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_here’ S :o,_“r_sm __ 5@2_ mwoﬁ
_omsbmgm of course. It'sbeen around

huma

In Siberia charred seeds have béen mcﬂhm
inside burial mounds dating backto 3000 B.C.
The Chinese were uging cannabis as a medi-

cine thousands of years ago. gﬁmﬁmzm is deeply -

American too—as American as @mowmm Wash-
ington, who grew hemp at Mount Vernon. For
most of the country’s history, cannabis was le-
gal, commonly found in tinctures and extracts.
Then came Reefer Madness. ._.Sm:.anmsm ‘the
Assassin .cm Youth, The Killer Weed. The Gateway
"Drug. For nearly 70 years the plant went into
hiding, and medical research largely stopped. In
1970 the federal government made iteven harder

~. - to mﬂz@% miarijuana, classifying it as a Schedule I

- %:m[mmmbmmwomm mcvmﬁﬂwnmﬁﬁwgéﬁﬁmm.

nd pretty much forever.

cannabis is experiencing arebivth, We're mb&s

. .mEﬁEmom -and possibly .HEH.mo_mm conceale
- side this once forbidden EE,; Eﬁyonmr m

ijuana is still Qmmm&m@ as a Schedule I mr._._m
Vivek Murthy, the US. surgeon mmﬂmu& Hmnmwﬂ
expressed interest in what science will lea
about marijuana, noting that ﬁwm_:zEmu% data
showr that “for certain medical nosmuﬁobm and:
symptoms” it can be “helpful.” .

In 23 states and the District om O&Eﬁ ia
cannabis is legal for some miedical uses, mum.
majority of Americans favor ._mm&wum&ou fo
recreational usé. Other countries are Eﬁzdﬁbm
their relationship to pot too. GE@»% has vote
to legalize it. Portugal has decr ized it. I$
rael, Canada, and the Netherlands have medica
marijuand programs, an in _.mnou_nwm 3 HEEmH.
ous aoshgmm.._._mﬁm _E.mumwnmm uommmmﬂos laws:

. ~Ganja is mE%E Ao =m more, its unmis




nmE@cqu _mnmwzwm munws.wmm“ intense shoe-
gazing, amnesia about what happened two sec-
onds ago, and a ravenous yearning for Cheez
Doodles, .H_:oﬁmw.ﬁwﬁm,m ‘never been a death re-

boﬁom from an oquOmm Emﬁ_mmumlmmcmowmb% :

ﬂomm%m.mwoﬁ Hﬂmwmnoﬁlpm alsoa voém% andi in

o mE_,._on. many, omnﬁmgm has become a ﬁoEo
£6 dill pain, aid sleep, mEﬁEmﬁm appetite, buffer
life s thumps and shocks. m.o_wm champions say
.n.wom_m back Hm%mmm of stress.” Tt’s also ﬁronmwn
- to be useful as, among, other. .%.Emmn an anal-
. .mmmwo., an E.Emupm_un a UHOSOWQEESH. and an

mbﬂ-uuﬂmhgmguw Tt's even been found to. help-

cure a bad case of ﬂrm Eoﬁ.ﬁm OoEﬂoﬁam in

mum..@mmﬂ. some mﬂosﬁmﬁm noﬁﬁa ‘may rmwv :

.Em Uo% .H.mmﬁmﬂm vital ?znﬂgm such as pro-
_.ﬁmoﬁzmerm brain against traumia; cooﬂuum the

immune system, and siding in ° EaBoQ mxﬂﬂn- :
- active Emwm&m_.ﬁ ‘its mind-altering essence—the
"mnﬂm Eﬁ makes you high. Mechoulam, along
witha noummm_._mh had discovered tetrahydrocan-
. E&E& (THC). He and his team also m—ﬂﬁ&mﬁmm :
L the chemical mﬁ.an—.ﬁ.m of cannabidjol Aowg. .
- mﬂcﬂ._mu key ingredient in Emémmumu one that

-

-tion” after nmﬁwmﬁo@r_o events.

. In the'apparent rush to accept %mmm into. mpm .
‘EmEmﬂoﬁ: to tax'and H.mmz_m_“m it, to legiti--
1 mize and noEBc&@ it, E%ownmﬁ mﬂmmﬁonm.

.wmupmm.._,.gmﬁ s going.on inside. this plant? How

does marijuana. really. affect our bodies and oE..
brains? What might the c¢hemicals in it tell us

about how our Emﬁ.o_o%o& muaﬁmﬁm mﬁs_uﬂchd.

OoﬁE ._&omm chemicals _mmm us 8 wgmms& umé.

