)After noticing a progressively growing tumor
in his ear, Briarwent to his doctor, who said he would have to renBvan's entire eao get
the tumor. Briaraccepted thisndmadean appointment to see a specialist.

In the meantime, a friend told Brian about cannabiamil gave him som®espite
having never sn@d a cannabis cigarette in his life, Brian decideiabit. Within a weekof
topically applying the oilbits of the tumor were falling offi the showerTreatment was
interrupted when Brian took a trip to Dallas, but upon returning he finishetetienent. From
start to finish, not including his time in Texas, it took three and a half weeks for the tumor to
disappear.

Briand dndét stop with his own healing; he hel
A friendobds wi f e earaddopcéally applyngaroune threeignamstofoil over
three and a half weeks (about the same amount of time as 8iraimatedthe cancer. Another
f r i e ifeddévelopadnelanoma on her le§lost of itwas eliminated with surgerput some
cancer pparently remained between the stitching. Brian gave the woman cannabisail,
eradicated the remnanssfter seeing his video, it is clear why Brian is often referred to as one of

the greatest personalities in Canadian racing history.
/‘

A June9, 2013 videosharechow a mannamedlackuseda comprehensiveannabidreatment
programto controlskin cancer("RRTV // Jack™).For 40 years Jackhadto regularlyseedoctors
dueto theaggressiveessof the cancer For the most reant decade of this histgrheneededo
undergo surgery teemovecontinuouslyreappearing skin cancer lesions.

After a year of being part of River Rock, he talked with Tony Verzura, a proprietor of the
dispensary, about a plan to combat his skin cancer. dieeyeda completgorogram that
includedteas, tinctures, capsules, oils, aad juices. Within a month, Jaclskin had improved
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dramatically. After another two weeks, he went into his tieath regularly scheduled
appointment, where normally he would have lesions eda@séroze off. At this appointment,
for the first time in at least ten years, the doctor found nothing to remove.

Jack alsaisedsmall amounts of topicallgpplied cannabis oil for single spots of skin
cancer that appead. He saidhat by putting oil ato a bandage artlen onto a spot, it
disappeareth days.

Harborside Health Center, the largest dispensary in the world, supplies cannabis extracts for a

wide variety of uses. The owner, Stephen DeAngelo, is an accomplished activist and

businessmam the United States. He appeamed®un From the Cure,2he sequel to Rick
Simpsonbés original documentary about cannabi s
segmenftrom thedocumentary'srailer, Stephesaid "We have skin cancer patients whe ar

coming to Harborside every week. They take the oil, they put the oil on their lesions, the lesions

stop growing immediately."

<

STEVE DeANGELO

HARBOURSIDE HEALTH CENTER
DAXLAND, CALIFORNIA

Cannabis Science, a Coloradased corporation, posted documentation of basal cell carcinoma
being eliminated with the topal use of cannabis ait 2011 ("Cannabis ScienceDr. Robert
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Melamede, the faner CEO of the company, hakared additional documentation of skin cancer
remissions at medical cannabis conferences.

| saw [ - =i 12st week and undertook some biopsies.

As you know we have been keeping an eye on her right cheek for a couple of years. She treated the
biopsy proven BCC with a tar extract which seemed to get rid of the BCC from a clinical point of view.
A persistent red spot in the middle of the area was biopsied last week, the result of which showed

benign fibrous papule only. There was certainly no evidence of BCC. | reassured [ o this

result over the phone today.

Over the last couple of months [l has noticed a scaly area on the right alar. To exclude BCC
we also took a shave biopsy of this last week. The pathology result was simply solar keratosis.

At this stage | have not arranged to see -gain routinely but | would be happy to see her at
anytime if necessary.

- knows to report any suspicious changes that occur. Thank you again for referring her.

Yours sincerely,
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Robert Platshorn is the founder of The SilWeur, an organization dedicated to educating senior
citizens on the benefits of cannabis for-aglated diseaseble spent almost 30 years in prison

for importing cannabis into the United Statdsouple years after being releasBadpertbegan
having may skin cancers appear on his body (Platshorn). He had one carcinoma surgically
removed, but theesulting wound would not heahd the cancer began returnifmbert

acquired cannabis adind began topically treating tbancer. After three days, the walibegan
growing fresh skin rather than scar tissue, and the cancer died. Over the next few Ruights,
continued to successfully treat new skin cancers with cannabis oil.

