
Special Issue: Candy 

Chocolate: Food, Drug, 
or Lifestyle?

By Charlea T. Massion, MD

Chocolate is great
Chocolate is grand
Melts in your mouth
Melts in your hand1

MANY WOMEN HAVE A PASSIONATE AND AMBIVALENT RELATION-
ship with chocolate. Chocolate is associated with romance (a

seductive gift, a lover’s apology) and solace (taking to bed with a
box of tissues in one hand, a box of chocolates in the other). Many
of us grew up believing chocolate consumption was associated with
acne, obesity, and premenstrual binges. In recent years, chocolate
has been recast as a benign, even healthful food. This article will
explore some studies of chocolate and women’s health. 

As a taste of chocolate’s past and future, the Swedish botanist
Linnaeus titled the genus of cacao trees Theobroma, from theo for
god and broma for food. Theobroma cacao has more than 20 types
that are divided into three major groups: criollo (native); forastero
(foreign); and a cross between the two, trinitario (sent from heaven).

Theobromas are small, rather delicate evergreens that thrive in
hot, humid climates only if protected from direct sun. As a mid-
dlestory tree in Mesoamerican rain forests, wild cacao often grows
under Madre de cacao (Gliricidia sepium), a larger tree that provides
semi-darkness, nutrients from both leaf fall and the nitrogen-fixing
bacteria in its roots, plus minute traces of coumarin that poison ani-
mals that crave cacao beans. However, the cacao depends on cacao-
seeking vertebrates to reproduce, because its pods, even when fully
ripe, do not drop off the tree.2 In the rain forest, cacao seeds are dis-
persed by bats, rats, monkeys, and squirrels that gnaw through the
pods to procure the sweet, mucilaginous pulp around the bitter
seeds. (No studies have been done to ascertain if female, non-human
vertebrates are more intense than males in their cacao bean-seeking
behavior.) 
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Cacao grows in a narrow band within 20 degrees of
the equator, with the islands of Cuba at the northern
boundary and Reunion at the southern boundary.3,4

Cacaos begin to bear football-shaped fruit that are 7-10
inches long at four years of age. Fully mature at seven
years, they can live up to 100 years, producing dozens of
pods annually. Ripening pods change from green to red
or purplish-yellow and are hand-harvested with a special
machete. Each pod contains 20-50 seeds.3

Pharmacology
Please don’t mention the chemical connection 
Chocolate makes in my head
It’s Swiss Miss I’m drinkin’ 
It’s Hershey bars I’m thinkin’ 
If I can’t be in love 
I’ll have a truffle instead1

Food or drug? Chocolate is the most commonly
craved food in North America; one landmark study doc-
uments that chocolate accounts for almost half of all
food cravings.4 Is chocolate craving an indication of
hypomagnesemia? If so, why don’t millions of humans
crave nuts and whole-grains instead? Is chocolate
appealing simply because it is high in fat and sugar, or
does it have drug-like effects? Chocolate does contain

biologically active constituents; however, other pharma-
cologically related foods go unmentioned in art and sci-
ence. Are chocolate cravings physiologically or psycho-
logically based? 

Pharmacological Effects
Chocolate’s pharmacological components include

biogenic amines, methylxanthines, and cannabinoid-like
fatty acids. (Consider eating a piece of chocolate as you
review these.) 

Biogenic Amines
Several biogenic amines, notably tyramine and

phenylethylamine (PEA), are present in chocolate.
These amines have sympathomimetic effects, and, like
nicotine, stimulate dopamine release in the brain. PEA,
also known as the “love drug,” is associated with various
euphoric states, including the ecstasy experienced with
cocaine, amphetamines, and occasionally, long-distance
running.5 PEA is distributed throughout the brain and is
quickly metabolized by monoamine oxidase-β and alde-
hyde dehydrogenase to phenylacetic acid. PEA is a neu-
romodulator of mood, and depression is associated with
reduced levels of PEA.4

Chocolate contains sufficient PEA (0.4-6.6 mcg/g) to
convince some researchers that chocolate craving may
be an attempt to increase the brain’s PEA level and
improve mood. However, certain cheeses and sausages
contain much more PEA and tyramine, yet hardly have
the following of chocolate. Also, since the half-life of
PEA in serum is only 5-10 minutes, PEA ingestion may
not raise systemic concentrations enough to influence
the central nervous system level.4