" pharfhaceticals? = . ..
If cannabis has mOE@?Em +.o ﬁmm us, what’s it

mwﬁumﬁ

" THE CHEMIST

,_H.H.mmmﬁ.o Trove

.mﬁ.ﬁ. Eﬂc ﬂrm Eum&m. of the 20th nmﬁsaw sci-
. ences mw& maben _..Enm._.m_“mba. the first thing about
_marijuara; gm_“ was inside itand how it worked

Because of its illegality and -

‘tainted E&m@ mm% mmﬂocm .xmﬂmﬁﬁmw émﬁmm to
“besmirch their H.mﬁs_nmﬁosm

* Then one .day .in 1963 4

chemist in Israel named: w%ﬁm&

working ‘at the ﬁﬂmﬁamﬁw Institute ofSeie
outside Tel Aviv, decided torpeer into the plant;

chemical composition. It struck-him a§ onm"mﬂmﬂ

even though ES.E_Em had been teased from

opium in 1805 and cocaine A..SE coc mEam .

in1855; scientists had no idea what E._ prin- -

cipal mm%nromoﬂqm ingredient was in, it
na. “It was just a plant,” says Mechoulam, now -
84. “Itwas a S.wmm a mélange &. zE@mzﬁwmm :
compounds” -
-So Mechoulam called the Israeli amﬁoﬂm_ mol .
lice and scored five kilos of confiscated Lebanese
hashish, Em.mﬂ@ his research group _mowmﬁmn.l. :
and in some cases also synthesized—an array of -
substances, which he injected separately into

.rhesus monkeys. Only one had any observable. -

mmmﬁ “Norinally the rhesus Souwm% is quitean .
mmm_.mmmim individual,” he says. But wherinject-_

‘ed with this compound, the monkeys becarme .

emphatically calm. “Sedated, I would m&r& he

.recalls witha chuckle,

Further ,nmm_uum found what the world now
_Eoém This noaugs@ is the plant’s principal -

has many wo%bﬁ& medical uses wﬁ no @m%owe- :
moﬂed effect o humans. .

“Forthesé breakthroughs and. Emb% o.%mum .
Mechoulam is widely known as the patriarch of

" cannabis science. Born in Bulgaria, he is a deco-
rous man with wispy white hair and watery muam

who wears natty tweeds, silk scarves, and oﬂ%
dress slacks, He’s a respected memberof theTs:
rael LannmE% Om mﬁmnomm mba mﬁﬁmhﬁmm mbm

“meetin .Em voaw wEmm wéma-n_..mnmﬁ.mm office .
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o discuss the explosion of interest in the sci-
“énce of marijuana.
. “Mea culpa!” he replies with a smile.
“' . Israel has one of the world’s most advanced
medical marijuana programs. Mechoulam played
*_ an active role in setting it up, and he’s proud of
" the results. More than 20,000 patients have a
license to use cannabis to treat such conditions -
L as mwm;noﬁm, Ouors s disease, inflammation,
appetite loss, Tourette’s syndrome, and asthma,
Despite that, he’s not particularly in favor
.om legalizing cannabis for recreational use.
He doesn’t think anyone should go to jail for
possessing it, but he insists that marijuana is
7 “not an innocuous substance”—especially for
* " young people. He cites studies showing that
" the prolonged use of high-THC strains of mari-
juana can change the way the developing brain
- . grows, He notes that in some people cannabis
e ‘can provoke serious and debilitating anxiety
" gttacks. And he points to studies that suggest
nmbbmgm may trigger the onset of schizophre-
niaamong those who have a genetic predispo-
m,&ob to thedisease. -
. If he had his way, what Mechoulam regards
‘astheoften ﬁwmmwosmﬂgm silliness of recreation-
al pot culture would give way to an earnest and
“enthiisiastic embrace of cannabis—but onlyasa
me n& substance tobe strictly regulated and re-
legsly researched. “Right now,” he complains,
eople don’t knowwhat theyre getting. Foritto.

7 tive: If you car’t count it, it'snot science.”

"1 In 1992 Mechoulam’s quest for quantifica-
ﬂos led him from the plant itself to the inner
recesses of the uman brain. That year he and
'several colleagues made an extraordinary dis-
“tovery. Theyisolated the chemical made by the
human body that binds to the same receptor in
the brain that THC does. Mechoulam named it
msmhamgamlw.og the mmEm_a.; for “supreme

5@8: .w&%k author &a In Em Hmﬁmmog
o and o%mw Emuozmmh wrote nwoznm:&é s

work inthe medical world, ithas tobe nﬁmbﬁm. .

joy.” (When asked why he didn’t give it a He-
brew name, he replies, “Because in Hebrew
there are not so many words for happiness.
Jews don’t like being happy.”)