Robertalso lamented that his parole officer, a man named Tony, was unakk to u
cannabis for the debilitating disease he became afflicted with. Tony was avrarkests use of
cannabis for skin cancer and had no objections. He was currently undergoing chemotherapy, and
talked withRobertabout his desire to use cannabis. Hosvelve never did out of fear dédsing
his job and pension. He eventually passed away, leaving behind a wife and two daughters.

After Tony's passingRobertwas given a new parole officer who was not as sympathetic
to his situation. He was ordered to stomgsannabis oilThis caused great hardshipRobert
as he waso longer able to setfeat thecancer and had to undergo at least some surgeryf
June 2015Robertwas stillvibrantly sharing his message and attending conferehi@eshows
no signsof slowing down.

A graphic featured on CureYourOwnCancer.shgwed a melanoma remission framwoman
named Tricia Dennis ("Cannabis Oil Testimonialdgn Marsh, the founder of Cannabis Oil
Success Storieg, popular Facebook grougxiginally created thiggraphic
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Another image from the same webgiemonstratedn anonymousuccess with basal cell
carcinoma. The cancer wasated with cannabis oil over a three week period
("5078532_orig.jpg")
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Assorted Cancers

There are many report§ doctors or caregivers observiggccess against a wide range of
cancers through the use of cannabislniaddition to thegpatent mentioned earlier, a patent
published March 7, 2013 related to the use of phytocannabinoids like THC and CBD for the
treament of cancer, particularly prostate, breast, or colon cancer ("Patent US20130059018").

Phytocannabinoids in the treatment of cancer

ABSTRACT

This invention relates to the use of phytocannabinoids, either in an isclated form
or in the form of a betanical drug substance (BDS) in the treatment of cancer.
Preferably the cancer to be treated is cancer of the prostate, cancer of the breast
or cancer of the colon.

Publication number
Publication type
Application number
PCT number
Publication date
Filing date

Priority date (3
Also published as
Inventors

Original Assignee

Export Citation

US20130059018 A1
Application

US 13/634,343
PCT/IGB2011/050487
Mar 7, 2013

Mar 11, 2011

Mar 12, 2010

CA2T792722A1, 5 More »

Pharma Limited

BiBTeX, EndNote, RefMan

Classifications (29), Legal Events (1)

laro, 22 More »

2 Pharmaceutical Co., Limited, Gw

External Links: USPTO, USPTO Assignment, Espacenet

Dr. Jeffrey Hergenrather is a former emergency room physician, President of the California
Cannabis Research Medical Group, and one of the first licensed doctiaat patients with
cannabis. Dr. Hergenrather has presented at numerousactiédited medical conferences, and
a presentation he delivered on June 15, 2014 succinctly captured his obserkaticimes ) He
shared how cannabis was positively affectimgny conditions, including irritable bowel disease,

Al

zZzhei

mer 6s,

aardc ema.n yRd ulmss od e &n

w drantatic |

and many patients refused to return to their original medicines after using cannabis.
In terms of treating c&er, Dr. Hergenrather said he ls@®ngood results by topically

applying cannabis oil on carcinomas. The article summarizes:

"Not all tumors are sensitive to cannabinoids. Hergenrather said common lung cancer, and some

thyroid and breast carcinomas dat appear to respond well to cannabis treatment.
Cancers that have responded, he said, are: neuroblastomas; certain types of breast cancer;
hepatic, renal, pancreatic cancer; colorectal, cervical and prostate cancers; Hodgkins, Non

Hodgkins, and Mantle delymphomas some leukemias; skin cancers, and sarcomas."
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An oncology nurse with 17 years of experience named Valerie Warwick remarked on her
cannabis extract observations in a December 17, 2014 inteiavk). Shehasseen many
cancers completelygaled or significantly improved with cannabis treatment, including
lymphoma, leukemia, breast cancer, colon cancer, and more.

