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State law should make a distinction between the medical and nonmedical uses of marijuana.
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Medicine in the Resin

o Like haﬁy medicinal plants and herbs, the cannabis
plant produces specialized hairs called trichomes that
secrete resinous oils. Trichomes evolved primarily for
protection; seed dispcrsal, and, occasionally, to assist
in the plant’s development.®> The female cannabis
plant produces a profusion of resin-producing
capitate-stalked glandular trichomes in its acrial
flowering tops. The tips of these trichomes secrete
terpenoids, fats; and cannabinoids.%6 The
unpollinatcd female cannabis plant produces far

greater concentrations of medicinal compounds in its”

resin (up to 20x) than a male or fertilized female
plant. Each tiny cannabis flower within these clusters
consists of a single, curled leaf known as a bract. Each
cannabis bract is covered with vast numbers of tiny
trichomes; Under magnification, a trichome
resembles 2 golf ball sitting atop a tee. The golfball is
the trichome’s resin head, a microscopic cuticle wax
balloon filled with oils secreted from sectetory cells at
the tip of the trichomé’s stalk. The resin is secreted
through the tip of the trichomes because its exudates
ate cytotoxic to the plant’s leaf tissues.#” When resin
heads are ruptured, they release intense aromatic
chemicals called terpenes, which are associated with
the smell of cannabis and modulate the effects of
THC, and the odorless cannabinoids (see pages
39-48.) Trichomes are also the cannabis plant’s most
delicate structures. And since they contain most of
the medicine, trichome heads must be handled
extremely gently to avoid rupture and subsequent
oxidation of their contents. The size of resin heads
atop trichome stalks varies between hemp and drug

Left: The cannabis plant produces four different types of trichomes,
though only three are of medicinal ufility: bulbous, capitate-sessile,
and capitate-statked, with the latter being the most prized.

Cannabis as o Medicine @%

cannabis cultivars, with the resin heads of drug plants
being considerably larger. In their study of dried
samples of drug cultivar flowers, Small, Ernst, and
Naraine noted that the size of resin heads vatied
between 40 and 210 microns (The average diameter
of 2 human hair is 50 microns.) On fiber cultivars; the
size ranged between 40 and 100 microns.#8 Some of
the largest trichomes (> 200 microns) are produced
byelite drug cultivars, including Big Sur Holy Weed,
Cherry Limeade, Asian Fantasy, Zeta, and Dinachem.

Between the resin head and the trichome stalk is
an abscission layer, which happens to allow the resin
head to be more easily separated from the stalk after
the cannabis is harvested. These little balls of cannabis -
resin can be collected by sifting dried cannabis over a
fine mesh screen, which allows the tiny resin heads to
pass through the screen (see page 70). Alternatively,
agitating the cannabis in ice water makes the
trichomes brittle and the stalks and heads shear off,
allowing the resin heads to be sieved from the water
witha mesh screen.

The reasons why the cannabis plant secretes its
precious resin are somewhat disputed. Claims have
been made that the cannabinoids act as ultraviolet
(UV) filters to protect the plant’s reproductive tissues
from sunlight damage. A strong case has also been
argued that the resin protects the plant from
predation by insects and grazing animals. Taura, et.al,
suggested that the intensely cytotoxic CBCA and
THCA cannabinoid acids that accumulate in the
resin in juvenile and mature plants, respectively, may
play a role in the defense systems of cannabis to
localize plant damage cause by pathogen attack.®
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2-AG (2-arachidonoylglycerol)—an

endocannabinoid abundant within the central
nervous system

7-hydroxy-CBD—the metabolite produced by liver
metabolism of CBD

11-hydroxy-THC—the metabolite produced by liver
metabolism of THC

abscission layer—the layer from which the gland
head of the cannabis trichome can detach from its stalk

anandamide—N-arachidonoylethanolamine or AEA is
an endogenous cannabinoid that regulates feeding
and suckling behavior, along with baseline pain levels
and sleep patterns

anthecyanin—plant pigment responsible for the color

_ of purple cannabis

Ayurvedic—the iraditional Indian medical system
originating over 3,000 years ago

bagseed—seeds found in dried cannabis flowers

beta-caryophyllene—a spicy terpene produced by
some cannabis varieties

bhang—a iraditional Indian drink of cannabis, spices,
and fermented milk

bioavailability—the portion of a cannabis dose that
can be absorbed

BLD—broad-leafleted-drug {BLD} cannabis that is
THC-predominant with wide leaflets, commonly referred
to as "indica”

blood/brain barrier—a barrier consisting of cells that
prevent bacteria and large or water-loving molecules
from crossing into the central nervous system

blunt—a cannabis cigarette rolled in a cigar wrapper

bract—a leaflike floral structure surrounding the flowers
‘and seed of the female cannabis plant

bubble hash—high-grade cannabis resin, typically

extracted using ice water, which bubbles when flame is

applied

Cannabaceae—small family of flowering plants

including cannabis, hops, and hackberries

cannabichromene (CBC)—a cannabinoid found in

cannabis that may be anti-inflammatory

cannabidiol (€BD)-—non-psychoactive cannabinoid

with broad medical applications; the second most

common cannabinoid produced by the cannabis plant

cannabidielic acid (CBDA)—the acidic form of CBD

that is naturally produced by the cannabis plant

cannabidivarin (CBDVA)—CBDV is the propyl

variant of CBD, and possesses a shorter molecular side
chain than CBD; commonly found in some Nepalese

and Indian varieties

cannabigerol (€BG)—non-psychoactive cannabinoid

that serves as the precursor used by the plant's
enzymes to produce THC and CBD

cannabinoids—compounds that activate cannabinoid

receptors, including endocannabinoids produced by .
humans and animals, phytocannabinoids produced by
cannabis and « few other plants, and synthetic

cannabinoids

cannabinol (CBN)—the weakly psychoactive

breakdown product of THC; not produced by the

cannabis plant

cannabis hyperemesis syndrome—an uncommon

condition affecting a small population of cannabis
users characterized by naused, vomiting, and
abdominal pain that can be alleviated by abstinence

from cannabis

capitate-stalked glandular trichomes—

specialized plant hairs found on the floral bracts of the

female cannabis plant. These frichomes are
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hubble bubble—a large Afghani water pipe for
smoking hashish

hydrophobic—repelling or failing to mix with water

hydroponics—the practice of growing plants without
sil, typically in a medium consisting of sand, clay
pellets, or gravel with liquid nutrient solutions

indica—a term commonly used to refer to broad-
leafleted cannabis varieties

joint-—a cannabis cigarette

kif—trichomes collected by sifting or tumbling dried
cannabis

kush—a ferm broadly applied to high-potency varieties
of cannabis; some of which originated in.the Hindu
Kush mountains of Central Asia

landreace—a variety of cannabis which has adapted to
the local condifions without minimal intervention

leaflet—a leaflike part of a compound leaf, not borne
by a branch or stem

limonene—a ferpene possessing an orange aroma
produced by some cannabis varieties

linalool—a terpene possessing a spicy, floral aroma
produced by some cannabis varieties

lipophilic—literally “fat friendly,” used to designate
compounds such as'cannabinoids that dissolve readily
in fats, oils, lipids, and nonpolar solvents such as
hexane

mensiruum—a solvent used in extracting compounds
from plants such as cannabis when preparing tinctures

metabolism—the biochemical modification of drugs by
the body, usually by the actions of specialized enzymes

metabolite—ihe product that remains after a drug is
broken down [mefabolized} by the body

micro-dosing—a technique for employing the minimum
effective dose of a cannabis medicine that delivers the
desired outcome or level of effect

mother plant—a cannabis plant kept in a vegetative
state [nof allowed to flower} so that cuttings or clones -
may be taken to produce more plants identical o the

mother

myrcene—a ierpene pioduced
including canriabis; hops, an'g:i wild thyme; w/
pharmacologically seddfive and associated with 1

“indica” effect

nail—fitanium or quariz fitting used in o specialized pipe
[“dabbing rig”} to vaporize hash oil. The nail is heated
with a gas torch, then a dab of oil is applied, instantly
vaporizing it for inhalation.