MDMA (3,4 methylenedioxymethamphetamine, or
Ecstasy) and PEA are structurally similar, and both are
amphetamine analogs. One study of seven MDMA
addicts noted that all had intense chocolate cravings and
frequent chocolate binges. This study has led some
experts to state, “This association of chocolate cravings
with certain drug-induced psychoses suggests that the
psychopharmacologic effects of chocolate deserve fur-
ther attention.” 4 However, as any intern who has been in
emergency rooms between midnight and 5 am (possibly
consuming machine-dispensed chocolate in large quan-
tities themselves) knows, there are no chocolate over-
dose victims hooked up to respirators and no chocolate
addicts in acute withdrawal screaming, cursing, and/or
seizing as various intravenous drips modulate their cen-
tral nervous system functions. 

Methylxanthines
Chocolate also contains alkaloid methylxanthines,

primarily theobromine (3,7 dimethylxanthine) and 
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caffeine (1,3,7-trimethylxanthine). Both compounds are
highly lipid-soluble and easily cross the blood-brain bar-
rier. In the brain, methylxanthines are competitive in-
hibitors of adenosine. Caffeine also facilitates the re-
lease of epinephrine, amplifying its stimulatory effects. 

Less research has been done on theobromine, which
seems less stimulating and takes longer to reach peak
pharmacologic effects than caffeine does. Administra-
tion of theobromine in capsules does not reduce choco-
late craving symptoms, so it may have insignificant
physiological and psychological effects. The presence of
caffeine is unlikely to explain “chocolate addiction,”
since chocolate contributes little to most people’s daily
caffeine intake.6 However, some speculate that caffeine
and theobromine act synergistically, producing a greater
effect than either alone. 

Cannabinoid-Like Fatty Acids
Chocolate contains biologically active compounds

that target endogenous cannabinoid receptors in the
human brain, causing effects similar to those of cannabi-
noid drugs (e.g., euphoria and heightened sensitivity).
Anandamide, which means “internal bliss,” is an endo-
genous brain lipoprotein that functions as an internal
cannabinoid neuromodulator. Acting in the nucleus
accumbens septi, cannabinoids increase activity of the
mesolimbic dopamine reward system by potentiating
endogenous opioid receptors, and possibly by altering
the action of other neurotransmitters (e.g., dopamine,
histamine, serotonin, acetylcholine, norepinephrine, and
prostaglandins).4

Chocolate contains N-acylethanolamines, which may
mimic or potentiate anandamide’s activity, producing a
sense of well-being.7 Another group, however, disputed
this theory,8 which remains controversial (see Alterna-
tive Therapies in Women’s Health, March 1999).

Chocolate and Behavior
With all that in mind, which component of chocolate

causes cravings, “chocolate addiction,” and chocolate-
induced behaviors? One study that attempted to separate
chocolate’s pharmacological activity from its sensory
factors found no physiological basis for chocolate crav-
ing. This crossover study compared chocolate bars,
cocoa in capsules, white chocolate (cocoa butter without
chocolate’s other components), white chocolate plus
cocoa capsules, no chocolate, and placebo on the satia-
tion of chocolate craving in 72 students.9 Only 34 stu-
dents completed at least one observation for each “treat-
ment.” (Apparently the appetite of this population for
participation in scientific studies was very easily satis-
fied.) Milk chocolate, for better or worse, served as the

standard for craving relief. Results: White chocolate
received intermediate scores, and cocoa capsules
brought no greater craving relief than placebo. 

Anecdotally, many women report that their choco-
late craving increases premenstrually. One placebo-
controlled, double-blind, crossover study tested the
effects of progesterone and alprazolam on premenstrual
craving for chocolate or sweets.10 Subjects in this study
were in the Premenstrual Syndrome (PMS) Program at
the University of Pennsylvania, were between the ages
of 18 and 45, and had regular menses and no current
major psychiatric diagnoses. Forty-four women met the
criteria for cyclic chocolate craving and 44 met the crite-
ria for cyclic sweet craving; 34 women satisfied criteria
for both. Records were kept for two baseline cycles.
During the third cycle, subjects were treated with place-
bo, alprazolam, or oral micronized progesterone. Treat-
ments were administered from day 21 until the second
day of menses. Results: Neither progesterone nor alpra-
zolam decreased either chocolate or sweet craving.
(Although progesterone has been used for many years to
treat PMS, progesterone actually may cause or amplify
premenstrual anxiety and depression, so the results of
the progesterone arm of this study are hardly surprising.) 

