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A New Look at an Old Devil
by Paul Bergner

It possesses antidiabetic, anti-inflammatory,
antioxidant, cholagogue, hepatoprotective,
neuroprotective, and antidepressant effects. Regular
consumption reduces the incidence of cardiac-related
and all-cause mortality in a dose-dependent manner. It is
the only herbal remedy shown consistently to extend life
in epidemiological studies. It has been proposed as a
‘functional food’ by the prestigious British Journal of
Nutrition (DOrea). This panacea would undoubtedly be
named ‘Herb of the Century’ but for its name: Coffee.
Research over the last ten years has seen the emergence
of scientific consensus on the broad health benefits of
Caffea arabica, one of the world’s most frequently con-
sumed herbal decoctions.

Coffee, lumped with such agents as nicotine and alco-
hol, has been demonized not only in contemporary alter-
native and conventional medicine; but also going back
centuries in the history of Arabia and Islam, and more re-
cently in temperance movements in Europe and North
America. Moral judgments about coffee invariably arise
from the stimulating and habit-forming character of caf-
feine. In the Ottoman Empire, religious debates raged
about whether it was an intoxicant like alcohol or opium,
or was otherwise ‘legal’ in Islamic law. The eventual
edict was that although it was an intoxicant, it was simi-
lar to the “wine of Paradise” described in the Quran,
“that will neither pain their heads nor cloud their reason”
and it is not considered an intoxicant by Islamic scholars
today. The criterion is that it does not impair judgment.
European and North American Christian temperance
movements militated against coffee and tea as well as al-
cohol; and the first version of the FDA regulation of
opium and marijuana also proposed making coffee and
caffeine into illegal or controlled substances.

Negative attitudes bordering on puritanical funda-
mentalism persist today in the field of alternative medi-
cine, where a high priority is often placed on removal of
coffee or caffeine from the diet without consideration of
its actual harmful or beneficial effects on a patient’s
chief presenting complaint, constitution, or overall

health; and usually with complete ignorance of its poten-
tial benefits. Below, we describe the potential benefits
and harms of coffee consumption so the practitioner may
make an informed judgment as to the priority that might
be placed on removal or reduction of coffee consump-
tion in any particular case.

The Health Benefits of Coffee

EFFECTS ON LONGEVITY

Coffee has a well-documented benefit on overall
mortality, and in light of this it must be considered a
tonic to the cardiovascular system and overall health.
Early population studies suggested that coffee drinking
might increase overall mortality, but recent large and
better-controlled investigations show just the opposite.
A prospective study of more than 120,000 subjects by
the Harvard School of Public Health found that individ-
uals at the highest level of coffee consumption (6 or
more cups per day) had about a 20% reduced overall
mortality rate (in either men or women) compared to
those who drank coffee less than once per month. Some
benefit was also seen in women who consumed 2—4
cups per day, and in men who drank 4-6 cups. The de-
crease in overall mortality was mainly due to a decrease
in cardiac deaths (Lopez-Garcia et al., 2008). Recent
studies in Finland and Japan also found reduced overall
mortality for coffee drinkers compared to non-drinkers
(Happonen et al.; Iso et al.). The Finnish trial showed
that each additional cup of coffee per day reduced the
overall mortality rate by about 4% — results very similar
to those from the Harvard study.

CARDIOVASCULAR DISEASE

In the Harvard trial cited above (Lopez-Garcia et
al.), overall cardiac mortality was lower in heavy coffee
drinkers than in non-drinkers. Significantly, the trial
was controlled for smoking, an adjustment omitted in
many earlier studies that suggested a link between cof-
fee drinking and heart attacks. This was confirmed in
another recent prospective trial of 127,000 patients en-
rolled in a Kaiser Permanente plan in California. After
seven years, diagnosed coronary artery disease (CAD)



was found to be related to coffee only among current or
former smokers. For those who had never smoked, cof-
fee had no significant correlation to CAD. The research-
ers concluded that the disease in smokers was unrelated
to coffee drinking (Klatsky et al.). Coffee consumption
likewise did not elevate coronary risk in a recent
meta-analysis of 23 studies (Sofi et al.). The results
were similar to those from a 1994 meta-analysis
(Kwachi et al.).