Since then several other so-called endocan-
nabinoids and their receptors have been dis-
covered. Scientists liave come to recognize that
endocannabinoids interact with a specific neu-
rological network—much the way that endor-
phins, serotonin, and dopamine do, Exercise,
‘Mechoulam notes, has been shown to elevate
endocannabinoid levels in the brain, and “this
probably accounts for what jogging enthusi-
asts calt rumner’s high.” These compounds, he
explaing, apparently play an important role in
such basic functions as memory, balance, move-
ment, immune health, and neuroprotection.

Typicaily, pharmaceutical companies mak-
ing cannabis-based medicines have sought to

isolate individual compounds from the plant.

But Mechoulam strongly suspects that in some
cases those chemicals would work much better
in concert with other compounds found in mar-
jjuana, He calls this the entourage effect, andit’s
justone of the many cannabis mysteries thathe
says require further study.

“We have just scratched the surface,” he says,
“and I greatly regret that I don’t have another
lifetime to devote to this field, for we may well
discover that cannabinoids are involved in some
way in all human diseases.”

THE BOTANIST

Into the Light

The 44,000-square-foot building hulks across
" from a'police station in an industrial part of
Denver, along a gritty stretch of converted ware-
houses that’s come to be known as the Green
Mile. There’s nothing to indicate the nature of
the enterprise. The door buzzes open, and I'm
met by the chief horticulturist of Mindful, one
of the largest cannabis companies in the world.
A druidlike 38-year-old with keen blue eyes,
Phillip Hagne wears fatigues, Hiking boots, and
the incredulous grin of someone who—through
a-confluence of events he never imagined




mmwmm_ m<m: _: Oo_o_‘mno“ because banks

: .H are reluctant to handle mioney from mal juana-related sales. Jayson “Giddy Up” Emo;
o s_so Tuns a Um:<m1 4:\3 that makes machines forextracting chemicals from cm::m_gm_
. .ﬁ..oﬁmnﬁm his U_ﬁonmmam the o_n_-*mw:_o:ma way —wit u,_qm_uoém_‘ ,

possible—has found Em mwmoﬁ __.mmum omem
Hague is a self- ammoﬁw.mm EmbﬁmEmF adirty-

thumbed gardener since he was eight and a dev-

otee of the great mmﬂnﬂ#ﬁ& scientist Tuther

Burbank. For years Hague grew onmmEmmu cala-

diums, chrysanthennims, and other Embﬁm athis
family’s nursery in Texas. But now his attentions
are lavished on much more lucrative buds.

He leads me through Mindful's bustling front
offices and into nm Eﬁmz.ou corridors. In freezers
Mindful stores seeds from all over—Asia, India,

North Africa, the Caribbean. A world traveler |
who's become something of a Johnny Appleseed

moH. marij mmmm._m.mm:m is extremely interested in .
the plant’s historical biodiversity, and his seed

“bankof rare, wild, and ancient strains is a signifi

cantpart of Mindful's infellectual property. *We
wmﬁw 3 Hmoomzﬁm that rEEEm 96?& gﬁr :

ﬁpm after the last i Em age and- Smﬂ
the Emﬁmw sﬂ& man.” .







Beereational

The primary psychoactive
chernical in marijuana, tetrahy-
drocannabinal, or THC, acts
on the brain to produce the
high recreational users crave.
Colors, sounds, and skin sensa-
tions can intensify, and time
‘may seem to slow. Cannabls
can also worsen the symptoms
of depression and anxiety.

BRAIN

Many parts of the brain have
receptors that react to marijuana.
Some regulate food intake and
causa cravings. Others regulate
dopamine and can cause a sense
of euphoria,

AESPIRATORY SYSTEM
Effects are felt seconds after
inhalation and peak within

30 minutes. Unfiltered cannabis,
inhaled deeply, can expose
smokers to more carbon mon-
oxide and tar than cigarettes do.

HEART

Heart rate can double, prompt-
ing panic attacks in some users.
Studies also show that shorthy
after use, the risk of a heart
attack can increase significantly.

DIGESTIVE SYSTEM

When cannabis is eaten,

its effects kick in more slowly
and last longer, making it hard
to regulate dosagse. Feelings
of hunger often intensify.

By o

4.8, marijuana use, 12 and older
A Madical*

& Recreational

21 million
v

15 million

States where medical
marijuana is legal

3 All forms CBD git only

Change in use, share
of U.S. population

519 52%

Tobacce Recreational
marifuana

Alcohol

. marijuana,

Marijuana is rising in popularity...
Rocreational users outnumber medical users. Despite the risk to their devel-
oping brains, a third of teens say they've used marijuana inthe past month.