A biotechnology research organization known as Emerald Bio is one of many working to
develop cannabinoitbased drugs to figltancer. The CEO, Johan Pontin, casually alluded to the
fact that cannabis extracts were already being useddtcancer in humans in a January 28,
2014Boston Globarticle (Stockman)A segment from the article states:

"Pontin, who applied foralicene t hr ough an offshoot company, ¢

ease the pain of a couple of hundred cancer p
might actually cure cancer itself.
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That ds right. He says that nwoikingewth vers i n R
marijuana for years have beaten back cancer with highly concentrated oils derived from
cannabis.

‘There was an 8@earold patient with esophagus cancer,' he said. 'Today, she is 91 years
old and totally cancefree. Even the insurancecompy coul dndét believe 1it.

The Wo/Men's Alliance for Medical Marijuana (WAMM) is a health cooperative in Santa Cruz,
California, founded by Valerie and Mike Corral. They specialize in treating seriously and
terminally ill patients, including cancer patisnMichelle Aldrich,whose case was shariedhe
Lung Cancersection, used WAMM's medicirend Valerie's generalpportin her fight against
lung cancer. According to United States Federal Judge Jeremy Fogel, "WAMM is the gold
standard of the medical m@ana movement" (Krassner).

Valerie has presentdter workat several conferences. At the Eighth National Clinical
Conference on Cannabis Therapeushbssharednformation abousix latestage patient cases,
includingdataon THCCBD ratios,dosage levels, and cancer markers decreasing (Kander,
"RECAP").

In a May 11, 2015 article in a local Santa Cruz paper, Corral alluded to the amazing
results she is seeing (Clark). "We treat many cancer patients witiamuabis extract Milagro
Oils, and the results are staggering. Every day people call to tell us that instead of their condition
worsening, thereds no evidence of disease. "

Dr. Allan Frankel revealed his caneslated observations in a March 9, 201#imiew
(Mercola). Dr. Frankel has treated patients with cannabis for the past seven years. He has seen
"tumors virtually disappear in some patients using no other therapy except taking 40 to 60
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milligrams of cannabinoids a dayde hasseen tumors shrinknd metastatic areas disappeatr.
Interestingly, in some cases he has obsetwexrs vanish, reemerge in other areas, then shrink
or vanishagain.

Corrie Yelland is a cancsurvivor and prominerdctivist who eliminated terminal anal canal
cancer withcannabis oil (Yelland)She also used the oil to overcome a loergn, treatment
resistant chronic pain condition stemming from heart surgery she received in 2007.

In July 2011, Corriavas dagnosed with anal canal canc8hortly before, shkad also
been diagnosed with two spots of skin cancer on her collar I8reunderwertivo surgeries to
remove the anal canal cancer, but was tattlation would be necessarytreat the deepest parts
of the cancerAfter learning of radiation'potentially devastting side effects, including'2and
3" degree vaginal and rectal burns, Corrie decalesidid not want to pursue the conventional
treatment. Without itshe was given two to smonths to liveShe learned about the anticancer
potential of cannabis citom a friend, and after doing substantial research decided she would
moveforward with cannabis therapy.

Corrie started witsmall doses obrally-ingestedccannabis oil, slowly working her way
up to higher doseshealso applied the oil topically to hekin cancers. There were visible
changes within 48 hourand in just over a week the spetsre completely gone. Two weeks
into her regimen, the pain in Corrie's sternum, as well as her nerve pain, had become almost
nonexistent. Thipain had been withdr 24/7;she never imagined she would be pain free again.
This allowed her to sleep through the night and stop taking sleeping pills.

In addition to taking cannabis oil orally, Corrie used cannabis suppositories in the form of
gelatin capsules fillg with cannabis and olive oilsler experience with skin cancer led her to
believe thagetting the medicine as close to the cancer as possible would maximize
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effectiveness. By May 2012, the doctor who discovered Corrie's cancer could no longer detect it.
Corriewent to a specialist on September 20, 2012 for more exteesitieg,where it was
confirmed that she was completely cancer free.