Coffee may slightly elevate blood pressure, but only
to a clinically insignificant degree. Pooled data from 18
studies of coffee’s effect on blood pressure found that,
taken for more than seven days, coffee raises systolic
pressure by 1.22 mm Hg, and diastolic pressure by 0.49
mm Hg. The average intake was 24 ounces, given to pre-
vious non-drinkers (Noordzij et al.). Another trial exam-
ined blood pressure elevation with larger
amounts of coffee and for a longer dura-
tion. In the 11 studies reviewed, median

Coffee has a
well-documented benefit

DIABETES AND GLUCOSE TOLERANCE

Population studies on three continents have now doc-
umented a protective effect of coffee against the risk of
type II diabetes. The protection is linear — the more cof-
fee an individual drinks, the lower their risk of diabetes.
Individuals drinking 6 cups of coffee per day have about
half the risk of those who drink none at all. Studies have
found protective effects ranging from 30—-60%, increas-
ing as consumption increases (van Dam; Murakami et al.;
Legrand and Scheen). The protective effect is not due ex-
clusively to caffeine, and is probably due to chlorogenic
acid and/or various other antioxidants in coffee. Either
caffeinated or decaffeinated coffee improves glucose tol-
erance (van Dam).

CANCER

Coffee’s connection to various
cancers has been studied exten-
sively, due to safety concerns about
this widely consumed beverage. A

duration was 56 days and median dose ©N OVer all mortality, and . . review of ten studies found that cof-

was 40 ounces of coffee per day. Systolic

. must be considereda

consumption is protective

and diastolic blood pressure increased by tonic to the cardiovascular against liver cancer. On average,
2.4 (range, 1.0 to 3.7) mm Hg and 1.2 system and overall health. hepatocellular carcinoma was re-

(range, 0.4 to 2.1) mm Hg, respectively,

with coffee treatment compared to con-

trol (Jee et al., 1999). The effect of coffee in patients with
established hypertension (whether habituated or not) has
not been measured, and may possibly be contra- indi-
cated.

Coffee can raise total cholesterol, LDL cholesterol,
and triglycerides in some individuals — but not with the
form of coffee most commonly consumed. A review of
14 trials found average increases in total cholesterol of
12 mg/dl; in LDL cholesterol of 6.5 mg/dl; and in tri-
glycerides of 6 mg/dl. Most of the effect was observed
in those who consumed 6 or more cups per day, and
was evident only in trials of boiled (not filtered) coffee.
The filtering process appears to remove the constitu-
ents responsible for the elevation of lipids (Jee et al.,
2001).

Systemic inflammation is currently recognized as a
significant risk factor for cardiovascular disease. Some
earlier studies suggested that habitual coffee drinking
was correlated with higher measures of systemic inflam-
mation, such as C-reactive protein (Zampelas et al.).
Three more recent and better-controlled trials in diver-
gent populations document correlations ranging from no
association between coffee consumption and CRP in nor-
mal controls, to a protective effect of about 10% lower
CRP for each extra cup of coffee drunk by women with
type Il diabetes (Lopez-Garcia 2006; Williams et al.;
Kotani et al.).
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duced by 30% in moderate coffee

drinkers and 55% in heavy users
(Bravi et al.). Another meta-analysis of nine studies ex-
amined the relationship between coffee drinking and ei-
ther primary liver cancer or hepatocellular carcinoma,
and found similar results. All studies examined found a
protective effect. An increase of two cups of coffee per
day was associated with a 43% reduced incidence of the
two types of liver cancer. This included a 31% decrease
in individuals without prior history of liver disease, and
a 44% decrease in those with such a history (Larsson
and Wolk).