U.S. teen marijuana use
versus teen percaption of harm

By dee- -

and increasingly availabie in U.S. states...

As states Joosen restrictions, one politically appealing option is cannabidiol
(CBD) ofk, which has some of marijuana’s health effects without the high.

States where recreational
marijuana laws have changed

& Lagal"* [ Decriminalized!

8 Alaska
Hawaii

creating alucrative new market. -

Wicit marijuana use is dwarfed by the use of other substarices. As demand
for legal marijuana grows, businesses are eysing this new market.

Estimated
legal U.S.

retall salas

Recreational
Medical : B
2014 2017 2020

L pRoeGn -

. B
+2002-12 DATA NOT AVAILABLE. **IN OREGON AS OF JULY 1, 205. 'TREATED LIKE A MINOR TRAFFIC VIOLATION
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[1} :o;:m:_ Cal qo,._._mm z_o: as msn

o share online. mmnoé g meth’ addicts who? <¢ séfved time for drig offenses, the
brothers say Em< ve turnaed over ahew ieaf. They proudly terid a small garden of pot, -
which they Lise to oonm s_.;: _uocnm of m:x_mg omcmma by years of 32: mccmm .

in 2009 gﬁ it would not monam on Edmmnﬁ-
ing people who complied with state medical
marijuana laws, he looked at his wife and said,

“We're moving ~8 Denver.” Now he runs one

of the world’s most prominent amm.oém where
meore than 20,000 cannabis plants thrive.

. ‘We file past the curing rooms and down a
hallway pulgatirig with pumps, fans; filters, gen-
erators, trimming machines. A forklift trundles
by: Surveillance caimeras capture everything, as
young wotkers in medical scrubs scurry about,
their faces lit with the pressure and promise of
an unorthodox business that’s hoomed beyond
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comprehension: Mindful has big plans to ex-
pand, building similar facilities in other states.
“Pot is hot!” Hague says with alaiigh that con-
veys amazement and exhaustion. “I'm blown
away by what's happeninghere everysingle day.”

He throws open an industtial door, and my
eyeballs are scalded by a halo of pla Em.w::um.
We step into an .HESnsmmu_ﬂmﬂE room that
smells like a hundred Yes concerts. Once my
eyes adjust, I can see the crop in all its rippling
glory—close to a thousand mmEmHm.EmEm stand-
ing six feet tall; their roots bathed in a soup of
nutrients, their spiky leaves nodding in the




_H.mmum of ﬁrm OmoEmﬂzm mmsm Hereina mémmﬁ
oﬁwo.o%o ismore than a rmz.. EEEH a_oﬁmwm
“worth of artisanal pot.

1 _mmh over tosniff orie s of gw woimmaa ﬂm&ﬂ%

_&ﬁm_ﬁmﬁdm flower cﬂmm, purplé-brown and cours-
ing withwhite wisps. These H&ﬁﬁggg fairly

00zé With canhabinoid-rich résin, This strain is”

- called Highway Man, after a Willie Nelson song.
.H.U&E.&No& by’ H.meﬁm it's avariety loaded with
THC: The best vmﬁm will be trimmed by hand,

dried; ¢ured, and wmnwmmmm for sale mn one of

- Mindful's dispensariés. “This whole room will -

dm.umm% for harvest iri just a few days,” Hague

s with the mcvmm mgs.w of a competitive.
r mﬂowm_ awards. for

‘_uummmmw_éwa s: won Eﬁ
his strains..

‘But Hague _:mm mogoﬂwﬁm &mm he Smnnm 8
mroé.Em..H..Hm _mmmm me-into a. moist Uwoummw-
tion wccE. wherea %onﬂm crop is taking root in

near darkness, These babies, tagged 1 with'yel-
" lowlabels, are _umEm grown strictly | for medical-

EﬁSmm : Hrm% re mﬁ n_osm"m EHEmm mncm.n a

,_ammmm mbm. &mcaﬁ..m a3 EE_uEm mn_mwcmﬂm UmE.T :

481 @o.mw nmeEmﬂ stress disorder, dementia,

“schizophtenia, osteoporosis, and amyotrophic

lateral sclerosis (Lou Gehrig’s disease).

TS these low-THC strains that really keep
‘me up at night, dreaming about what they can
do;” Hague says, noting that marijuana contains
fiumerous substances—cannabinoids, flavo-
noids, terpenes—that have never been investi-
gatedindepth. - -+ -
“Tisounds gw&% he says as rm caresses one of
the-cuttings like a gloating father, “but I believe

cannabis has a consciousness. It’s tired of being:

* persecuted. It’s ready to step .o&“. into thelight.”

effects of chemotherapy. There’s no question
that pot can stave off nausea, improve mﬁ@mﬂ?
and help with pain and sleep. But.could it cure
cancer? ,H__.oz the Internet and you'll see hun-
dreds, if not thousands, of such clairis. A gullible
Googler could easily _um:maa ém re on ﬁrm .E.E_m
2.. amiracle cure.