A report from a local ABC News station reported on Brett Strauss' experience with neck cancer
("Medical Marijuana Canc#). Brett was firs diagnosed with cancer in 200%fter beating it

with conventional treatmentthe cancer returneakfive malignant tumors in January 2010 H
decided to try topically applyingannabis extract balon his neck, and in March 20#@ctors
identified only one tumor as malignant. Aftes experience, Brett wanted to research the effects
of cannabis oil for other cancer patients. However, there does not seem to be any further
information available about his intended research.
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BRETT STRAUSS
LAKK INVESTMENTS
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A December7, 2014 story from an NBC affiliateported on Cecilia von Harz ("Toddler

Using).She was diagnosed with a rare kidney cance
radiation, and chemotherapy were al |lfuthert empt e
treatment. At this point, parents Jim and Jaclyn sought out alternative treatments, which

consisedof cannabis oibnd an organisugarfree diet.The effects were powerful. "She was

sick, she was in painJaclynsaid. But sheds saw mB8kcddobehappy, shebd
The parents also said the treatments have shown great promise in shrinking Cecilia's tumors.

David Adkins was diagnosed with a spinal tumor stretching from the second thoracic vertebrae
to the ninth ("Intoducing™).After seven weeks afannabis extract therapy, themor
disappeared. David stated:

"1t does wor k. |l tds not just that it makes me
gone. We never did a biopsy to know whether the tumor was cancgrnascancerous, but
either way it didnét matter because it was gr
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me, and they canét find it now. Soé thereds
see the results on the MRIs."

David Adkins

Spinal Cord Tumor Survivor

Steve Kubby is an accomplished businessman and activist who assisted in the drafting of
California Proposition 215'Gteve Kubby). In 1968, Steve was diagnosed with malignant
pheochromocytoma, a rare, fatal form of adrenal cancer. Despite an extremelyohiglitym

rate, Steve was able to control the disease for decades by smoking large amounts & cannabi
His original doctor stated)ri some amazing fashion, this medication has not only controlled the
symptoms of the pheochromocytoma, but in my vieas, &rested its growth.”

Stevetalked abouputting the disease into apparent remissioa November 2015 article
(Kubby). In February 2012, he began using a cryogenic extract from fresh cannabis plants. This
enabled him to take in large amounts of raw caimads. He got the idea from Dr. Raphael
Mechoulam, who had said drying cannabis results in the loss of important cannabinoids. After
making the extract, Steve began taking a quarter teaspoon every day.

On May 16, 2012, he experienced severe vomitingléséed four days. Although he
initially blamed food poisoning, the fact his cancer symptoms ceased after the event led him to
believe tumor cell death was the real cause.

Steve cacluded the article by sayingQT course | realized that extraordinafgims
require extraordinary proof, so | decided to wait a year and see if my symptoms returned. They
did not and | began to experience excellent
my health continues to improve. Recently, | took a labaed was stunned to find out that my
catecholamines in my blood have dropped from 10 times normal to normal. To the best of my
knowledge, this is the first time in medical history that someone with adrenal cancer (malignant
pheochromocytoma) has ever ree@d from this terrible diseaseCatecholamine levels are the
chief measurement by which pheochromoctyoma is diagntBedgchromocytoma.”
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A story from October 2015 about a Pennsylvanian man, anonymized for his legal protection,
described his sucse against terminal cancer with a combination of cannabis and chemotherapy
(Nichols, "Cancer). The man was diagnosed with a rare bile duct cancer and given a two
percent chance of survival. Even with chemotherapy, it had metastasized to his liver and lung
He began ingesting TH@ch cannabis oil his wife made for him; after almost three months of
the oil and continuing chemotherapy, the cancer in his lungs was gone, and the tumors in his
liver shrank, disppeared, or remained the same.

"I was shocked. diropped to thground. | could not believe it,"” said the mahthbught
it would be a mirad drug for him and it has beesAdid his mother. The oncology nurses were
al so surprised at the mandés progressefhis but due
secret medicine. Furthermore, the man kept his hair and gained weight despite chemotherapy.