One large population study (The Nurses’ Health
Study) found a small protective effect of coffee for breast
cancer in postmenopausal women, but not in the group
overall (Ganmaa et al.). A case-control study found a
protective  effect in premenopausal but not
postmenopausal women with breast cancer who con-
sumed 4 or more cups of coffee per day. The risk was re-
duced by about 40% (Baker et al.). A large study in
Sweden, on the other hand, found no association between
coffee consumption and breast cancers in any group
(Michels et al., 2002).

Some early studies indicated that coffee may be pro-
tective against colon cancer. However, several
meta-analyses have failed to find any effect, either pro-
tective or causative (Tavani and La Vecchia; Michels et
al., 2005; Naganuma et al.).
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The only cancer with a possible positive correlation to
coffee is bladder cancer. A review of 37 trials found a
small increase — about 20% — in bladder cancer among
the heaviest coffee drinkers. The authors note that the re-
sults could be due to higher rates of smoking in coffee
drinkers (Zeegers et al.). Most of the trials were not con-
trolled for nicotine use, and nicotine is a well-established
risk factor for bladder cancer. A review of 10 case-con-
trol studies in Europe among non-smokers found no rela-
tionship between coffee and bladder cancer except in a
small group that consumed more than 10 cups of coffee
per day (Sala et al.).

Other reviews have found no correlation between cof-
fee consumption and a variety of cancers. A review of 23
studies found no relationship, either protective or ad-
verse, between coffee consumption and gastric cancer
(Botelho et al.). A review of 14 trials found no associa-
tion between coffee and thyroid cancer (Mack et al.).
Likewise, on meta-analysis, no correlation was found be-
tween coffee consumption and pancreatic (Ilart et al.) or
prostate (Dagnelie et al.) cancers.

GASTROINTESTINAL AND GALLBLADDER

Coffee has the same general risks and benefits as other
herbs containing bitter principles. A review of coffee’s
gastrointestinal effects showed that in some individuals it
produced gastrointestinal reflux. It was not found to be
associated with dyspepsia. Coffee promotes peristalsis in
the colon at about the same rate as a 1,000 Kcal meal
(Boekema et al.). The recent published reviews of cof-
fee’s effect on gallstones all show a dose-dependent pro-
tective effect (Boekema et al.; Lammert and Matern;
Misciagna et al.; Shaffer). In one representative study, in-
dividuals who consumed 2—3 cups of coffee per day had a
40% reduced risk of gall bladder disease. The risk for
those who drank four cups or more was even less
(Leitzmann et al.).

NEUROLOGICAL CONDITIONS

A Harvard review of 13 studies found a protective ef-
fect of coffee for Parkinson’s disease. The risk was re-
duced by about 30% for each 3 cups of coffee consumed
(Herndn et al.). The pooled data from four studies con-
ducted between 1990 and 2002 found a protective effect
against Alzheimer’s disease in coffee drinkers of about
30%. Such protection may be due to the anti-inflamma-
tory or the insulin-sensitizing effects of coffee. Extensive
current literature links insulin resistance with
hyperinsulinemia as a major contributing factor to Alz-
heimer’s disease (Barranco et al.).

KIDNEY STONES

Because caffeine may increase diuresis and the uri-
nary excretion of calcium, it has been proposed as a risk
factor for calcium kidney stones. However, a trial con-

Vol. 16 No. 1

Medical Herbalism

ducted by researchers at Harvard University found
about a 40% reduced risk of kidney stones in a group of
patients who consumed the most liquids, compared to
the least; there was an additional 9-10% reduction in
risk for each additional eight-ounce cup of caffeinated
or decaffeinated coffee consumed on a regular basis
(Curhan et al.).