NLD—narrow-leafleted-drug (NLD) cannabis is THC-
predominant with narrow leaflets, commonly called
sativa

nontoxic cultivation—culfivation that eschews the use
of all toxic pesticides and nutrients

ocimene—a terpene with a fruity, floral aroma
occasionally found in cannabis

oromucosal delivery—adminisiration that is intended
for the oral cavity, especially the buccal mucosa that
lines the mouth

pharmacodynamics—what a body does to a drug

pharmacokinetics—what a drug does fo a body

phenotype—the distinct characteristics of an
individual plant resulting from the interaction of the
plant's genotype with the environment in which it
is raised ‘

phytocannabinoid—term for the cannabinoids
produced by the cannabis plant and a few other plant
species

pinene—a terpene with a pine smell produced by
cannabis and many other plants, including corifers

plant growth regulator (PGR)—Synthetic plant:
hormones regulate plant growth, some of which may
be harmful to humans

plant tissue culture—a method of growing plant cells,
fissues, or organs under sterile conditions on a nutrient
culture medium. Plant tissue culture is widely used to
produce clones of plants, and recently has been used
to produce. cannabis.

poddar—an Indian field worker trained to identify and

cull male plants from gania fields
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Cannabis Pharmacy

polm—hashish produced by sifting dried flowers through
screens to capiure the resindilled frichome gland heads,
then pressing the gland heads

postural/orthostatic hypotension—a form of low
blood pressure that occurs when you stand up from
sifiing or lying down, and can be aggravated by
cannabis use, especially among naive users. Orthostatic
hypotension produces dizziness, lightheadedneéss, and
can even result in unconsciousness.

psychoactivity—the measure of how cannabis and
other drugs affect the mind, mood, or other mental states

purple cannabis—cannabis that possesses a genetic
tendency to produce anthocyanin when cold siressed,
which turns the leaves purple

receptor downregulation—the decrease in the
number of receptors available to a cannabinoid
molecule, which reduces the sensitivity to cannabinoid
effects and underlies the buildup of tolerance

red oil—an early cannabis solvent extraction process
developed in the 1940s that produced a clear, red oil

resin—the sticky exudation of the cannabis plant
produced by its trichomes

resin head—the oil- and resindilled gland head of a
female cannabis plant's capitate-statked glandular
trichome

sativa—commonly used to describe narrow-leafleted
cannabis varieties with stimulating psychoactivity

scissor hash—ihe resin that accumulates on manicuring
tools used fo remove extraneous leaf material in the
preparation of dried cannabis

seed bank—a company that produce drug cannabis
seed for culfivation

single drug/single target—the current system for
developing prescription drugs that emphasizes the
deployment of a single medicinal agent fo farget a
specific fissue or system within the body

sinsemilla—Spanish for “without seed,” referring to

seedless, unpollinated female cannabis flowers

314

spliff—a large cannabis cigarette
sublingual—beneath the tongue
terpene—see ferpenoids
terpenoids—volatile hydrocarbons found in the
essential oils produced by many plants, including
cannabis
terpinolene—a terpene found in a few cannabis
vdrieﬁes, as well as cardamom and marjoram
tetrahydrocannabinol (THC) or delta-9-
,.'fel'rqhydrocannqbinol—-—the principal cannabinoid
“of the cannabis plant, responsible for much cannabis’
psychoactivity
THCA (tetrahydrocannabinelic acid)-—the acidic
form of THC; the form of THC that is produced by the
cannabis plant
THCV (tetrahydrocannabivarin)—a variant of
tetrahydrocannabinol (THC) having a propy! (3-carbon)
side chain: It has antagonistic effects on cannabinoid
receptors, therefore it often exhibits effects contrary to
THC, e.g., retarding appetite.
tincture—an ethyl alcohol exiraction of a plant
tolerance—a reaction to dose (for cannabis or another
drug) in which the effects are progressively reduced,
requiring an increase in dose in order fo achieve the
desired effect
trichome—on cannabis, three types of specialized
epidermal hairs: capitate-stalked glandular trichomes,
capitate-sessile frichomes, and bulbous trichomes
TRPV1 (transient receptor potential vanilloid)—
the receptor responsible for initiating inflammatory
response and pain
Veganics—a method of cannabis cultivation
developed by Kyle Kushman 1hcﬂyon|y employs
vegan nutrients
water hash—cannabis resin, extracted using ice
water and screens to capture resin heads
water leaves—the small leaves that surround the

cannabis flower clusters

11-hydroxy-THC, 28, 82
2-AG, 36,178,191,277, 28.

A
AAA,21,102-103
Abrams, Donald, 223,224, %
abscission layer, 21
ACDC Type ITT; 96
acne, 176
Acosta, Cristobal, 257
adolescence, 177
Afghani #1 (Affie), 97-98
Afghanistan, 16, 34,41, 49,
72,94, 97,100, 134
Afgoo, 99
Africa, 53, 94, 100
AK-47,100-101
Alpéxt; Joseph S., 209
alpha-pinene, 46
Alzheimer’s disease, 178-18
American Academy of Pedic
American Glaucoma Societ:
American Journal of Medici
American Medical Associati
234,260
Amiodarone (Cordarone), *
Amsterdam, Hash, Marihua
Museum, 100
amyotrophic lateral sclerosit
181-182
anandamide; 36
animals, 13,21, 25,35
anthocyanin, 68, 152
anti-epilepsy drugs (AEDs).
anxiety disorders, 183-184
arthritis, 185-187
Asian Fantasy, 21, 102-103
asthma, 188-189
ateention deficit hyperactivi
(ADHD), 190-191
Autism Research Institute,
autism spectrum disorders,
autoimmune disorders, 194
Ayurvedic medicine, 85, 19
Ayurvedic tradition, 197, 2
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A tiny male pre-flower appears near the end of
the natural vegetative growth cycle. The little
shoot has all the characteristics of a male
Sflower and will continue to grow and then
manufacture and release male pollen. (MF)

Indoor plants grown from seed are most
often left in the vegetative growth stage
for 4 to 6 weeks, or until they are a mini-
mum of 12 to 18 inches (30-45 cm) tall,
before being induced to flower. Smaller
plants can be induced to flower, but this
practice is typically not recommended
for plants.grown from seed and is more
practical for crops grown from clones.
Premature flowering of young plants
from seed can cause sexual instability
(intersex expression) in some varieties.

Flowering

Cannabis enters the flowering stage in
the late-summer and early fall. As the
nights become longer and days shorter,
plants are signaled that their annual

life cycle is beginning to come to an
end, and the flowering stage begins.

C. sativa and indica are photoperiod-
determinate plants requiring longer
nights and shorter days to induce
flowering. C. ruderalis is not induced
to flower by changes in light cycle and
starts flowering when the plants reach 3
or 4 weeks of age, regardless of the light
regimen.

Left unpollinated, female flowers devel-
op without seeds, commonly known

as “sinsemilla” from the Spanish sin
semilla, or literally “without seed.”
Unfertilized female plants continue to
produce flowers and become increas-
ingly covered in resinous, glandular
trichomes, which produce the essential
oils that give cannabis its unique smells
(terpenes), in addition to the medicinal
compounds known as cannabinoids.
Trichomes produce numerous plant

YE |  CANNABIS LIFE CYCLE

Mother plants are growing on the right in this
garden; rooted clones in the vegetative growth
stage are growing under TS5 fluorescent lights
on the left.

secondary metabolites, and recent
studies show that some of the molecules
produced in cannabis trichomes belong
to families of compounds with provén
antifungal, antimicrobial, and antibiotic
properties. Genes that provide resistance
to dehydration are also present, and in
many species trichomes are known to
inhibit insect movement. All of these
factors support the hypothesized role of
trichomes and their by-products provid-
ing protection from insects, fungi, UV
light, and so forth, that might damage
the developing seed within the female
flower during gestation.

After weeks of heavy flower production,
cannabinoid content and other secondary
metabolite production peaks in the unfer-
tilized sinsemilla flowers. This is the ideal
moment for harvest; no new flowers are

Small indoor plants typically yield from
1 to 4 onnces (30-120 gm). Outdoors and
in greenhouses, cannabis is able to stay in
the vegetative growth stage for several

.months and reach final beights of from

5 to 25 feet (1.5-8 m). Given an ideal
environment, the longer vegetative period
allows single plants to produce 5 to 10 pounds
(2-5 kg) of cannabinoid-rich dried flowers.

Insects and mites can become a big problem,
especially on indoor and greenbouse crops.
This aphid bas found a new way to disguise
itself. The translucent spots on its back look
very similar to cannabis resin! (MF)

being produced, and the unseeded floral
clusters are at their maximum coverage o
glandular trichomes rich in cannabinoids
and other essential oils.

Male plants produce pollen, which is re-
leased into the wind and by chance land
upon the stigma of a nearby unpollinat-
ed female flower. The flower becomes
fertilized, and the seed that will form
the next generation begins to grow
under the protective layer of trichomes
found on the female bract. After shed-
ding all the pollen from the staminate
flower, male plants senesce and eventu-
ally die. The seeds in the female plant
continue to mature for 3 to 6 weeks afte
fertilization. Once ripe, the seeds

will split through the protective bract,
and the female plant will also begin

to senesce, leaving the seeds to fall to
the ground.

Indoors, flowering can be induced in
most commercial varieties of cannabis
by providing 12 hours of uninterrupted
darkness and 12 hours of light every 24
hours. Plants that developed in tropical
regions often start flowering when given
12-hour days and nights, but flowering
can continue for up to 20 weeks. Some
growers who cultivate equatorial sativa
varieties will increase the period of
darkness to 13 hours and beyond, in an
attempt to mimic the natural light cycle
in the tropics.

Plant growth structure changes during
flowering. New shoot and leaf growth

slows and flowers begin to form.
Cannabis has both male and female

www.marijuanagrowing.cor
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This cannabis flower appears to be frosted
cannabinoid-rich resin and will be ready
roest in a couple of days. The cannabis
jeties available today make growing a
sotent medical cannabis crop easy.

ants. When both male and female
Jowers are in bloom, male flowers
¢lease pollen into the air that lands on
male flowers, thereby fertilizing them.
The male dies after producing and shed-
ding all its pollen. Seeds form and grow
“within the female flowers. As the seeds
are maturing, the female plant slowly
enesces and dies. The mature seeds
hen fall to the ground and germinate
“naturally or are collected for planting
‘Tiext spring.

This C. ruderalis plant was growing along the
highway in Hungary in the mid-1980s; when
Newil, founder of the Seed Bank, snapped

this photo. Breeders have been working with
daylight-neutral ruderalis genetics for many
decades. In the last few years ruderalis variet-
ies have been crossed with “regular” varieties
that impart a strong cannabinoid profile and
harvest weight.