An update from ABC27 published February 16, 2016, revealed that the above patient
decided to identify himself in an effort to instigate faster chaNgehéls, "Update). Randal
Ray Robertson, 56, had been givehl9months to live after the bile duct cancer had spread to
his liver and lungs. Interestingly, Randal actually invited ABC27 to his CAT scan, and the doctor
allowed the family to recorde resultsThe doctor statedThe CAT scan looks great. There are
no nodules in the lungs. Now, there are just a couple subcentimeter lesions on the likest The
of the liver looks greatRandal 6s | ungs were also stil]l cl ea
his liver had decreased even mdfEhere was no denying at that point that this was not normal
and this was nougt the chemotherapyRandal said. His wife Molly statethWWe could have
gone to jail when we were actually using it. | mean, we were in jdgpbut we had such
amazing results that we had to step'out.
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Todd Mitchem is an accomplished cannabis entrepreneur with several successful ventures in the
industry. In a December 2015 interview, he described what led him to leaving the traditional
comporate world in 2012Mitchem). At some point in her life, his mother was diagnosed with
breast cancer, which she beat with radiation and chemotherapy. Around 2008, she was diagnosed
with cancer again. This time, it was adenocarcinoma of the chest walleamd. Tumors had
spread throughout her body, and doctors said she had four to six months to live.

A nurse suggested to Toddbébs mother that sh
For six months, she ate a cannahfsised muffin before bed, whicsignificantly helped with
sleep. Surprisingly, the cancer was eventually completely eradicated, and as of December 2015
Toddds mot h eThatdiagnosigwad almost deven years afjo and my mother is
STILL ALIVE today. Her cancer is completegradicated. | believe she is still alive and has
beaten terminal cancer becausé&e@f choice to consume cannabsaid Todd.
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A January 2016 news article described the experience of David Hibbai. The fathetof-

one was diagnosed with Stageldtdwel cancer in July 2012, which was initially eliminated with

a combination of chemotherapy, radiation, and surgery. However, the cancer eventually returned
and was deemed terminal by David's doctors. He started taking cannabis oil in May 2014
alongsidechemotherapy, but stopped that treatment around the end of August 2014 because it
was making him feel bad. However, he had radiation therapy and an operation at the end of
October 2014 as well. In January 2015 he was pronounced cancer free. The comiiination
cannabis oil and traditional treatments appeared to prove effective in eliminating a terminally
diagnosed cancer.

The article on David also mentioned Gary Cartlidge,-gé#old cancer patient. He stated, "I
was diagnosed with terminal canceQntober 2014 and the doctors only gave me between three
and six months to live. | started using cannabis oil about 12 months ago, and | am still here.
What David is doing is tremendous because there are people out there who need help, but don't
know whereto go for advice on alternative treatments."

Cheryl Pearson's experience with terminal Stage IV ovarian cancer was detailed in a
March 29, 2016 article in a Canadian newspaper (Parmg#)cancer initially manifested in
2009, but was not diagnosed uil13. Two large tumors were found, and doctors planned
chemotherapy as a means to extend Cheryl's life. Even with that, she had only about six months
to live. Her husband Chris began researching alternatives, and discovered cannabis oil. He did
not entirdy believe it could eliminate her cancer, but would at least be able to help her with the
pain and allow her children to remember her in a better light. Interestingly, it was the head
pharmacist for the Canadian Cancer Society who ultimately convincegl @hawy the oil.

"My wife is dead set against cannabis, doing something that she grew up to believe is
criminal,’ said Chrisnoting that the meeting with the pharnsaatarted to change her mind.
'When | asked if it would work, he said there are imucal trials but he advised us that three of
the worldbés | argest pharmaceuti cal companies
specifically for the treatment of cancer, so there isalsly something to the concept.™
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After a few chemothapy treatments, it became apparent that Cheryl was allergic to the
chemotherapy and could no longer take it. Doctors told the family to prepare for her death.
Cheryl kept taking cannabis oil as her only treatment; after five weeks, a CT scan showed the
tumors had reduced by 25%. The cancer kept decreasing to the point where Cheryl was eligible
for surgery. When doctors removed the tumors, they were already "completely dead.” By March
2014, Cheryl was officially proclaimed to be in remission.