DEPRESSION AND SUICIDE

No significant research appears on the relationship
between coffee, caffeine, and depression. However,
coffee drinking appears to be strongly inversely re-
lated to the risk of suicide, a natural endpoint of de-
pression. A 10-year study in a group of more than
86,000 women found that those who drank two or more
cups of coffee per day had about 40% the suicide risk
of non-drinkers (Kawachi et al., 1996). The protective
effect was also present in a group of more than 43,000
subjects followed for 15 years. However, in the group
consuming greater than eight cups per day, there was
an increase in suicide risk. It was impossible to tell
from the data whether the high amounts induced de-
pression or whether depressed patients self-medicated
with coffee (Tanskanen et al.).

The Adverse Effects of Coffee

INSOMNIA

In occasional users, or those who exceed their habit-
ual intake, caffeine may cause insomnia (especially if it
is not cleared from the system by bedtime). See The
Pharmacology of Coffee Constituents for a discussion of
factors that affect clearance. Complete tolerance to the
sleep-disrupting effects of caffeine develops after con-
suming very large doses: 400 mg of caffeine, 3 times per
day, for 7 days. Complete tolerance to subjective effects
of caffeine was observed to develop after consumption of
300 mg, 3 times per day, for 18 days; and possibly even
sooner. Normal doses of caffeine such as are consumed
by habitual users do not cause complete tolerance, and
some level of sleep disruption may still occur (Griffiths
and Mumford).

ANXIETY

The acute or chronic effects of caffeine may meet the
criteria of acute or chronic anxiety disorder.
Turn-of-the-century herbal and medical texts described a
syndrome known as caffeinism, which included most of
the symptoms of anxiety. The table below compares the
symptoms of caffeinism with the conventional diagnosis
of chronic anxiety — one form of ‘stress’ in lay terms. In
one study, patients with anxiety disorder rated their
symptoms on a standard test. Their levels of anxiety and
depression correlated directly with the amount of caf-
feine they consumed. Another group of six anxiety pa-
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Energetics and constitutional
affects of coffee

Unani Tibb: According to Avicenna, coffee is hot and
dry in the first degree, but he states that other experts
consider it cold in the first degree. In Unani (four-hu-
mors) medicine, first degree herbs are those that will
nudge the patient toward a temperate (neutral) state, but
not overshoot the mark to overheat or overly cool the
patient. “It fortifies the members, cleans the skin, and
dries up humidities that are under it, and gives an excel-
lent smell to all the body (Weinberg and Bealer).”

This nearly-neutral property of coffee allows it to be
drunk in larger quantities than would be possible with
cold bitter herbs such as Taraxacum, Mahonia, or Gen-
tian. It may, however, aggravate the dry patient, espe-
cially those that are dry and cold.

Chinese Medicine: Dr. Subhuti Dharmanada of the In-
stitute for Traditional Medicine has published an exten-
sive article online characterizing coffee according to
Chinese medicine (Dharmananda.) He compares its ac-

tion to that of Bupleurum and states that it is “a valuable
therapy for stagnated liver qi, with constricted circula-
tion of blood, and constrained gallbladder function,
with constricted elimination of damp and heat.

Summarizing his descriptions:
Flavor: bitter, partly sweet.

Actions: dredges the liver to regulate the flow of liver
qi, purges the gallbladder, opens the heart orifices,
warms the blood circulation, detoxifies, and gently
tonifies.

Cautions: “While coffee dredges the liver qi, it does
not necessarily smooth or soothe the liver qi. Therefore,
one has to be cautious about the amount consumed and
certain individuals will find the otherwise desirable ef-
fects distressing: releasing stagnated qi but not regulat-
ing its flow.”

“ Excessive amounts of coffee will agitate the liver
yang and even stimulate internal wind. Prolonged use
of excessive amounts could thereby damage the blood”

tients who consumed the caffeine equivalent of 1.5 to 3.5
cups of coffee — about the average for Americans — cut
their intake to zero. Within 12—18 months, five of the six
were symptom-free. Anxiety symptoms do not occur in
the majority of individuals consuming 14 cups of coffee
per day; but in those exhibiting them, caffeine should be
considered as a possible cause.