. Www.marijuanagrowing.com

Some varieties such as ‘Power Plant’ produce

big central buds very quickly. »

Mother Plants

Vigorous, healthy female plants known
to produce high-quality flowers with
desirable cannabinoid profiles make the
best mother plants, although any plant
deemed desirable can be made into a
mother, or donor, plant. Mother plants
are given 18 to 24 hours of light daily

to ensure they stay in the vegetative
growth stage. For vegetative reproduc-
tion, stem cuttings of shoots or branches
are cut from mother plants and placed in

Genetics and temperature play a big role in
purple-colored leaves. Some plants like this
‘Purple Pineberry’ are predisposed to turning
color. When grown in cool weather the colors
are more pronounced. ’

This garden bas been flowering for 4 weeks.
Small indoor gardens like this 40-inch-square
(1 m2) garden are easy to set up. Note that this
garden is being watered automatically and
requires little maintenance.

a growth medium to establish roots. The
rooted stem cuttings are often called
“clones,” since the new plants share the
exact genetic code of the mother plant
and thus will grow identically when
given the same environment. Cultivating
several vigorous, healthy, insect-free
mother plants is the key to having a
consistent supply of all-female clones.

A single mother plant can supply a
garden with hundreds of clones in a

Male plants are normally removed from the
garden so that they do not pollinate female
plants. The male plant on the left is in full
flower and spreading its pollen to all the
female plants. Females will grow ripe seeds in
6 to 8 weeks.

45
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Capitate-sessile (bulbous glands) are visible
near the center of the leaf. Capitate-stalked
resin glands grow progressively taller and are
clearly visible on the edges of this leaf of -
‘Blueberry X Sandstorm’,

Capitate-Sessile Resin Glands
Capitate-sessile glands measure from
25 to 100 micrometers across the
globular-shaped head or bulb. The

bulb appears to lie flush on young and
immature plants. One to 4 cells below
the bulb is the beginning of a stalk that
elongates and grows during flowering to
transform the capitate-sessile gland into
a capitate-stalked resin gland.

Look closely zmd You can see the pomty
cysiolithic, nonglandular trichonies alongszde
the more numerous capitate-stalked glandular
trichomes,”

FLOWERING

Long, thin stalks support the ball-like heads -
of capitate-stalked resin glands.

The globular head or ball is composed
of 8 to 16 cells that form a dome. The
specialized cells secrete a cannabi-
noid-rich resin that collects between the
rosette, and its outer membrane

appears spherical.

Capitate-Stalked Resin Glands
Capitate-stalked trichomes appear and
become visible with the naked eye when
flowers form. Use 2 10X to 30X handheld
lens to distinguish resin glands—bul-

g
370X of asingle capitate- -stalked resin gland
allows us to dzstmgmsh individual cells. These
150- to 500-micrometer-tall resin glands are
pretty tough when they are young and strong.
But once they age they become more fragile.

BB sccreTorv.cavity [ STRIPE CELL

[ sasaLcels”

B8 vacuoL
LASTID VESICU

ENDOPLASMIC RETICULUM

Capzmte—stal/eed resin glands are full of chen
ical activity. This is where the majority of
cannabinoids occur. Disc cells, and principa
the secretory cavity, of the gland perform a k
role in the physiology of secondary products.
But these activities are not yet completely
understood.

bous, capitate-sessile, capitate-stalked,
and nonglandular trichomes. Look for
them on female flower bracts and new
flower growth and surrounding foliage
where they form heavily on the plant.
The resin glands also tend to accumula
heavily on veins of lower leaf surfaces
around flower buds. Cannabinoid-
potent varieties typically contain highe
concentrations of capitate-stalked resin
glands.

Male plants and flowers contain smalles
and lower concentrations of less-potent
stalked glands than found on the femali
bracts. Male flowers typically have a ror
of large capitate-sessile glands along
opposite sides of anthers.

Unless clearly visible on leaf surfaces,
few cannabinoids are found on older
leaves. Leaves around flower buds are
much more densely populated with capi
tate-stalked resin glands rich in
cannabinoids.

Capitate-stalked resin glands are com-
posed of a stalk with a bulbous head.
They look like a post with a knob, ball,
or bulb at the top. They form mainly on
flower buds and small leaves. The highe:
concentration of cannabinoids is locatec
at the base of the bulbous resin head.

In the above illustration, disc cells are
shown attached to foliage by stipe cells
(red) and basal cells (green). The plasti
(orange) in disc cells secrete lipoplasts
where they synthesize lipophilic sub-
stances that accumulate and ultimately

www.marijuanagrowing.cor
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Distinct seed bracts with attached stigmas
are easy to distinguish on this 1979 landrace
variety from Thailand. (MF)

cause sex reversal. Inducing flowering
before pre-flowers develop does not
make plants flower faster; plants will
flower at about the same time as if you
had waited for pre-flowers to develop.

Female Flowering

Female cannabis is prized for heavy
cannabinoid production and weighty
flower yield. Ideal female, indica-dom-
inant, indoor varieties grow squat and
bushy with branches close together on
the stem and dense foliage on branches.
Outdoor and greenhouse varieties have
a similar growth habit with a larger
profile. Indoors most varieties show the
first female flowers 1 to 3 weeks after
inducing flowering with the 12-hour
photoperiod. Outdoors, pre-flowers
appear a few weeks after planting, and
flowering is induced with an 11- to
13-hour day/night photoperiod.

High-quality marijuana consists

entirely of female flower clusters; dis-
tinct clusters of female marijuana flowers
are called buds. Female flowers are about
0.1 to 0.2 inches (2.5-5.1 mm) long and
usually form in pairs. But you will see
such pairing only in “running” buds
most commonly seen in Southeast Asian
varieties or on plants stretching for light.

FLOWERING

Flower buds are just starting to develop on
this outdoor sativa-dominant plant. Notice
that the distance between internodes decreases
as stigmas appear and buds develop.

More typically, flowers grow tightly
together, forming egg-shaped or tear-
drop-shaped clusters usually between
0.8 and 3 inches (2-7.6 cm) long; each
cluster generally consists of between 30
and 150 densely packed flowers.

Clusters of flower buds (colas) develop
rapidly for the first 4 or 5 weeks, after
which they grow at a slower rate. Buds
put on much of their harvest weight as
they swell during the last 2 or 3 weeks
of growth before harvest. Pure sativas
originating in the tropics can flower for
4 months or longer! Once the ovule has

Outdoors in Northern California this sati-
va-indica cross bas plenty of space and sunlight
to grow to its fullest potential. Indoors, plants
grow much smaller regardless of genetic
background.

Tiny developing buds with stigmas cove
indoor crop in the Netherlands. :

been fertilized by male pollen, seed:b
formation and resin production slow;
seed growth starts: e

White, fuzzy female stigmas are fert
as soon as they appear. Unfertilizéd,
these flower buds will continue to

develop as sinsemilla. Make sure to:

from female flowering plants. If fem
flowers are fertilized by male pollén,
seeds will develop and other flower
growth will slow or stop.

C. indica, C. sativa, and C. ruderalis
all have different flowering habits: Se
“Sinsemilla Flowering” below for
information. :

See chapter 25, Breeding, for com
information and detailed images ¢
female cannabis flowers and “Se
Crop Flowering”; see chapter 17;:
Lamps & Electricity, for more irif
tion on photoperiod and flowering,

Sinsemilla Flowering
Sinsemilla (pronounced sin-semiya
is derived from two Spanish words
sin, which means without, and sens
which means seed. Sinsemilla is thi
word that describes flowering femal

www.marijuanagrowing
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Nigerian landrace flo@er bud basa
.growth habit but is still boasts lots of
abinoid-rich resin. (MF)

nabis tops that have not been fertil-
d by male pollen.

phly prized medicinal sinsemilla
er buds are the most potent part of
ariety, with a proportionately large
me of cannabinoids per flower bud.
linated female plants continue to
er until bract formation and canna-
id-rich resin production peak, 6 to
ecks after turning the lights to 12
indoors, inducing flowering in a
eprivation greenhouse or naturally
g outdoors. Duririg 6 to 10

f flowering, seed bracts develop

dominant ‘Shooting Star’ from
head Genetics shows a completely
»tgrowth habit when cultivated

Marijuanagrowing.com

Sativa flower buids like this South Indian bud
grown in 1981 are much lighter and form
more slowly than indicas. (MF)

and swell along the stem, yielding more
and heavier flower buds than pollinated,
seeded flowers.

Cannabis ruderalis flowers when it is
chronologically ready, after about 3
weeks of growth. Many growers report
best results with a 20-hour light and
4-hour dark period. Most European seed
companies have developed autoflowering-
feminized crosses of cannabis ruderalis
X indica X sativa. Productive varieties
produce 3 to 4 ounces (85-113.4 gm) of
dried cannabis flower buds with each
70- to 80-day crop from seed.

This crop of ‘Bonkers’ with 4 very strong
indica influence grows well indoors and in
greenhouses.

Tbis‘beaﬂtiful ‘Pufple DPineberry’ male plant
is beavy with flowers that are just starting to
release pollen.

Make any female cannabis plant sinse-
milla by removing male plants as soon
as they are identified. Removing males
v1rtually guarantees that male pollen
will not fertilize succulent female
stigmas. Be aware, however, that pollen
dispersed from wild or ¢ultivated male
cannabis plants could also be floating in
the air. Or sometimes a few early grains:
of pollen are shed by premature male
plants that have not been culled. And
sometimes an intersex plant with a few
male flowers will sprout on a predomi="
nately female plant. Read about interse
uality in chapter 25, Bréeding.. ...