How about modulation of affect and craving in
“chocolate addicts”? One study of 40 women explored
the interaction of mood and chocolate intake.11 Twenty
self-identified “chocolate addicts” and 20 controls kept
seven-day diaries of hunger, mood, craving intensity,
and amount of chocolate consumed. The chocolate
addicts ate significantly more chocolate more often than
controls did. They also had higher guilt, depression, and
craving scores; lower relaxation and contentment scores
before eating chocolate; and more guilt without relief of
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Table 

Mineral content for cocoa powder 
and chocolate liquor per 100 g

Nutrient Cocoa Powdera Chocolate Liquorb

Potassium 1495.50 mg 1023.80 mg

Iron 13.86c mg 13.52 mg

Magnesium 593.64 mg 314.17 mg

Zinc 7.93 mg 4.29 mg

Copper 4.61 mg 2.36 mg

a Cocoa powder, 10% fat.
b Chocolate liquor (unsweetened, bakers chocolate), 50% fat.
c USDA Agriculture Handbook No. 8-19: cocoa powder,

unsweetened.

Source: Knight I, ed. Chocolate and Cocoa: Health and Nutr-
tion. Oxford: Blackwell Sciences, Ltd.; 1999.



depressive feelings after eating chocolate. Chocolate
addicts scored higher than controls on indices of depres-
sion and disordered eating. Consuming chocolate,
unfortunately, did not improve their indices. All around,
“chocolate addicts” were unable to enjoy eating choco-
late, and their moods remained anxious and/or
depressed, even with high chocolate intake. 

Antioxidants and Nutrients 
Cocoa is warm 
Fudgsicles chill 
Whatever the form 
It’s always a thrill 
Chocolate is love1

Chocolate may be good for the heart both figuratively
and literally. Do you know that if you found chocolate

purchased by your mother during her childhood, you
could use it to bake a cake today? And that bar of melted
chocolate you found at the bottom of a backpack last
used 10 years ago is still OK to eat? Chocolate doesn’t
spoil because it has very high concentrations of antioxi-
dants, and it is possible that these antioxidants have ben-
eficial cardiovascular effects. 

Chocolate contains more catechins (polyphenolic
flavonoids) than tea; dark chocolate contains 53.5
mg/100 g; milk chocolate contains 15.9 mg/100 g; and
an infusion of black tea (1 g/100 mL water) contains
13.9 mg/100 mL. However, the catechin thought to have
the most beneficial antioxidant effects, (-) epigallocate-
chin gallate (ECGG), occurs in tea but not chocolate.12

(See Alternative Therapies in Women’s Health, October
1999.)
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Candy Bits
By Adriane Fugh-Berman, MD

"A spoonful of sugar helps the medicine go down." 

IN THE ORIGINAL BOOK, THE MAGICAL NANNY MARY POP-
pins broke off her fingers, which were made of differ-

ent flavors of candy, as treats for the kids (I guess that
wasn't a wholesome enough image to use in the
movie). Candy has long been used as a delivery system
for medicine; sweetened syrups and tablets have been
used to encourage children to ingest antibiotics, anti-
tussives, vitamins, etc., and in recent years, fentanyl lol-
lipops have been used to administer opiates to chil-
dren. Medicinal candy isn't just for children: Oral cap-
saicin, a topical analgesic agent from chili peppers, 
has been incorporated into taffy and used to treat 
oral mucositis pain secondary to chemotherapy or
radiation.1

Everyone agrees that candy is bad for the teeth, and
can pose an aspiration risk in young children, but here
are some more unusual risks of candy: Lead poisoning
has been associated with several types of imported
candy. The culprit appears to be lead in the wrappers,
which leaches into the candy. After elevated lead levels
in a child was traced to tamarind candy, two types of
tamarind candy were tested by the Oklahoma County
Health Department; the investigation found that more
than half of the tamarind suckers tested exceeded the
Food and Drug Administration level of concern for lead
in this type of product.2 Printed cellophane candy
wrappers imported from Mexico also may present a
significant risk for lead exposure.3

Essential oils used in candymaking can pose risks; an
accidental ingestion of oil of wintergreen caused salicy-
late poisoning in an infant;4 cinnamon oil contains cin-
namaldehyde, which can cause dermal and mucosal irri-
tation; a second-degree burn was reported in an 11-
year-old who broke a cinnamon oil vial in his rear pants
pocket and left the area unwashed for 48 hours.5 

Several confections can cause bezoars. Three cases
of intestinal tract and esophageal obstruction have
been reported in children who ingested chewing gum.6