"I guess | negr would have believeddtthe results | sairom this plantinitially | only
t hought you could smoke it and | was not goin
just thinking it was a puff of smoke and if | havecamr | 6 m not /[ gsaidGhgyl.t o add

At the Virtual Cannabis Health Summit in January 2016, Alison Ettel spoke about her work
treating animals with cannabis extracts as part of her company Tredtwyel[Note: Article is
about the Summit, the video must be purchgs&ip has observed immense benefits of both
THC and CBD for cancer, epilepsy, anxiety, hip dysplasia, pain, pancreatitis, glaucoma, hot
spots, and skin conditions. Some animals she has treated have becomdrseizuth her
products.

Alison discussed sexa specific cases. Small amounts of RGBD oils showed to be
very therapeutic for anxiety. One dog was made immobile by arthritis, and within four days of
high-CBD treatment he was running again. Cats that could no longer do full stretches regained
their mobility. Like humans, animals sometimes need CBD, THC, or THCA to get full seizure
control. One dog's pancreatitis cleared up after 8 days withCGigh treatment. Topical use of
THCA has also proven effective for hot spots.

A cat named Jukey with areaform of skin cancer called Bowen's disease ased
THC:CBD formulation internally, and a THCA formulation topically, and the cancerous scabs
started going away. A dog named Bodie had terminal renal cancer and was expected to pass
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away in just a weekde began using the 1:1 oil, and over 9 months later has been confirmed to

be cancefree. Another dog named Kaiser had a huge tumor in his nose and couldn't breathe, and
was said to be endf-life. Using the 1:1 oil, his tumor apparently receded and hewsacting

like a puppy after a year of treatment. Another dog named Cheyenne had a giantsoédall

tumor on his leg. He was started on the 1:1, and by six months it was gone. That occurred in
2009; by 2016, Cheyenne is still alive.

Jukey Bodie

R 1:1

THCA topically

Kaiser Cheyenne

i 1:1

Bob Blake is the owner of 5th LMNT, a dispensary in Oregon. In August 2015 he testified

before the Georgia Commission on Medical Canndkdsdrgia’). Bob came highly

recommended from an esteemed physician in the state, which is why he had the privilege of
speakimy to this group of Georgia legislators. He spent most of his 30 years in the healthcare
industry providing anesthesia services. Bob was accompanied by the chemist he works with, Ken
White, as well as a patient, Ashley Lovely, who survived cancer.

Bob leaned about cannabis oil for the treatment of cancer in February 2013 from a nurse
friend. He described his work with six lagéage cancer patients, most of whom had been given
weeks or months to live. Those six achieved remission usingdaiggs of TH&ich cannabis
oil, although significant amousiof CBD were present as wel”t'first | thought it was a
miracle, | thought itvas crazy. But not six for sixsaid Bob. The cancers he treated were lung
cancer, pancreatic cancer, neuroendocrine cancestlo@ecer, and brain cancer (two patients
shared one of those forms of cancer). He noted that his patients took in very high doses and slept
around 12 hours per day while they were healing.

After Bob and Ken spoke, Ashley described her experience withcaledinnabis. She was
di agnosed with Stage 111 B Hodgkinés | ymphoma
tumor in her neck and chest. She was initially prescribed Marinol, the synthetic form of THC,
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which worked very well for her. She achievedirgsion with the conventional treatment, but the
cancer returned in April 2015. Having been through chemotherapy before, the possibility of
doing it again terrified her. She researched medical cannabis oil and eventually began using a
medical cannabis oiith THC and CBD. She started on low doses of the oil and worked up to
1.5 grams per day. After 10 weeks, she returned to her oncologist, and the lesion on her lymph
was gone. She is now on a low maintenance dose. She said medical cannabis oil worked bette
for her than any other medi@at she ever took in her lifeMedical cannabis does work to cure
cancer or at leagtut that cancer into remission.”

The March 1868-ebruary 1869 issue dhe Medical Recordocumentedeveral cases of
physicians usig cannabis extracts in their pracicamong hundreds of other general reports
from across the United States (Shrad®ne such case on Page 8iEkcribedhe use of cannabis
tinctureto treata fibroid tumor.
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