‘Matanuska Tundra’ is predominately indica -
and developed in the Matanuska-Susitna
(Mat-su) Valley in Alaska, in conjunction
with Sagarmatha Seeds.
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'H Cannabis Chemistry:
Cannabinoids in Cannabis,

Humans, and Other Species

al compounds, and Cannabis sativa is no exception. Chemical

aspects of the stem fiber, oilseeds, and essential oil are dealt with in other chapters. This chapter
deals with the cannabinoids, the chief chemicals of interest.-As will be discussed, there is evidence

of compounds that are structurally similar to the cannabinoids in a few other plants.
Much more importantly, there are analogous (structurally dissimilar but functionally similar)
in humans and other animals, that affect metabo-

compounds, also considered to be cannabinoids,
lism in countless ways. Indeed, as discussed in Chapter 13, it is now clear that ingestion of plant
and synthetic cannabinoids affects humans, for better or worse, by altering the body’s metabolic

engines, which normally employ internally produced cannabinoids. Also, in many plants, there are
chemicals that are structurally dissimilar to the cannabinoids of Cannabis or humans that can also
“influence animal metabolism (including human physiology) by influencing the metabolic system
that handles cannabinoids. However, ly. concerned with the cannabinoids of

this chapter is most
C. sativa: where they are produced in the plant, variation of concentrations in different kinds of
plant and in different growth circumstances, and their basic chemistry.

Plants produce thousands of chemic

GLANDULAR TRICHOMES OF CANNABIS: THE PLANT’S DRUG FACTORIES

idermal appendages termed “trichomes” on the aerial parts,
t pathogens and arthropod herbivores (Levin 1973),

- althiough numerous other hypotheses have been proposed to explain their presence (Wagner 1990;
- Werker 2000; Theis and Lerdau 2003; Wagner et al. 2004). Trichomes are sometimes termed “hairs”
because they are often hair-like, but most biologists reserve the term Liair for animals. Nonglandular
trichomes were discussed in Chapter 6; this section deals with glandular trichomes (which, like
human glands, synthesize particular chemicals). '

About 30% of flowering plants possess “glandular trichomes,” producing secondary chemicals,
usually -at the tip of the structure, often in distinctive head-like .containers (Dell and McComb
1978: Glas et al. 2012). (Secondary chemicals are organic compounds produced during metabolism,
which are not directly involved in essential biological structures or in normal development or repro-
duction.) The substances manufactured are frequently known to serve the plant as protective agents
but are also often immensely useful to humans as ‘natural pesticides, food additives, fragrances,
and pharmaceuticals (Duke et al. 2000). The psychoactive chemicals of Cannabis (cannabinoids,
principally THC) are produced in specialized tiny secretory trichomes, which are almost always
: multicellular (the nonglandular trichomes of C. sativa are unicellular),

' There is by no means agreement by botanists how multicellular secretory trichomes should be
classified, either in plants generally or Cannabis specifically. The most important criterion for dis-
tinguishing classes of trichomes in Cannabis is stalk length, and size is next in importance.

- As many as three classes of epidermal secretory glandular trichomes can be distinguished on
he basis of basal stalk. The so-called stalkless or sessile type, which hardly resembles a hair-

¢ structure, may have a very short stalk that is not visible as it is hidden under the gland

¢ad (Figure 11.1). These glandular trichomes tend to be comparatively small. The long-stalked

* Most plant species have very small ep
- widely considered to be protective againg
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L Stomate

_ Simple
“hair

"Sessile
‘gland

Cuticle .
‘ Cévity‘accumulating resin
(terpenes and cannabinoids)

- Cells syntheswmg terpenes
‘and cannabinoids

FIGURE 11.2 : Diagram of longitudinal section of a long-stalked secretory gland of C. sativa. Resin con

taining cannabinoids is synthesized by the: cells in the basal part (shown in red) of the more or less spherlca
head.and accurnulates in the cavity (shown in green) above these célls within the external membrane coverin

the head. Sometimes; the head breaks open and the resin seeps over the ad]acent plant tissues. Adapted from
Briosi and Togmm (1894)
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100 pm

FIGURE 11.3- 'Scanning electron micrographs of secretory‘ glands of the abaxial (lower, outer) epidermis of
perigonal bracts (i.e;, the single bract covering each female flower) of high-THC forms of C. sativa: (a) Dense con-
centration of long-stalked glands. (b) Three long-stalked glands. (©) A long-stalked secretory gland (center) around
which are three short-stalked multicellular glands:. Also shown is'a nonglandular hair (a unicellular structure).

Resin containing cannabinoids is synthes1zed in the spherical heads of the glandular trichomes. The petigonal
bracts are the most 1ntox1cat1ng plant organ of high-THC forms of the plant Prepared by E. Smalland T. Antle.

oung leaf of C. sativa;
both representing kinds

FIGURE 11.4 Light microscope photo, edge view, of a young Jeaf of C. sativa, ciltivar FINOLA, covered
by long-stalked secretory glandular hairs.

(Figures 11.2 through 11.4) and short-stalked (Figure 11.3¢, in part) types are distinguished arbi-
trarily on the basis of stalk length and tend to be comparatively large. Additionally, a very dis-
tinctive kind of glandular trichome occurs on the anthers (Figure 11.5). In all of these cases, the
essential part of the gland is a more or less hemispherical head, sometimes compared in size to the
head of a pin. Inside the head at its base there are specialized secretory “disk cells,” and above these

C. sativa. Resin con-
nore or less spherical
1 membrane covering
issues. Adapted from
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FIGURE 11.5 Scanning electron micrographs of short-stalked secretory gla_nds on an anther vo‘f. C. sa /
Left: A row of glands separating the pollen-containing segments. Right: Close-up of several of the glands
Prepared by E. Small and T. Antle, .

THC, the chief intoxicant of Cannabis, as discussed later.

Happyana et al. (2013) found that the stalks of stalked glandular trichomes contained traces
cannabinoids, but whether this is the result of contamination is unclear, and it does seem that mos
if not all, of the cannabinoids are synthesized in the secretory disk cells. Lanyon et al. (1981) showe
that nearly all of the cannabinoids of the stalked glands occur in the noncellular cavity above:
disk cells. Its sheath may eventually rupture, \
tions seem to favor release of the resin, but apparently there has been selection for strains that 1
resin within the gland heads so that when fabric si
Chapter 12), they will not become clogged with sticky resin, However, strains that produce extrude
sticky resin have been favored when leather or hands are used to rub off the resin for hashish prepa;
ration (Clarke 1998a; McPartland and Guy 2004a). : L

Various authors (e.g., Clarke and Watson 2002; Mahlberg and Kim 2004) have characterized
narrowed portion of the top of the stalk, Just below the base of the head, as an “

In the living state, the gland heads always burst immediately when touched b

fall off from the living plant, so just why stalked glandular trichomes develop a constricted ‘are
just beneath the gland heads is unclear adaptively. In no way is the “abscission layer” of cannabi
stalked trichomes comparable to the abscission zone at the base of the foliage of deciduous tre

The secretory glands differ notably in density on different organs of the plant (high concet
trations occur on the lower surface of the young leaves, on young twigs, on the sepals, anthe
[Figure 11.5], and especially on the perigonal bracts [Figure 11.3], where they are very dense af
productive). Given this distribution, the glands seem to be protective of young and reproductiv
above-ground exposed tissues (the roots and achenes, which are not exposed, lack glands). Clark
(1998a) observed that marijuana varieties differ widely in the size of glands, but there is evidenc
that selection of high-THC forms has favored greater gland size, greater gland density, or bof
(Small and Naraine 2016b). Small and Naraine (2016b) found that a sample of elite pharmaceuti
cal strains all had much larger gland heads than those of industrial hemp cultivars. Mahlberg an
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Kim (2004) recorded that the cannabinoid content of the long-stalked glands they examined pos-
sessed about 20 times the cannabinoid content of the sessile glands. The glands of Cannabis have
been described in detail by Potter (2009) and extensively examined by Mahlberg and associates
(Hammeond and Mahlberg 1977, 1978; Turner et al., 1980, 1981a,b; Mahlberg et al. 1984; Mahlberg
and Kim 1991, 1992, 2004; Kim and Mahlberg 1995, 1997, 2003). It has been established that can-
nabinoids are synthesized within the secretory glands, not elsewhere, and transported to the glands
(Sirikantaramas et al. 2005; Stout et al. 2012). By contrast, the alkaloid nicotine is synthesized in
the roots of tobacco plants and transported to trichomes of the foliage, a phenomenon recorded in
several other plants (Vivanco and BaluSka 2012).