HEARTBURN AND INDIGESTION

Coffee and caffeine may cause or worsen heartburn in
some individuals. This may be due to the effects of bitter
substances on the secretory apparatus of the stomach.
Caffeine itself also increased acid secretions. See The
Pharmacology of Coffee Constituents for more details.

PREMENSTRUAL SYNDROME

A number of trials demonstrate a connection between
caffeine consumption and the presence and severity of
premenstrual syndrome in a dose-dependent manner
(Rossignol; Rasheed et al.; Ader et al.; Rossignol et al.,
1991). In one trial, risks for PMS increased 700% in
women consuming 8—10 cups of coffee per day compared
to those who consumed none (Rossignol and
Bonnlander). The association has also been found in
Asian women consuming caffeinated tea (Rossignol et
al., 1989). Caffeine competes with estradiol for clearance
via liver p-450 enzymes. Alcohol and various prescrip-
tion drugs may also compete for clearance — see the ac-
companying Pharmacology of Coffee Constituents. The
pathway is dependent on the nutritional status of a num-
ber of micronutrients, especially magnesium, vitamin
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B-6, and zinc. All three nutrients are commonly deficient
in the modern population, and their status may affect the
interaction of caffeine and estrogen.

ADDICTION AND WITHDRAWAL

Like many addictive substances, caffeine consump-
tion induces an adaptation which causes withdrawal
symptoms when caffeine is removed (See Pharmacol-
ogy). After habituation, the symptoms of chronic use are
much less dramatic than initial symptoms in a non-habit-

Coffee formulation

Spices may be added to hot coffee, or other herbs
may be decocted or infused in already-brewed coffee

Caffea and cloves. To enhance antioxidant effects;
more stimulating and anticatarrhal.

Caffea and Cassia cinnamomum. to enhance
antidiabetic effects. Also enhances antioxidation.

Caffea and Arctium lappa. Enhances the beneficial
effects of both herbs on skin and liver

Caffea and Urtica spp. Strong diuretic combination.
Drying. Adds nutritional content to coffee.

Caffea and Paeonia lactiflora. Enhances calming
effects of coffee. Similar to Bupleurum and Paeonia
combinations in Chinese medicine.
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vated individual; the caffeine user may con-
sume it to prevent withdrawal symptoms.

Withdrawal symptoms may include:
* Headache (50% of subjects)

» Fatigue

* Decreased energy / activeness

* Decreased alertness

* Drowsiness

* Decreased contentedness

e Depressed mood

Symptoms of caffeinism (*)

Anxiety

Tremors

Insomnia

Nervous irritability
Hysteria

Heart palpitations
Mental confusion
Muscular weakness
Physical exhaustion
Headaches

Symptoms of chronic anxiety (**)

Apprehension
Trembling

Isomnia

Nervousness
Irrational thinking
Heart palpitations
Difficult concentration
Motor weakness
Chronic fatigue
Headaches

(Felter and Lloyd) (Berkow)

* Difficulty concentrating
* Irritability
* Foggy / not clearheaded

Flu-like symptoms, nausea, and muscle pain or stiff-
ness may also occur (Juliano and Griffiths). Severity may
be mild to extreme (incapacitating) — clinically signifi-
cant distress or functional impairment may be present in
10-15% of users on withdrawal. Typically, onset of
symptoms occurs 12—-24 h after abstinence, with peak in-
tensity at 2051 h, and for a duration of 2-9 days. In gen-
eral, the incidence or severity of symptoms increased
with higher daily doses. Abstinence from doses as low as
100 mg/day produced symptoms, which may occur after
as little as 615 days of use.