' The majority.of these nHEEm are mﬁmonoﬂm_ :

at best and fraudulent at worst. But there are

also mentions of laboratory evidence woﬁwﬁm

fo omnbm_uﬁoam as wOmEEm mﬂﬁnmbomw agents,
“and many of these reportslead to alab in Spain
“run by a thoughtful, o:nsamumoﬁ man ;mﬁmm A
,.Ewﬂﬂmw Guzmén, ¢, - . .

“ Guzimanis a gcnrmup_m_“ Q&O S m_p:&mm can-

~nabis for about 20 years. I visit himin his office
“at the Oon%r:msmo dEdmum_q of Madrid, in-
“agolden, mumm..& -splotched _uEEEm ona tree-

lined “uoEm,qE.m A handsome guyin  his early

-50s withblue eyesand mgmmmwaoﬁa hair ﬂsmmm :
- ‘with gray, he speaks rapidly in a soft voice that
.. makes alistener lean forward. “When the head-
;- ling ofa newspaper screams, qmwmﬁ Cancer'ls
. Beaten With omswmgm it is not ﬁ.ﬁm ” he says.
_“There are many claims on S.:w Hﬁmwumﬂ ?.;.
....ﬁpo% are very, veryweak? © C Ll .

“Heblinks thoughtfiully, then t turnsto hiscom-

. wﬁwmn amoémadw let me show you. moﬁmmubm

On his screen flash two MRIs of a rat’s brain.
The animal has a large mass lodged in the right
hemisphete; cauised by human brain tumor cefls
Guzmé4n’s researchers injected. He zooms in.
The mass bulges hideously. The rat, I think, is
a goner. “This particular animal was treated

with THC for one wéek;” Guzman continues,
“Arid this is what wm@uwﬁma m@mw&m& *The two
images that now fill higscréen are normal. The
masshas no otily shrunk—it’s &mmwcmﬁma “As
%oz ‘cari’see, fio tmor atall,”

In‘this’ m_nsa% Guzmén and his colleagies,

LT .Sro Ve go treating cancer-riddled animals

emm BIOCHEMIST o
Z:.mo_m OE.mo

Bynow nearly everyone has rm&.n_ 9.& canrisbis "

¢an play a palliative role for cancer sufférers,
especially in alleviating some of the nasty side

e with annabis compounds for 15 years, found

?mﬂEm.EBS.m in a third of the rats were erad-
i¢ated and in another third, reduced.

- This i§ the kind of finding that gets the world

excited, and Guzman constantly worries that
his breakthrough research. may give cancer
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sufferers false hope—and fuel specious Internet
claims. “The problem is,” he says, “mice are not
humans, We do not know if this can be extrap-
olated to humans at all.”

Guzmin leads me around his cramped lab—
centrifuges, microscopes, beakers, petri dishes,
apostdocresearcher in a white smock extracting
tissue from amouse corpse pinned under bright
lights. It’s your typical bioresearch lab, except
that everything is devoted to the effects of can-
nabis on the body and brain. The lab focuses not
just on cancer but also on neurodegenerative
diseases and on how cannabinoids affect early
brain development. On this last topic the Guz-
man group’s research is unequivocal: Mice born
of mothers regularly given high doses of THC
during pregnancy show pronounced problems.
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They're uncoordinated, have difficulty with
social interactions, and have a low anxiety
threshold—they’re often paralyzed with fear at
stimuli, such as a cat puppet placed near their
cage, that don’t upset other juvenile mice.

The lab also has studied how the chemicals
-in cannabis, as well as cannabinoids like the
anandamide produced by our bodies, protect
our brains against various types of insults, such
as physical and emotional trauma. “Our brain
needs to remember things, of course,” says Guz-
méan, “but it also needs to forget things—horrific
things, unnecessary things. It’s much like the
memory in your computer—yon have to forget
what is not necessary, just like you need to pe-
riodically delete old files, And you have to forget
what is not good for your mental heatth—a war,




culty with
W anxiety
vith fear at
near their
Mice; .
chemicals
1s like the
8, protect
sults, such
OQur brain
'says Guz-
s—horrific
h like the
tto forget
2ed to pe-
*toforget
h—a war,

preg ares soil for a fam y
38 In Washirigton State, which

legalized the drug. Members of a .mmmﬁ.:m_om::mv._m” Business assocation called -

atrauma, an aversive memory of somekind, The

cannabinoid system is crucial in helpingus push

. bad memoriesaway” - . - .
- Butit's Guzmén’s brain tumor reseaich that
‘has captured headlines—and the interest of
‘pharmaceutical companies. Through his years
- ofresearch he has ascertained that a combina-

tion of THC, CBD, aitd temozolomide (a mod-

£erately successful conventional drug) works
‘best in treating brain tumors in mice. A cocktail
- composed of these three compounds appears to.