Comparatively small glands with very small heads (sometimes unicellular, typically less than
20 microns in diameter) and very short stalks (sometimes just two cells) often occur over much of
the plant. Such glands are often termed “bulbous,” in contrast to the larger glands described previ-
ously, which are termed “capitate” (meaning head-like). (Bulbous and capitate are not obviously
distinguishable terms and can be misleading.) The small glands could simply have failed to develop
into larger glands. They are so small that they cannot produce appreciable amounts of the can-
nabinoids. A long-stalked gland with a capitate secretory head is widely referred to as a “stalked-
capitate trichome” and is somewhat reminiscent of a golf ball sitting atop a golf tee. _

Most THC in cannabis drug prepatations is located in the resin heads of the stalked glandular tri-
chomes, which cover the protective perigonal bracts enveloping the pistils and seeds. Stalked glands
are located mainly on the perigonal bracts in the inflorescence but also often occur on the veins
of the underside of the leaves. Small and Naraine (2016b) found that after harvest, the resin heads
shrink in diameter in exponential decay fashion under ambient room conditions, losing about 15%
of their diameter in the first month, rising to 25% over the first year, 30% by 40 years, and 33% after
a century (Figure 11.6). An equation accounting for the asymptotic curve descriptive of the progres-
sion of shrinkage was determined (original gland head diameter in microns = observed diameter)
divided by ([0.5255 + 0.4745 multiplied by time in days to the power —0.1185]), so that if the age of
a specimen is known, the original diameter of the gland heads in the fresh state can be extrapolated.

There is controversial evidence for trace amounts of cannabinoid production outside of the epi-
dermal glands. Laticifers (latex-containing internal tissues or cells) occur in the foliage and stems
(Zander 1928). These are of the unbranched, nonarticulated form, made up of an elongated secretory
cell producing a kind of latex. Furr and Mahlberg (1981) reported that they ‘detected cannabinoids

Gland head diameter (ym)
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0 5000 10000 15000 20,000 25000 30,000 35000 40,000 45,000
Age (days)

FIGURE 11.6 Time-shrinkage curve for gland head diameter; based on Small, E., Naraine, S.G.U,, Gene.
Resour. Crop Evol., 63, 349-359, 2016.
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§ 13-1410, narcotics offenses as—provided—in under § 36—1002.0236-1002.03—or
36—1002:04 13-3406, subsection A, paragraph 3, 5 or 6, kidnapping under § 13-1304,
burglary under § 13-1506, 13—1507 or 131508, arson of an occupied structure under
§ 13-1704, robbery under § 13-1902, 13-1903 or 13-1904, escape under § 13-2503 or
13-2504, and in the course of and in furtherance of such offense or immediate flight
from such offense, such person or another person causes the death of any person.

B. Homicide, as defined in paragraph—2of subsection A, paragraph 2 of this
section, requires no specific mental state other than what is required for the
commission of any of the enumerated felonies.

C. First degree murder is a class 1 felony and is punishable by death or life
imprisonment as provided by § 13-703.

Sec. 6. Section 13-2901, Arizona Revised Statutes, is amended to read:

§ 13-2901. Definitions
In this chapter, unless the context otherwise requires:

1. “Marijuana” means all parts of any plant of the genus cannabis, from which the

resin _has not been extracted, whether growing or not, and the seeds of such plant.

Marijuana does not include the mature stalks of such plant, or the sterilized seed of
such plant which is incapable of germination.

2. “Public” means affecting or likely to affect a substantial group of persons.
Sec. 7. Section 13-2905, Arizona Revised Statutes, is amended to read:

§ 13-2905. Loitering; classification

A. A person commits loitering if such person intentionally:

1. Is present in a public place and in an offensive manner or in a manner likely to
disturb the public peace, solicits another person to engage in any sexual offense; or

2. Is present in a transportation facility and after a reasonable request to cease or
unless specifically authorized to do so, solicits or engages in any business, trade or
commercial transactions involving the sale of merchandise or services; or

3. Is present in a public place with one or more persons to unlawfully possess, use
or sell eannabis-or marijuana, dangerous drugs or narcotic drugs; or

4. Is present in a public place to beg, unless specifically authorized by law; or

5. Is present in a public place, unless specifically authorized by law, to gamble
with any cards, dice or other similar gambling devices; or

6. Is present in or about a school, college or university building or grounds after a
reasonable request to leave and either does not have any reason or relationship
involving custody of or responsibility for a pupil or student or any other specific

852 Changes or additions in text are indicated by underline;
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legitimate reason for being there or does not have written permission to be there
from anyone authorized to grant permission.
B. Loitering under subsection A, paragraphs 3 and 6 is a class 1 misdemeanor.
Loitering under subsection A, paragraphs 1, 2, 4 and 5 is a class 3 misdemeanor.
Sec. 8. Title 13, Arizona Revised Statutes, is amended by adding chapter 34, to
read:

CHAPTER 34.—DRUG OFFENSES

§ 13-3401. Definitions
In this chapter, unless the context otherwise requires:

1. “Administer” means the direct application, injection, inhalation or ingestion of

a substance to the body of a person.

2. “Amidone” means any substance identified chemically as (4-4-dipheny]-6-dimeth-

ylamine-heptanone-3), or any salt of such substance, by whatever trade name

designated.
3. “Board” means the Arizona state board of pharmacy.

4. “Cannabis” means the following substances under whatever names they may be
designated:

(a) The resin extracted from any part of a plant of the genus cannabis, and every
compound, manufacture, salt, derivative, mixture or preparation of such plant, its
seeds or resin. Cannabis does not include oil or cake made from the seeds of such
plant, any fiber, compound, manufacture, salt, derivative, mixture or preparation of

the mature stalks of such plant except the resin extracted from the stalks or any

fiber, oil or cake or the sterilized seed of such plant which is incapable of germination.

(b) Every compound, manufacture, salt, derivative, mixture or preparation of such
resin or tetrahydrocannabinol.

5. “Coca leaves” means cocaine, its optical isomers and any compound, manufac-
ture, salt, derivative, mixture or preparation of coca leaves, except derivatives of coca
leaves which do not contain cocaine, ecgonine or substances from which cocaine or
ecgonine may be synthesized or made.

6. “Dangerous drug” means the following by whatever official, common, usual,
chemical or trade name designated:

(a) Any material, compound, mixture or preparation which contains any quantity

of the following hallucinogenic substances, their salts, isomers and salts of isomers,
unless specifically excepted, whenever the existence of such salts, isomers and salts of
isomers is possible within the specific chemical designation:

(i)_Bufotenine.

(ii) Diethyltryptamine,

(iii} Dimethyltryptamine.

(iv) 4-methyl-2, 5-dimethoxyamphetamine.

(v) Ibogaine.

(vi) Lysergic acid amide.

(vii) Lysergic acid diethylamide.

(viii}) Mescaline.

(ix) Methoxymethylenedioxyamphetamine (MMDA).

(x) Methylenedioxyamphetamine (MDA).

(xi) N-ethyl-3-piperidyl benzilate (JB-318).

(xii) N-methyl-3-piperidyl benzilate (JB-336).
{xiii) N-(1-phenylcyclohexyl) ethylamine (PCE).
(xiv) 1{1-phenyleyclohexyl) pyrrolidine (PHP).
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(xv) 1-(1-(2-thienyl)-cyclohexyl) piperidine (TCP).

(xvi) Para-methoxyamphetamine (PMA).

(xvii) Psilocybin.

(xviii) Psilocyn.

(xix) Trimethoxyamphetamine (TMA).

(b) Any material, compound, mixture or preparation which contains any quantity
of the following substances having a potential for abuse associated with a stimulant
effect on the central nervous system:

(i) Amphetamins, its salts, optical isomers and salts of its optical isomers.

(ii) Phenmetrazine and its salts.

(ili) Any substance which contains any quantity of Methamphetamine, including its
salts, isomers and salts of isomers.

(iv) Methylphenidate.

(c) Any material, compound, mixture or preparation which contains any quantity of

the following substances having a potential for abuse associated with a depressant

effect on the central nervous system:

(i) Any substance which contains any quantity of a derivative of barbituric acid, or
any salt of a derivative of barbituric acid, unless specifically excepted.

(ii) Chloral betaine.

(iii)_Chloral hydrate.

(iv) Chlordiazepoxide.

(v) Chlorhexadol.

{vi) Diazepam.

(vii) Ethchlorvynol.

(viii) Ethinamate.

(ix) Glutethimide.

(x) Ketamine.

(xi) Lysergic acid.

(xii) Meprobamate.

(xiii) Methaqualone.

(xiv) Methyprylon.

(xv)_Paraldehyde.

(xvi) Petrichloral.

(xvii) Phencyclidine.

(xviii) Scopolamine.

(xix) Sulfondiethylmethane.

(xx) Sulfonethylmethane.

(xxi) Sulfonmethane.

7. “Deliver” means the actual, constructive or attempted exchange from one

person to another, whether or not there is an agency relationship.

8. “Director” means the director of the department of health services.

9. “Dispense” means distribute, leave with, give away, dispose of or deliver.

10. “Isoamidone” means any substance identified chemically as (4-4-diphenyl-5-
methyl-6-dimethylaminohexanone-3), or any salt of such substance, by whatever trade
name designated. )

11. “Isonipecaine” means any substance identified chemically as (1-methyl-4-phe-

nyl-piperidine-4-carboxylic acid ethyl ester), or any salt of such substance, by whatev-

er trade name designated.
12. “Ketobemidone” means any substance identified chemically as (4-(3-hydroxy-

phenyl)-1-methyl-4-piperidylethyl ketone hydrochloride), or any salt of such substance,
by whatever trade name designated.

854 Changes or additions in text are indicated by underline;
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13. “Licensed” means authorized by the laws of this state to do certain things.

14. “Manufacturer” means a person who lawfully, by compounding, mixing,
cultivating, growing or other process, produces or prepares narcotic or dangerous
drugs in the usual course of business, but does not include a pharmacist or pharmacy
which compounds narcotic or dangerous drugs to be sold or dispensed on prescriptions.

15. “Marijuana” means all parts of any plant of the genus cannabis, from which
the resin has not been extracted, whether growing or not, and the seeds of such plant.