Caffeine does not meet the scientific criteria for addic-
tion in most individuals, because the unpleasant effect of
very large doses effectively produces a ‘ceiling’ on
dose-consumption. Caffeine use also does not have rein-
forcing properties — consumption does not automatically
lead to a continuous increase in dosage. Survey data sug-
gest that only 9% to 30% of caffeine consumers may be
caffeine-dependent (according to DSM-IV diagnostic
criteria for a substance dependence syndrome), including
feeling compelled to continue use despite desires and rec-
ommendations to the contrary (Dews et al.; Griffiths and
Chausmer; Griffiths and Mumford; Griffiths and
Woodson).

RISKS IN PREGNANCY

The effect of caffeine on pregnancy outcomes, includ-
ing miscarriage and birth defects, is controversial. Of
concern is the fact that caffeine clearance is reduced dur-
ing pregnancy; it may concentrate in the fetus at higher
levels than in the maternal blood, and is cleared even
more slowly there. Whereas the mother may drink two
cups of coffee — the second one being taken after the caf-
feine from the first one has cleared from her system — caf-
feine from both cups may remain on the fetal side of the
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placenta. For the mother who consumes larger amounts
of caffeine, the problem may be severe.

Many, but not all, epidemiological studies suggest a
connection between caffeine and miscarriage. However,
a review of fifteen studies, taking into consideration
confounding factors and reporting bias, suggests that
the connection has not been conclusively demonstrated
(Signorello and McLaughlin). One strong confounding
factor was demonstrated in a trial that assessed caffeine
intake before or early in pregnancy. The researchers
found no connection between reported caffeine con-
sumption and subsequent miscarriages. They did find,
however, that interviews conducted after a miscarriage
tended to over-report caffeine consumption (Savitz).
Another recent prospective trial did find a connection
between caffeine consumption and miscarriage (Weng
etal.).

A meta-analysis of ten studies on caffeine consump-
tion during pregnancy and its possible relationship to
low birth weight was inconclusive. Three studies
showed lower birth weight only with high levels of caf-
feine consumption, and concluded there was no evi-
dence of a relationship between moderate amounts of
caffeine and birth weight (Pacheco et al.). A recent pro-
spective study found restriction of fetal growth strongly
associated with caffeine consumption. The increased
risk was about 50% for intakes of more than 200 mg caf-
feine per day (Boylan et al.).

A review of the potential for caffeine to cause birth de-
fects concluded that effects seen with huge amounts of
caffeine in animal trials do not represent a credible risk
for human mothers (Christian and Brent).

In view of the inconsistent evidence, it would seem
prudent to avoid caffeine during pregnancy, although
moderate amounts may not provide actual risk. Accord-
ing to one safety review, “Currently available evidence
suggests that it may be prudent for pregnant women to
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limit coffee consumption to 3 cups/d providing no more
than 300 mg/d of caffeine to exclude any increased prob-
ability of spontaneous abortion or impaired fetal
growth.” (Higdon and Frei).

BONE HEALTH

Coffee or caffeine consumption have been proposed
as risk factors for osteoporosis, but the evidence is con-
tradictory and reported associations may be due to con-
founding factors including insufficient intake of
dietary calcium in some caffeine consumers. As long
ago as 1997, a review of published literature failed to
find a connection between coffee intake and markers of
bone density (Auquier et al.). Recent literature reviews
and one prospective trial similarly find no connection
between caffeine and bone density or osteoporosis
(Jarupanich; Waugh et al.; Wetmore et al.). One recent
cohort study reported an association between
osteoporotic fracture and caffeine intake only in
women who consumed four or more cups per day and
who were simultaneously deficient in dietary calcium
intake (Hallstrom et al.). There was no association of
osteoporosis with any level of caffeine consumption in
women who consumed the RDA of calcium.