Seven cases of bezoars associated with candied ginger
root have been reported in children and edentulous
elders.7 n
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For those concerned about fat intake, cocoa powder is
an option, containing almost no fat but retaining antioxi-
dant effects. Cocoa is a good option because it has more
phenols by weight than bakers (unsweetened) chocolate,
which in turn has more phenols than milk chocolate. A
41 g (1.5 oz) piece of milk chocolate contains 205 mg
phenol, equivalent to the 210 mg phenol found in a 140
mL (5 oz) serving of red wine. An in vitro experiment
found that cocoa phenols inhibited human low-density
lipoprotein (LDL) oxidation by 75%,13 and a clinical
study found that LDL oxidation lag-time increased in
the blood of 12 male volunteers after ingesting 35 g of
cocoa.14 Cocoa also has been shown to inhibit platelet
aggregation.15

Chocolate also contains significant amounts of potas-
sium, iron, magnesium, zinc, and copper (see Table); a
study using three-day dietary records found that choco-
late is the largest source of mean daily copper intake.16

So if you are a chocolate lover, you can feel fine about
keeping chocolate in your diet! 

(Thanks to Gary Ladd and Robert Steinberg, MD, for
review of the manuscript.) v
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Licorice and Women’s Health 
By Adriane Fugh-Berman, MD 

Our audience is like people who like licorice. Not
everyone likes licorice, but the people who like licorice
really like licorice. 

—Jerry Garcia

LICORICE CANDIES ARE VERY POPULAR IN MANY COUN-
tries, including Holland, Denmark, Finland, Swe-

den, Germany, Italy, and the United States. Licorice also
is popular in beverages ranging from herbal teas to
liqueurs (including arak, ouzo, and pastis); “brewer’s
licorice” may be added to porter and stout for both fla-
vor and color. 

Red or strawberry licorice (shudder) contains no
licorice at all, and even black licorice in the United
States usually is flavored with anise rather than licorice.
Licorice from other countries is real licorice, and often
is combined with salt, peppermint, or other flavors. 

A perennial plant with sweet-tasting roots, licorice
(Glycyrrhiza glabra L.) is native to Asia, Russia, the
Middle East, and the Mediterranean, and is widely used
as a flavoring, sweetener, and medicinal herb. Licorice
root contains triterpenoid saponins, especially gly-
cyrrhizin. Also called glycyrrhizic or glycyrrhizinic acid
(GL), glycyrrhizin is 50 times sweeter than sugar, so
licorice often is used as a natural sweetener, as well as a
flavoring. GL is hydrolyzed to glycyrrhetinic acid (GA)
in the intestine, apparently by intestinal bacteria. 

Medicinal Use
Licorice and its derivatives were once used in conven-

tional medicine in the United States for treating peptic
ulcers, and numerous older studies found licorice and
licorice compounds effective in ulcer treatment. Howev-
er, the treatment fell out of favor because of side effects.1
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The effect of licorice on cortisol levels once was exploit-
ed medicinally; licorice formerly was used to treat 
Addison’s disease.2 Licorice is one of the most common
ingredients in traditional Chinese herbal mixtures, and
also is used by Western herbal practitioners to treat
mouth ulcers, peptic ulcers, cough, and respiratory
infections, and as an anti-inflammatory and an immune
system stimulant. 

Licorice Toxicity
Reported cases of licorice toxicity have been associ-

ated with licorice-containing liqueurs, candies, chewing
gum, laxatives, and chewing tobacco, not from the use
of licorice in herbal medicine. Licorice is a very com-
mon component of Chinese and Western herbal medi-
cines but almost always is used as part of a mixture (in
addition to its therapeutic effects, the sweet taste of
licorice may render some herbal mixtures more palat-
able). The synergistic effects of mixtures, as well as dose
differences and short duration of use, may minimize
adverse reactions. 