Marijuana does not include the mature stalks of such plant, or the sterilized seed of

such plant which is incapable of germination.

16.  “Narcotic drugs” means the following, whether of natural or synthetic origin
and any substance neither chemically nor physically distinguishable from them:

(a) Acetylmethadol.

(b) Allylprodine.

(c) Alphacetylmethadol.

{d) Alphameprodine.

(e) Alphamethadol.

(f)_Alphaprodine.

(g) Amidone (Methadone).

(h) Anileridine.

(i) Benzethidine.

(i)} Betacetylmethadol.

(k) Betameprodine.

(1) Betamethadol.

{(m) Betaprodine.

(n) Bezitramide.

(0) Cannabis.

(p) Clonitazene.

(q) Coca leaves.

(r) Dextromoramide.

(s) Diampromide.

(t) Diethylthiambutene.

(u) Difenoxin.

{v) Dihydrocodeine.

(w) Dimenoxadol.

(x) Dimepheptanol.

(v) Dimethylthiambutene.

(z) Dioxaphetyl butyrate.

(aa) Diphenoxylate.

(bb) Dipipanone.

(cc) Ethylmethylthiambutene.

(dd) Etonitazene.

(ee) Etoxeridine.

(ff) Fentanyl.

(gg) Furethidine.

(hh) Hydroxypethidine.

(ii) Isoamidone (Isomethadone).

(ii) Isonipecaine (Meperidine).

(kk) Ketobemidone.

(1) Levomethorphan.

(mm) Levomoramide.

deletions by strikeouts 855
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(nn) Levophenacylmorphan.

(00) Levorphanol.

(pp) Metazocine.

{aq) Morpheridine.

(rr) Noracymethadol.

(ss) Norlevorphanol.

(tt) Normethadone.

{uu) Norpipanone.

(vv) Opium.

{ww) Phenadoxone.

{xx} Phenampromide.

(vy) -Phenazocine.

(zz) Phenomorphan.

(aaa) Phenoperidine.

(bbb) Piminodine.

(cec) Piritramide.

{ddd) Proheptazine.

(eee) Properidine.

(fff) Propiram.

(ggg) Racemethorphan.

(hhh) Racemoramide.

(iii) Racemorphan,

(jii) Trimeperidine.

17. “Opium” means any compound, manufacture, salt, isomer, salt of isomer,
derivative, mixture or preparation of the following, but does not include apomorphine
or any of its salts:

(a) Acetorphine.

(b) Acetyldihydrocodeine.

(c) Benzylmorphine.

{d) Codeine.

{e) Codeine methylbromide.

(f) Codeine-n-oxide.

(h) Desomorphine.

(i) Dihydromorphine.

(i) Drotebanol.

(k) Ethylmorphine.

(1) Etorphine.

{m) Heroin.

{n) Hydrocodone.

(0) Hydromorphinol.

(p) Hydromorphone.

(q) Methyldesorphine.

(r) Methyldihydromorphine.

(s) Metopon.

(t) Morphine.

{u) Morphine methylbromide.

(v) Morphine methylsulfonate.

{w) Morphine-n-oxide.

(x) Myrophine.

856 Changes or additions in text are indicated by underline;
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(y) Nicocodeine.
(z) Nicomorphine.
(aa) Normorphine.
(bb) Oxycodone.
(ce) Oxymorphone.
(dd) Pholcodine.
(ee) Thebacon.
(ff) Thebaine.

18. “Peyote” means any part of a plant of the genus lophophora, known as the
mesecal button.

19. “Pharmacy” means a licensed business where drugs are compounded or dis-
pensed by a licensed pharmacist.

20. “Practitioner” means a licensed physician, pharmacist, osteopath, dentist,
veterinarian or other person licensed to prescribe and administer drugs.

21. “Prescription-only drug” does not include a dangerous drug or narcotic drug
but means:

(a) Any drug which because of its toxicity or other potentiality for harmful effect,
or the method of its use, or the collateral measures necessary to its use, is not

generally recognized among experts, qualified by scientific training and experience to
evaluate its safety and efficacy, as safe for use except by or under the supervision of
a _medical practitioner.

(b) Any drug that is limited by an approved new drug application under the federal

act or § 32-1962 to use under the supervision of a medical practitioner.

{c) Every potentially harmful drug, the labeling of which does not bear or contain
full and adequate directions for use by the consumer.

(d) Any drug required by the federal act to bear on its label the legend “caution:
federal law prohibits dispensing without prescription”.

22. “Produce” means grow, plant, cultivate, harvest, dry, process or prepare for
sale.

23. “Sale” or “sell” means an exchange for anything of value.

24. “Scientific purpose” means research, teaching or chemical analysis.

25. “Transfer” means furnish, deliver, give away or administer.

26. “Vapor-releasing substance containing a toxic substance” means paint or
varnish dispensed by the use of aerosol spray, or any glue, which releases vapors or
fumes containing acetone, volatile acetates, benzene, butyl alcohol, ethyl alcohol,
ethylene dichloride, isopropyl aleohol, methyl alcohol, methyl ethyl ketone, pentachloro-
phenol, petroleum ether, toluene, volatile ketones, isophorone, chloroform, methy-

lene chloride, mesityl oxide, xylene, cumene, ethylbenzene, trichloroethylene, mibk,
miak, mek or diacetone alcohol.

27. “Wholesaler” means a person who in the usual course of business lawfully
supplies narcotic or dangerous drugs that he himself has not produced or prepared,
but not on prescriptions.

§ 13-3402. Possession and sale of peyote; classification
A. A person who knowingly possesses, sells, transfers or offers to sell or transfer

peyote is guilty of a class 6 felony.

B. In a prosecution for violation of this section, it is a defense that the peyote is

being used or is intended for use:
1. In connection with the bona fide practice of a religious belief, and

2. As an integral part of a religious exercise, and
3. In a manner not dangerous to public health, safety or morals.
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§ 13-3403. Possession and sale of a vapor-releasing substance contain-
ing a toxic substance; regulation of sale; exceptions; classi-
fication

A. A person shall not knowingly:

1. Breathe, inhale or drink a vapor-releasing substance containing a toxic sub-
stance.

2. Sell, transfer or offer to sell or transfer a vapor-releasing substance containing

a toxic substance to a person under eighteen years of age.

3. Sell, transfer or offer to sell or transfer a vapor-releasing substance containing

a toxic substance if such person is not, at the time of sale, transfer or offer, employed

by or engaged in operating a licensed commercial establishment at a fixed location

regularly offering such substance for sale and such sale, transfer or offer is made in
the course of employment or operation.

B. A person making a sale or transfer of a vapor-releasing glue containing a toxic
substance shall require identification of the purchaser and shall record:

1. The name of the glue.

2. _The date and hour of delivery.

3. The intended use of the glue.

4. The signature and address of the purchaser.

5. _The signature of the seller or deliverer.

Such record shall be kept for three years and be available to board inspectors and

peace officers.

C. _The operator of a commercial establishment shall keep all vapor-releasing glue

containing a toxic substance in a place that is unavailable to customers without the
assistance of the operator or an employee of the establishment.

D. The operator of a commercial establishment selling vapor-releasing paints and
varnishes containing a toxic substance dispensed by the use of any aerosol spray

device shall conspicuously display an easily legible sign of not less than eleven by

fourteen inches which states: “warning: inhalation of vapors can be dangerous”.

E. This section is not applicable to the transfer of a vapor-releasing substance
containing a toxic substance from a parent or guardian to his child or ward, or the
sale or transfer made for manufacturing or industrial purposes.

F._ A person who violates any provision of this section is guilty of a class 5 felony,
but the court may, having regard to the nature and circumstances of the offense,
enter judgment of conviction for a class 1 misdemeanor and make disposition
accordingly.

§ 13-3404. Possession and sale of dangerous drugs and prescription-
only drugs; classification

A. A person shall not knowingly:

1. Possess a dangerous drug, possess a prescription-only drug or possess equipment
together with the necessary chemicals for the manufacture of a dangerous drug or a
prescription-only drug.

2. Possess a dangerous drug or a prescription-only drug for sale.

3. _Sell, transfer or offer to sell or transfer a dangerous drug, any material,
compound or preparation containing any quantity of a dangerous drug or a prescrip-
tion-only drug.

4. Obtain or attempt to obtain a dangerous drug or preseription-only drug or

procure or attempt to procure the administration of a dangerous drug or prescription-
only drug by fraud, deceit, misrepresentation or subterfuge.

B. A person who violates:

1.__Subsection A, paragraph 2 or 3 relating to dangerous drugs is guilty of a class 2
felony.

858 Changes or additions in text are indicated by underline;
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2. Subsection A, paragraph 1 or 4 relating to dangerous drugs is guilty of a class 4

felony, but the court may, having regard to the nature and circumstances of the
offense, enter judgment of conviction for a class 1 misdemeanor and make disposition

accordingly.

3. Subsection A, paragraph 5 or any provision of this section relating to prescrip-
tion-only drugs is guilty of a class 2 misdemeanor.
§ 13-3405. Possession and sale of marijuana; inducing minor to traffic

in or use marijuana; classification

A. A person shall not knowingly:

1. Possess or produce marijuana.

2. Possess marijuana for sale.

3. Transport, import into this state, sell, transfer or offer to transport, import into
this state, sell or transfer marijuana.