aitack brain cancer cells in multiple ways, pre-

-venting their spréad but also triggering them,

Women of Weed Am.uo,@ gather to share trade secrets—and intoxicating tadk.

-ineffect, to commiit suicide, -

Now a groundbreaking clinical trial based
on Guzman’s work is under way at St.-James’s
University Hospital, in Leeds, England, Neuro-

-oncologists ate treating patients who have

aggressive brain tumors with temozolomide
and Sativex, a THC-CBD oral spray developed

by GW Pharmaceuticals.

Guzman cautions against overoptimism but
welcomes the beginning of human studies, “We
have tobe objective;” he says. “Atleast the mind-
set is opening around the world, and funding
agencies now know that cannabis, as a drug, is
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memuﬁmoaG mmzosm Emwmwmmﬁnm:% wuoﬂzmﬁm
mEm &E_nmu% relevant” "

~ Will cannabis roww mmr.ﬁ omboﬁ..w RH Esﬁ a msﬁ
mmmrﬁmw hes mmua at azm is H.m& 2. .

.HH.HH QgMQméﬁ

Zm&_o& gﬂmu.mbﬁm

ariis rigid at her'side, her face a frozen mask of
fear, her eyes fluttering from side to side, >m-
delyn Patrick’s little brain H.mnom and mE.mmm as
thoughan m_mnﬁBEmmsmSo storm were sweeping
through it, “I's your worst possible nightmare,”

awful to watch your child in umﬁ E mamﬁ mba
there’s nothing you can do o' mﬁow it

Maine, Meagan' and her ‘hushand, Ken, took
Addy to Boston to. oozmz:“ with neurologists.
These epileptic seizures, they’ concluded, were
the result of a congenital brain malformation
called schizencephaly. Oneof the- Wma_mwwﬁ.mm
of Addy’s brain had not developed fully in utero,
condition called optic ﬂmﬁm.ﬂ%oﬁmﬂ? which
“tests revealed, made her all but blind, w< sum-
mer Addy was having 20 to 30 seizures a day.
Then 100 a day. Then 300; .ﬁw%sm.émm mis-
firing all at once,” says Meagari. “We éowm mmnmﬁ
" we were going to lose her.”

The Patricks followed the advice they'd been
given and Wmmﬁq medicated Addy with anti-
convulsants. The powerful meds reduced her
seizures, but they also put her to sleep for al-
most the entire day. “Addy was gone,” Meagan
says. “She just lay there, mwmmmﬁm all the time.
Like arag doll” .

Meagan quit her uov asa ﬂEd -grade teach-
erto care for her daughter. Over nine months
Addy was hospitalized 20 times.

When Meagan’s in-laws suggested they look
into medical marijuana, she recoiled. “Thisisa
federally illegal drug we are talking about,” she
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,. : .H_Ssmr scant, goes back surprisingly far.

.EE seizures mﬂmamm in May moum g&oﬂ m_._m._
was six months old. Infantile spasms, they )
“were calléd. It 1ooked like a startle reflex—her :
. Boston’s Massachusetts Qoﬂﬁ&ﬁo%ﬁ&ﬁsm.

helpinglead a study of CBD in treating refracto- -

her mother, Meagan, mm%m. “Just-awful, awfil,

From their mEmE gﬁﬁ in moﬁ Smﬁmus_

leaving an abnormal cleft. She also had a related -

caused her eyes to wander—and which, further .

a small thing,” says Meagan.

high-CBD strains oﬁnmaﬁgmnmb.r%m astrong
antiseizure effect. The medical literature,

1843 a British doctor hamed William O'Shaugh-

. nessy published an article detailing how can-:
~*- nahis oil had arrested an. Emmﬁ.m wmwmuﬁmmw,
”_.nosﬁmmﬂoﬂm _ R D
" Tri'September mgm the H.mu._nwm .E.m&i#ﬁ...

m__:umwwﬂr Thiele, a pediatric neurologist at

ry childhood m@;ww.&w bmmm:%.ﬂ?m_m could not,
wwmmnz‘um ombbmgm toAddyor gmﬁ.umoogmna
it. Butshe m_u.oﬁm@ mmﬁmmm.ﬁrm Husﬁnwm to con-

” .mﬁmu all medical O@ﬂosm. :

msﬁoﬁ»mmm Meagan went to o&onmmo mﬁm

3 Emﬂ with parents whose mg_%ﬂo children were
taking a strain of cannabis called Charlotte’s”

Web, named fora little girl, Charlotte Figi, who'd
responded astonishingly well to the low-THIC,
high-CBD oil produced near Colorado Springs.