Licorice inhibits 11β-hydroxysteroid dehydrogenase,
which converts cortisol to cortisone. Cortisol has the
same binding affinity as aldosterone, whereas cortisone
has a lower binding affinity to mineralocorticoid recep-
tors. In the kidney, inhibition of 11β-hydroxysteroid
dehydrogenase produces high renal levels of cortisol,
resulting in a state of apparent mineralocorticoid excess
that resembles 11β-hydroxysteroid dehydrogenase 
deficiency.3

In 10 healthy volunteers, GL 500 mg/d produced
marked glucocorticoid activity, elevating urinary excre-
tion of free cortisol, decreasing urinary free cortisone,
and decreasing plasma cortisone (plasma cortisol was
unchanged).4 Eleven volunteers given licorice for 10
days experienced decreased plasma renin activity and
decreased urinary aldosterone, indicating significant
suppression of the renin-angiotensin-aldosterone sys-
tem. Urinary free cortisol rose in all subjects.5 Suppres-
sion of the renin-angiotensin-aldosterone system may
last for several months.3 In men, licorice (7 g, containing
500 mg GL daily for a week) significantly decreased
testosterone and 17-hydroxyprogesterone levels.6

Cardiovascular Effects
Many people, including myself, consume licorice

incessantly with no problems. While the prevalence of
licorice toxicity is unknown, it is not common. In Den-
mark, the average licorice consumption per person is 
2 kg/yr, and no epidemics of licorice toxicity have been
reported. One study of Danish school children between
6 and 18 years of age found no linear relationship
between licorice consumption and blood pressure.7

Some individuals, however, are susceptible to licorice
toxicity, and women seem more susceptible than men.
The classic picture of licorice toxicity is pseudoprimary
aldosteronism; symptoms may include edema, hyperten-
sion, and hypokalemia.8,9 Cardiac arrest, including two
deaths, have been associated with excessive licorice use.
Cardiomyopathy also has been reported.10

Excessive acute use of licorice also can cause adverse
effects. A case of hypertension encephalopathy was
reported in a 15-year-old three hours after eating 0.5 kg
licorice;11 ingestion of 1 kg licorice by a 25-year-old
woman with myeloid leukemia caused decerebrate
rigidity, tetraparesis, and coma.12 Pulmonary edema was
reported in a previously healthy, 64-year-old man who
had eaten four packages (1,020 g) of Twizzlers (one of
the few American “licorice” brands that contains real
licorice) over three days; total GL consumed was
approximately 3.6 g.13

Ingestion of 100 g licorice daily for four weeks in 30
normotensive subjects resulted in a significant (6.5 mm
Hg) increase in systolic blood pressure, which had not
returned to baseline 2-4 weeks after licorice consump-
tion ended.14 Diastolic blood pressure did not change
significantly.  Serum potassium decreased 0.24 mmol/L. 

This experiment found that women were more sensi-
tive to licorice than were men; blood pressures were
slightly higher for women and 14 of 19 women gained
weight (mean 0.59 kg; one women gained 6.8 kg); there
was no significant weight gain in men. The experiment
was repeated in 13 women who had been in the original
study. With a lower dose of 50 g licorice, systolic blood
pressure rose 5.6 mm Hg and diastolic blood pressure
rose 3.4 mm Hg. 

Hypokalemia
An analysis of 59 cases of licorice-associated

hypokalemic myopathy noted that many patients had
additional risk factors for hypokalemia, including alco-
holism, diarrhea, or diuretic use.15 Severe hypokalemia
may result in rhabdomyolysis. Several cases of licorice-
associated rhabdomyolysis have been reported, includ-
ing the case of a 62-year-old Muslim man on diuretic
therapy who developed weakness and pain during the
holy month of Ramadan, during which observers fast
during the day and often consume a licorice-containing
soft drink during the evening meal. Apparently the fast-
ing, diuretic use, and licorice consumption proved syn-
ergistic for hypokalemia.16

Licorice and Preterm Birth
A survey of 1,049 Finnish women who gave birth 

to singleton infants in 1998 examined the effect of
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licorice on birth outcome.17 Almost half of the mothers
surveyed (46%) reported weekly licorice consumption,
and only 2.3% of respondents never consumed licorice
during pregnancy. The women were grouped by gly-
cyrrhizin exposure (low: < 250 mg/wk; moderate: 
250-499 mg/wk; and heavy: > 500 mg/wk). 

Compared to babies exposed to the lowest levels of
maternal licorice, babies exposed to the highest levels
were significantly more likely to be born before 38
weeks gestation (odds ratio 2.5, 95% confidence interval
1.1, 5.5, P = 0.03). Adjustments were made for sex,
maternal age, parity, smoking, coffee consumption, and
systolic blood pressure. Heavy licorice consumption
was associated with a mean shortening of gestation of
2.52 days. The researchers suggest that possible mecha-
nisms include inhibition of cortisol metabolism (cortisol
stimulates corticotropin-releasing hormone from the
placenta, and is thought to be a parturition trigger) or
possibly increased uterine prostaglandin levels through
inhibition of 15-β-hydroxyprostaglandin dehydrogenase
(a homologue of 11-β-hydroxysteroid dehydrogenase). 