B. A person eighteen years of age or older shall not knowingly:

1. Hire, employ or use a minor to transport, import into this state, sell or transfer
marijuana.

2. Sell, transfer or offer to sell or transfer marijuana to a minor.

3. _Induce a minor to use marijuana.

C.__A person who violates:

1. Subsection A, paragraph 1 is guilty of a class 6 felony.

2. Subsection A, paragraph 2 is guilty of a class 4 felony.

3. Subsection A, paragraph 3 or subsection B is guilty of a class 2 felony.
§ 13-3406. Possession and sale of narcotic drugs; inducing minor to

traffic in or use narcotic drugs; classification

A. A person_shall not knowingly:

1._Possess a narcotic drug.
2. Possess a narcotic drug for sale.

3. _Transport, import into this state, sell, transfer or offer to transport, import into

this state, sell or transfer a narcotic drug.

4. Obtain or attempt to obtain a narcotic drug or procure or attempt to procure
the administration of a narcotic drug by fraud, deceit, misrepresentation or subter-
fuge.

5. Hire, employ or use a_minor to transport, import into this state, prepare for

sale, sell or transfer a narcotic drug.
6. Sell, transfer or offer to sell or transfer a narcotic drug to a minor.

7. _Induce a minor to use a narcotic drug.
B. A person who violates:
1. Subsection A, paragraph 1 or 4 is guilty of a class 4 felony.

2. Subsection A, paragraph 2 or 3 is guilty of a clags 2 felony and is not eligible
for probation, pardon, parole, commutation or suspension of sentence or release on

any other basis until such person has served not less than two-thirds of the sentence

imposed by the court but in any event not less than five years, notwithstanding
§§ 41-1604.06 and 41-1604.07. Any person convicted of a violation of such offense
involving an amount of one or more drugs having a value of not more than two
hundred fifty dollars and who was not previously convicted of any felony is eligible
for supervised probation and upon sentence to probation shall be committed to the
department of corrections for not less than thirty nor more than sixty days.

3. _Subsection A, paragraph 5, 6 or 7, if under eighteen years of age and tried as an

adult is guilty of a class 2 felony and if eighteen years of age or older is guilty of a
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discretion by not approving the Petition. Y et they did not even offer the Petition (with its
exhibits) in evidence. See Appellants Exhibit 1. The Petition and its twenty-four tabbed
exhibits were marked as the Department’s Exhibits 14 and 15.5 Much of the evidence
offered at the hearing by Appellants was not included in the Petition, was irrelevant, or
had nothing to do with the Department’s decision. The Department was not presented
with Appellants’ Exhibits 3-20, or 27-33 until they were marked and produced for the
hearing. Declarations, articles, or other statements of the facts to which they testified at
the hearing were presented in the Petition for only two of Appellants several witnesses.

Following the PTSD petitioner’s formula, Appellants ask the Court to make a
decision based on all of their evidence, whether included in the Petition or not. That is
not the issue here. AMMA does not call for a process whereby new DMC’s are added if
an administrative law judge, upon hearing evidence presented for the first time, decides to
add the proposed condition. The notice of hearing correctly identified the issue: “[T]o
consider the appeal of the Department’s October 27, 2017, decision to deny the
Appellant’s Petition to add Autism Spectrum Disorder (ASD) to the list of medical
marijuana debilitating medical conditions. . . .” Department’s Exhibits, Volume One,
Exhibit 11, page 1. The issue is whether the Department’s decision was arbitrary,
capricious, or an abuse of discretion. It was not. It was consistent with AMMA and the
Rule and should be affirmed.

VI. The Department may not approve any use of marijuana extracts.

Following the last day of hearing in this matter, the Arizona Court of Appeals
issued an Opinion in Satev. Jones, 1 CA-CR 16-0703, _ Ariz.__, P.3d__, 2018 WL
3121440 (App. June 26, 2018) (copy attached as Exhibit B). Jones was an appedl in a
crimina case by a medical marijuana cardholder, with an apparently properly qualifying
DMC, who was convicted of possession of hashish, made from the resin extracted from

the marijuana plant. The case did not involve a petition to approve a new DMC and

6 The Department could have elected not to do this and then argued now that Appellants,
with the burden of proof, had failed to sustain it. The Department thought it best that the
Court know exactly what the Department had considered in making its decision.

Active/48606337.2 15
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obviously could not have been considered by the Department as a reason for denying the
Petition on October 27, 2017. Jones is, however, a new reason why any further
consideration of the Petition by the Department would be futile and probably illegal under
state and federal law.

The following language from the Jones Opinion explains why:

The State argues that by not specifically including extracted
resin within its description of immunized marijuana, AMMA
adopts the “preexisting law distinguishing between cannabis
and marijuana.” Weagree. . ...

According to our supreme court, hashish is “‘the resin
extracted” from the marijuana plant,” criminalized as
cannabis, a narcotic drug, and distinct from marijuana. [Sate
v.] Bollander, 110 Ariz. [84] at 87, 515 P.2d [329] at 332
[(1973)]. “[T]he legislature has recognized hashish and
marijuana as two distinct forms of cannabis.... but marijuana
alone has been singled out for separate treatment under our
statutes.” Id. We have held that our legislature's differing
treatment of hashish and marijuana is to be attributed to the
great potency of the former, rendering it “susceptible to
serious and extensive abuse.” Sate v. Floyd, 120 Ariz. 358,
360, 586 P.2d 203, 205 (App. 1978).

AMMA is silent as to hashish. Prior understanding of the
pertinent words strongly indicates that AMMA in no way
Immunizes the possession or use of hashish.
That AMMA immunizes medical use of a mixture or
ﬁggﬁaratlon of the marijuana plant does not immunize
ish. “Mixture or preparation” means the combining of
marijuana  with non-marijuana elements to make
“consumables’ such as brownies and the like. A.R.S. § 36—

2801(15). Hashish, by contrast, is processed from the
Separated or extracted resin.

Jones,  Ariz._,  P.3d__, 2018 WL 3121440 at * 3, 11 9-12 (App. June 26, 2018).
The Department does not recall any evidence being offered by the Appellants
that they were using “marijuana’ to treat their ASD children for seizures. Someone said:
“1 am not going to have my child smoke it.” And it was clear from the evidence that the
intent was to take the resin separated or extracted from the marijuana plant and use it as
medicine. No one said they would use “hashish.” Rather, as Brandy Williams and others
described, they further process the resin into tinctures, oils, and other products, which are

then used as medicine. Dr. Bogner opined that only extracts such as these should be used

Active/48606337.2 16
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to treat ASD. Under Jones, effective as of June 26, 2018, the resin separated or extracted
from the marijuana plant is not “medica marijuana.” It is cannabis, a narcotic drug,
whose possession and use areillegal. For this reason, further consideration of the Petition
would be futile because the Department cannot add ASD when the only evidence offered
involves the use of “cannabis,” a narcotic drug not protected under AMMA.

VIl.  Conclusion.

Appellants filed a Petition to add a new DMC. The Petition was woefully
defective. It defined a patient population of approximately 43,000 Arizona children and
admittedly included many who are not severely impaired.

Even for the ASD patients who are impaired, the Petition included no evidence
of articles published in peer-reviewed scientific journals reporting the results of research
on the effects of marijuana on ASD supporting why ASD should be added. The evidence
at the hearing involved only the use of oils, tinctures, and other extracts. Based on Jones,
we now know that a petition proposing to use anything other than “marijuana’ must be
denied as illegal. And a Petition which does not prove marijuana usage provides a
therapeutic or palliative benefit must be denied.

The Department followed the rule of law and did its job. It denied a petition that,
on its face, was insufficient and defective. The Department’s decision was not arbitrary,
capricious, or an abuse of discretion.

There is no res judicata effect applicable to Petitions. If one is denied, either
before or after a hearing, the petitioners are not precluded from filing another one six
months later, and yet another six months after that. This Court should recommend that
the Department’s decision denying the Petition be affirmed. If al of the evidence
Appellants presented at the hearing is enough, they may file another petition, properly
attaching such evidence as required. The correct process requires giving all of the
evidence to the Department. That process should have been, but was not, followed here.

The Department’ s decision should stand.

Active/48606337.2 17
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Declaration of William Troutt, NMD

1. 1, William Troutt, do hereby swear that: I am overthe age of 18 and am a
resident of the State of Arizona and the County of Pinal. I have personal
knowledge of the facts herein, and, if called as a witness, could testify completely

thereto.

2. I declare under penalty of perjury that, to the best of my knowledge and

belief, the information herein is true and correct.

3. My name is William Troutt. I was born, raised and educated in the State of
Arizona. Ireceived a Bachelor of Science degree in biclogy and graduated Magna
Cum Laude from Arizona State University in 1999. 1 graduated from Southwest
College of Naturopathic Medicine in 2003 and was licensed to practice medicine in

the State of Arizona in 2004.

4. Naturopathic Physicians are the only primary care physicians trained in the
preparation of, and treatment with, medications prepared from raw botanicals.
This training specifically includes the extraction of medicinal constituents from

botanical plant medicines, which is standard practice in botanical medicine today.

5. In addition to my naturopathic studies, I have developed expertise and
specialization in medical cannabis. I have been studying the historic and scientific
literature on medical cannabis for the last two decades. During the last three years,
marked by the passage of the Arizona Medical Marijuana Act (AMMA), I have
exclusively worked in the field of medical cannabis. Ihave consulted with and
learned from hundreds of medical cannabis patients, top physicians and researchers

in the field, and public servants and industry leaders.
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6. After the AMMA passed in November 2010, I preformed medical
evaluations for patients who were interested in using medical cannabis, and 1
completed certifications for patients who qualified under the AMMA. I focused
these evaluations on counseling patients about the benefits and risks of using

medical cannabis as well as dosage and methods of administration.