What Meagan saw in Colorado impressed

her—the growing knowledge base of cannabis

producers, the kinship of parents coping with
similar ordeals, the quality.of the &mwmummﬁmm

-anid the expertise of the test labs in ensuring

consistent cannabis-oil formulations, Colora-
do Springs had becomme a mecca fora Hmammwu
able medical migration, More than a hundred
families with children'who had life-threatening
medical conditions had Em:..ooﬂma themselves

and moved. These families, many of them asso-

- H.momEm EE_E_m But mrmaﬂ wmu oﬁE_ H.mmmmwo_u. .
S A maom ‘deal of anecdotal evidence mg&m that

In:

y

ciated with a nonprofit-organization nmzma.ﬁro.u.

Realm of Caring, consider themselves “medical -

refugees” Most couldn’t medicate Eoﬁ.n.w.:u.

dren with cannabis in their home states without

risking arrest for trafficking or even child abuse.

Meagan experimefited with high-CBD oil.
The seizures all but stopped. Shie weaned Addy
off some of her other nieds, and it was as though
she'd come back from a coma. “It sounds like:
“But if you have
a child who smiles for the first time in many,
many months, well, your whole world changes.”

m% mm,a% _mm_n %m.E... the wmﬁﬂnwm had made up

| “Ifthey were growing something on Mars that might help

Ao



Addy,

their minds. They would move to Colorado to
join the movement. “Ttwasa no-brainer,” gmm.
gan says. “If they were growing something on
Mars that might help Addy, I Id Um in my back-
yard building a spaceship.”

‘When I meet the Patricks in Jate 2014, ?mu}a :
settled into their new home on the north side -
of Colorado Springs. Pikes Peak looms in their-

living room window. Addyis thriving. Since first
taking CBD oil, she hasn’t been r%u:”&ﬁma
She still has occasional seizures—one or twoa
day—but they’re less intense. Her eyes wander

less, She listens more. She laughs. She’s FE.E& :

how tohng and has &moo‘qmwm&rm wcémw om wﬂ.
vocal cords.

Critics contend that the wmmws 0m Omﬂsm
parents are using their kids as guinea ?mm, that
not enough studies have been done, that E&.? :
if not most, of the claims can be dismissed-as
- der Jooking at ten'hemp plants that Kanere-

cently @uooﬁmm for research purposes. They’re -
spindly; stalkylittle things, like gangling teenag-

ers,afar cryfrom the _meSomm crop that Hague

‘had shown me. Thiese v_mb%u like Ewmzuﬂ all rmEU )
: ..éﬂmsm@ carry mM_HmEm_% low levels of THC. .

the result of the placebo effect. “It’s ﬁ.nm, we

don’t know the Honm-»mug effects of CBD, and’
we should study it,” Meagan says. “But I can’
tell you this, Without it, our ‘Addy would bea
sackof potatoes.” No one asks, she notes, about.

the long-term effects of a'widely used pharma-

ceutical that has been routinely wwmmoﬁvma for.

her two-year-old, “Our insurance pays for it,no

questions asked,” she'says. “Butit’s highly addic-
tive, highly toxic, turns you into a zombie, E& .

can actually kill you. And yet it’s perfectly legal’

Thiele says early results of the CBD study
are extremely encouraging. “CBD is not a sil-
ver bullet—it doesn’t work for everybody,” she
cautions. “ButT'm impressed. It clearly canbea
very effective treatment for many people. Thave
several kids in the study who' é been ooEEowm-
ly seizure free for over a year.”

Reports like these only deepen Meagan’s
frustrations with what she has come to regard
as the imbecility of federal marijuana laws that
put her at risk of arrest for transporting 2 drug
that “wouldn’t get a mouse high” across state
lines. “It’s unacceptable,” she says, “that we're
allowing our citizens to suffer like this.”