Drug Interactions
Licorice potentiates corticosteroids; oral admini-

stration increases the plasma concentration of pred-
nisolone and topical GL potentiates the action of 
hydrocortisone.18

Oral Contraceptives
Combined oral contraceptives may increase sensitivi-

ty to GA. Two cases of hypokalemia and hypertension
were reported in oral contraceptive users who used
licorice chewing gum; one consumed about 120 mg GL
daily, and another consumed 50 mg GL daily (this is
notable because these are low levels of consumption;
most reports of adverse effects occur with consumption
of ≥ 400 mg GL per day).19

Advising Patients
So what is a safe range for licorice ingestion? There is

clearly significant individual variation; 100 mg GL daily
(about 50 g or 1.75 oz of candy) can produce adverse
effects in some people, and most people who consume
more than 400 mg GL daily will experience symptoms.3

Some individuals, however, are hypersensitive to gly-
cyrrhizin; doses as low as 20 mg/d GL have produced
severe hypokalemia.20

A no-effect level study in 39 healthy women tested
the effects of orally administered GL (1, 2, and 4 mg/kg
body weight) for eight weeks.21 The authors proposed a
no-effect level of 2 mg/kg, and extrapolated an accept-
able daily intake of 0.2 mg/kg body weight. Assuming

that licorice contains 0.2% GL, a 60 kg person should
ingest no more than 6 g (one fifth of an ounce) of
licorice (containing 12 mg GL) daily. v
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CME Questions
23. Chocolate contains significant amounts of: 

a. calcium. 
b. magnesium. 

24. Premenstrual chocolate craving can be reduced with:
a. progesterone. 
b. alprazolam. 
c. both progesterone and alprazolam. 
d. None of the above  

25. Heavy licorice consumption during pregnancy has been associ-
ated with: 
a. birth at or before 38 weeks gestation. 
b. low birthweight. 

26. Licorice consumption can cause: 
a. hypertension. 
b. hypokalemia.
c. edema. 
d. All of the above 

27. Cannabinoid-like substances cross-react with cannabinoids
from Cannabis in urine immunoassays. 
a. True 
b. False 
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The Chocolate
Defense 

Source: Tytgat J, et al. Cannabinoid mimics
in chocolate utilized as an argument in court.
Int J Legal Med 2000;113:137-139. 

CHOCOLATE CONSUMPTION HAS BEEN

used as a creative defense in a drug
case. A 46-year-old prisoner whose
urine tested positive for cannabinoids
was accused of smoking and dealing
marijuana. The defendant’s lawyer
argued that the accused had supposedly
eaten a massive amount of chocolate,
causing a false-positive test for
Cannabis in the urine immunoassay. To
investigate this possibility, N-oleoyl-
and N-linoleoyl-ethanolamide (cannabi-
noid-like substances in chocolate) were
synthesized and spiked together with

the endogenous cannabinoid anan-
damide (N-arachidonoylethanolamide)
in urine. At concentrations of 300 µmol
and 1 mmol, immunoassay for cannabis
was negative, indicating that no cross-
reactivity occurs between cannabinoids
in Cannabis and cannabinoid-like sub-
stances in chocolate. As a result, the
lawyer’s claim could be refuted and the
accused was convicted.

Comments: “Cannabinoids” come in
two varieties: the “exogenous” kind
produced by marijuana plants, such as
tetrahydrocannabinol (THC), and the
“endogenous” cannabinoids, including
anandamide. The two compounds are
structurally dissimilar—THC is a tri-
cyclic compound, while anandamide is
a fatty acid derivative of arachidonic
acid. It astonishes scientists that both
compounds can activate the same brain
receptors. 

The lawyer’s suggestion that an
immunoassay would cross-react be-
tween the two compounds is really a
stretch, similar to saying chocolate
would cross-react with capsaicin (chili
peppers). But then again, there are lots
of stretches in the cannabinoid field:
Saying anandamide is found in choco-
late (even cocoa) is amazing, because its
metabolic source, arachidonic acid, is
not produced by plants. And just when
you think you have it figured out: Scien-
tists have discovered that vanilloid
receptors, the receptors that are activat-
ed by capsaicin, also are activated by
anandamide.1 Keep tuned to these pages
for updates! v
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