7. In December 2012, T became the medical director for the first state-licensed
medical cannabis dispensary in Arizona. As part of my duties, outlined by the
Arizona Department of Health Services, I generate educational materials for
dispensary patients and training materials for dispensary agents including dosage
and methods of administration. I have acted as a consultant for other dispensary
medical directors as well as physicians who recommend medical cannabis to their

patients.

8. An extraction generally refers to a method by which certain constituents are
removed from a plant. Cannabinoids, as well as other medicinal constituents, are
extracted from cannabis.

9. There are many ways that different parts of the plant can be
removed. Historically, people have used relatively simple ways to isolate parts of
the plant for different preparations, including edible preparations. Cannabis
preparations that are consumed as food or drink typically involve cannabis extracts
rather than just plant material.

10. As medical cannabis producers have become more sophisticated, the
extraction methodology they use to create edible preparations has also become
more sophisticated. Many edible preparation producers now utilize extraction

technology developed for large-scale food preparation.
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11. Extractions are important for patients because they enable medical cannabis
producers to create products that are tailored to different types of patients’ specific
needs. By using extraction methods, a manufacturer can isolate the particular parts
of the plant that the manufacturer wants to use, test it for proper and precise
dosing, and provide different types of patients with medicine specifically designed
for their condition. Extractions also increase the delivery options for patients so
that they neither have to inhale cannabis nor eat bulky and fibrous dried plant
material to get the medicine they need. Indeed, patients suffering from the
advanced stage of amyotrophic lateral sclerosis, also known as ALS or Lou
Gehrig’s Disease, have great difficulty breathing and swallowing. For these
patients, eating raw plant material, or smoking and/or inhaling medical marijuana,
is physically impossible. These patients can, however, consume an extract from
medical marijuana.

12. By contrast, simply testing raw plant material as opposed to extracting
parts of the plant does not provide patients with as accurate a picture of the actual
cannabinoid constituents in their medicine, and does not provide patients with
medicine specifically tailored to their needs. Flowers from the same plant test
differently. Multiple tests can provide an average, but each dose of plant material
will vary.

13. Patients who are limited to edible or drinkable cannabis preparations made
from un-manipulated plant material have fewer, less precise, and less palatable
options available to them than patients who have access to edible or drinkable
cannabis preparations made using extracts from plant material.

14. Published medical studies dating back to the 1950s demonstrate that
cannabinoids have anti-seizure effects. Many of these studies note common

knowledge and anecdotal reports about the cannabis plant effectively treating
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seizure disorders since antiquity. The majority of cannabis studies that show
benefits for patients with seizure disorders focus on the cannabinoid cannabidiol
(CBD). However, there are also studies showing anti-seizure activity with the
cannabinoid tetrahydrocannabinol (THC) as well as other cannabinoids.

15. A safe and effective dosage of CBD has been validated through many
human and animal studies. This dosage is referred to as a safe therapeutic dosage
range. To obtain a therapeutic dosage of the CBD, THC must only be present in a
small quantity to avoid any side effects associated with the euphoria or sedation
that is caused by a high dose THC. Cannabis strains above 20:1 CBD to THC have
been identified that allow for a therépeutio dose of CBD to be achieved without
any of the side effects that may be associated with large doses of THC. Since the
passage of mgdical cannabis laws in many states, physicians and parents have
reported that extracts from these 20:1 and above ratio strains have effectively
controlled seizure disorders in children.

16. The last two decades of medical research has identified an
endocannabinoid system in most living organisms that is stimulated by cannabis.
This research has shown that stimulating the endocannabinoid system has a
fundamental role in balancing the human nervous and immune systems. This
understanding brings clarity to the physiological explanation of how cannabis can
subdue a hyperactive or erratic nervous system that is associated with many seizure
disorders.

17. If a seizure patient cannot access cannabis that has a minimum of a 20:1
CBD to THC ratio, I would recommend using cannabis with a lower ratio and
supplementing it with an extract typically called CBD oil. The CBD oil has no
measurable THC, but is high in CBD. CBD oil contains high levels of cannabidiol

but does not contain many of the other cannabinoids found in the cannabis plant.
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The purpose of this recommendation is to come as close as possible to matching
the known therapeutic dose of CBD as well as reports of what other children with
seizure disorders are currently using to get the best results.

18. Medical cannabis patients tend to experience better results from extractions
that come from the cannabis plant and contain some or all of the naturally
occurring cannabinoids than from CBD oil, which contains a far less robust
cannabinoid profile. |

19. T'was introduced to the Welton family in the context of my work as a
medical director for a dispensary. I spoke with Jennifer and Jacob Welton about
the benefits and risks associated with the medical cannabis dosages that are
appropriate for a patient like Zander. I have also consulted with a physician who
recommended and certified Zander as having a qualifying medical condition under
the AMMA. I am consulting with the Weltons and this physician on a regular

‘basis to provide educational guidance for safe and effective dosing for Zander.

Executed this ) h day of November 2013.

il e 1l i)

William Troutt, NMD
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Michael K. Jeanes, Clerk of Court’
*+* Electronically Filed ***

03/24/2014 8:00 AM
SUPERIOR COURT OF ARIZONA
MARICOPA COUNTY
CV 2013-014852 03/21/2014
CLERK OF THE COURT
HONORABLE KATHERINE COOPER D. Harding
Deputy

JACOB WELTON, et al. DANIEL J POCHODA
V.
STATE OF ARIZONA, et al.

J KENNETH MANGUM

JOSEPH N ROTH

MINUTE ENTRY

The Court has reviewed the following:

Plaintiffs’ Motion for Preliminary Injunction, filed November 13, 2013;

e Defendant William Montgomery’s Response to Plaintiffs’ Motion for Preliminary
Injunction and Motion for Judgment on the Pleadings per Ariz. R. Civ. P. 12(C),
filed December 2, 2013;

¢ Plaintiffs’ Response to Defendant Montgomery’s Motion for Judgment on the
Pleadings and Reply in Support of Plaintiffs’ Application for Preliminary
Injunction, filed January 7, 2014; and

» Defendant William Montgomery’s Reply in Support of Motion for Judgment on
the Pleadings per Ariz. R, Civ. P. 12(C), filed January 28, 2014.

On February 14, 2014, the Court heard oral argument and took under advisement
Plaintiffs’ claim for declaratory judgment.l'! The issue is one of statutory interpretation: Does
Arizona’s Medical Marijuana Act (“AMMA?) allow medical marijuana to be consumed in
extract form? As set forth below, the Court concludes it does and that Plaintiffs are entitled to an

"The Court denied Defendant’s Motion for Judgment on the Pleadings on February 14,2014 ‘
Docket Code 926 Form V000A Page 1
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. order that decriminalization of marijuana for medicinal purposes includes extracts adapted from
marijuana.

Having reached this conclusion, the Court believes that Plaintiffs’ request for injunctive
relief is moot. Pursuant to the Court’s declaratory judgment in favor of Plaintiffs, they are now
protected from arrest and prosecution for giving their son, Zander, CBD oil, a marijuana extract.
Unless Plaintiffs have a basis for fearing that Defendant Montgomery may. prosecute them
regardless of the Court’s ruling, an injunction against Defendant is not warranted.

Declaratory Judgment Action

Plaintiffs seck an order pursuant to Arizona’s Declaratory Judgment Act, A.R.S. § 12-
1832. The Act provides that” [a]ny person...whose rights, status or other legal relations are
affected by a statute...may have determined any question of construction or validity arising
under the [statute] and obtain a declaration of rights, status or other legal relations thereunder.”
It is a remedial statute intended to “settle and to afford relief from uncertainty and insecurity with
respect to rights, status and other legal relations.” Planned Parenthood Ctr. of Tucson, Inc. v.
Marks, 17 Ariz. App. 308, 310, 497 P.2d 534, 536 (1972). Declaratory judgment must be based
on an actual controversy. Id,

A real, justiciable controversy requiring clarity exists here. Plaintiff’s Complaint and
Application for Preliminary Injunction present a prima facie case for the medical treatment of
nine-year-old Zander with medical marijuana administered in a form of plant material combined
with extracted CBD in oil form. The State contends that the AMMA did not decriminalize plant
extracts which, therefore, are still unlawful urider state law,

The controversy is ripe. The law does not require Plaintiffs to be arrested and to face
criminal prosecution to obtain declaratory relief. Planned Parenthood, 17 Ariz. App. at 312, 497
P.2d at 538 (“To require statutory violation and exposure to grave legal sanctions; to force
parties down the prosecution path, in effect compelling them to pull the trigger to discover if the
gun is loaded, divests them of the forewarning which the law, through the Uniform Declaratory
Judgments Act, has promised.”) Whether or not the County Attorney intends to prosecute
Plaintiffs is not the issue. Plaintiffs are entitled to a determination of their rights under the
AMMA.

Statutory Interpretation

In interpreting a voter initiative, the court’s “‘primary purpose is to effectuate the intent
of those who framed it and the electorate that adopted it."” State ex rel, Montgomeryv.
Woodburn ex rel. County of Maricopa, 231 Ariz. 215, 216, 292 P.3d 201, 202 (App. 2012)

Docket Code 926 Form V000A Page 2
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