But the Patricks are in a good place now—

" happier than they've been in years. “We have
Addy back again,” Meagan says. “If 1 wasn’t

I'd be in my _umowu\ma vé&bm a m@momm_zw

Igmn@ﬁ: .vnﬂ% b&&% Ecm_m_. h

.._EEm S_.osmr sﬁp I dow't know that 'd believe -
it myself. I'don’t feel like cannabis is amiracle -
‘cyre. But T feel like it should be a tool in gvery:
: ﬂoﬁo_o%mqm ﬂoo__uom all ﬁ.oﬁﬁ Em ncmbg :

H.umm QHZHH.HQHM..—.

wEEEm the gm_%

“Ifg suchan Eﬁm_.mmdﬁm plant, such a <&dm€m
plant, o says Nolan Kane, who m@oo_mrmmm in,

“avolutionary biology. “It's been around for mil- |
" lions of years, mbn it’s one ‘of man’s oldest crops.

“And %mﬂ thereare 80 many, ‘basic problems that
. .Emmm to wm answered: gmum did it come from?
-, How and why &n it evolve? 2&% does it 5&8
al] these suites of compo mds? Sﬂm don’t. mﬁﬁ._
: _Boé roégmww pecies Emwm mwm .

 We're m.amb&sm ina waow.mﬁoa\ mummurocmm on
ﬁpm campusof the. ds:auﬂﬁ of Colorado on-

“They Eu% not look m:.mmﬂmiam‘ but _&E.ﬁ.

. very pregence here, inthe confines of a major

university lab, amﬁummmim years of ﬁ;.gmwsm :
to win federal and university approval. Right
now, Kane’s allowed to grow only hemp strains,
The rest of his research material is cannabis
DNA, which is supplied by Colorado growers

- whoextract it using methods he’s taught them.

Kane fingers one of his innocuous-looking
plants; expressing mild bemusement at the US.
ban on commereial hemp cultivation. “Hemp .
Eomﬂnmm fibers of sbﬁ.&.mmm_ma quality;” he notes.

z_omm Oz_._zm :@3 83\308

VIDEO

Cannabis for Kids:
A Growing Debate.

After exhausting all other
options, some parents are
loaking to medical marijuana
to help thelr sick children.
Follow their stories—and

struggles—in.this short fllm, _ ;
.  SPENCER MILLSAP, NGM STAFF




“It’s a tremendously high biomass crop that re-
plenishes the soil and doesn’t require much in
terms of inputs, We import tons and tons of
hemp each year from China and even Canada, yet
as a matter of federal policy, we can’t legally grow
it. There are places where farmers in the UJS. can
literally look across the Canadian border and see
fields that are yielding huge profiis.”

A geneticist, Kane studies cannabis from a
unique perspective—he probes its DNA. He's
an affable, outdoorsy guy with a bright face and
eyes that wander and dart inquisitively when
he talks, He has studied chocolate and for many
years the sunflower, eventually mapping its ge-
nome, a sequence of more than three and a half
billion nucleotides. Now he’s moved on to mar-
ijuana. Though its sequence is much shorter,
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roughly 800 million nucleotides, he considers
it a far more intriguing plant,

A sketchy outline of the cannabis genome al-
ready exists, but it’s highly fragmented, scattered
into about 60,000 pieces. Kane's ambitious goal,
whichwill take many years to achieve, is to assem-
ble those fragments in the right order. “The anal-
ogy Tuse is, we have 60,000 pages of what prom-
ises tobe an excellent book, but they’re strewn all
over thefloor,” he says. “We have no ideavet how
those pages fit together to make a good story.”

Many people are more than a little eager to
learn how Kane's story will play out. “There’sa
certain pressure,” he says, “because this work
will have huge implications, and anything we do
in this lab will be under alot of scrutiny. You can
feel it. People are just wanting this to happen.”
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N : Oﬁom._ﬁmm Em@ .m_mownw._mw@.onﬁg wm.Em m.m....,
.. neticists will be able to use it i -myriad ways, -

such ag breeding strains that contain much

r

“higher levels:of.

»

- ithecomesa H:.oBEmsw featiire of the song,”

As Kane leads me around his lab, I see E:W
excitement on his ,.mwom and on Em_mmomm_.omﬁm g
young staff. The placé feels almost like astart-up

- company: “So muchof mﬁmbom is EQ.nEmnEv he

. one of the plant’s rare com-
pounds with medically important properties.
“It's like discovering some hidden motif deepin” i
a piece of music,” Kane says. ,ﬁgo=mr. remix-;
ing, you can accentuate it and furnitup so that -

ready source of a very healthy, protein-rich oil

: mnq.mﬂm_ &m.mumnn.ﬁmsm.ﬂﬁmm, .Eo n&wm wpm&ﬁbm ;
.agriculture; and ‘biofuels. It may even transform -
. part of oiir diet—hemp seed is kriown tobea .
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- Cannabis, Kane says, "is an mEdmaHmMmEmE“ .
Om riches.” [1 B
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