ADRENAL EFFECTS

Normal single doses of caffeine do not affect adrena-
lin or cortisol levels. See the accompanying article on
The Pharmacology of Coffee. At higher experimental
doses of concentrated caffeine, both circulating adrenalin
and cortisol may be slightly elevated. Increase in levels of
adrenal hormones raises the question whether habitual
consumption of caffeine may result in adrenal exhaustion
or insufficiency. A search of the PubMed database of the
National Library of Medicine produces more than 11,000
articles on the topic of adrenal insufficiency or Addison’s
disease, but none of these describe any relationship to
caffeine or coffee. The adrenalin-promoting effect of
higher caffeine doses appears to be due to reduction of
adrenaline clearance rather than to stimulation of in-
creased secretion. Caffeine may thus reduce stress on the
adrenals by reducing production requirements. The
mechanism of increased cortisol at high experimental
doses appears to be through increased ACTH from the pi-
tuitary.

The exhaustion seen in coffee withdrawal may be due
to the exaggerated effects of adenosine rather than to any
adrenal effects. See The Pharmacology of Coffee Constit-
uents. An empirical argument for this is that the malaise
of coffee withdrawal usually disappears after 10-14
days, which would not occur in adrenal exhaustion. Cof-
fee consumption may also indirectly affect adrenal func-
tion through the effects of sleep debt. Coffee is often used
by the individual in a state of sleep debt to stay alert.
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Sleep debt is accompanied by elevated cortisol levels,
disrupted cortisol daily cycle, and insulin resistance. The
endocrine disruption of sleep debt will usually disappear
after about three days of 9.5 or more hours of sleep
(Bergner).

ACUTE CAFFEINE INTOXICATION

Acute caffeine overdose may occur with doses in ex-
cess of about 300 milligrams, depending on body weight
and level of caffeine tolerance. Symptoms may include
restlessness, nervousness, excitement, insomnia, flush-
ing of the face, increased urination, gastrointestinal dis-
turbance, muscle twitching, a rambling flow of thought
and speech, irritability, irregular or rapid heartbeat, and
psychomotor agitation (Encyclopedia of Mental Disor-
ders). In cases of much larger overdoses, mania, depres-
sion, lapses in judgment, disorientation, disinhibition,
delusions, hallucinations, and psychosis may occur
(Medline Plus). In cases of extreme overdose, death can
result. The LD50 of caffeine in humans is dependent on
weight and individual sensitivity and is estimated to be
about 150 to 200 mg per kilogram of body mass (roughly
equivalent to 80—100 cups of coffee for an average adult)
taken within a limited time frame that is dependent on
half-life. Though achieving a lethal dose of caffeine
would be exceptionally difficult with regular coffee,
deaths have been reported from overdosing on caffeine
pills; and serious symptoms of overdose requiring
hospitalization have occurred from as little as 2 grams of
caffeine.

The Pharmacology of Coffee
Constituents

Coffee constituents to be considered include:
» Caffeine

 Caffeine metabolites

* Polyphenols

* Bitter principles

Caffeine is highly water-soluble, is rapidly absorbed in
the stomach and intestine, and rapidly circulated to all the
tissues. It freely crosses the blood-brain barrier and its dis-
tribution is close to equal in all tissues and fluids. When
taken as coffee, caffeine levels peak about one hour after
ingestion.

About 98% of caffeine is biotransformed in the liver to
secondary metabolites with the remainder excreted in the
urine or other fluids unchanged. The half-life is 3—4 hours
in healthy adults, but may vary widely. It increases to
5-10 hours in women taking oral contraceptives, and to
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9-11 hours in pregnant women. It is biotransformed by
the CYP1A2 subset of the cytochrome p-450 system. In
the predominant reaction, one or more of its methyl
groups may be removed to yield primarily paraxanthine,
a smaller amount of theophylline, and a physiologically
negligible amount of theobromine. Secondary metabo-
lites are eventually converted to uric acid derivatives and
excreted in the urine. This same CYP1A2 pathway me-
tabolizes estradiol; excess caffeine may compete with
estradiol and thus contribute to hyperestrogenism, a
common pattern of female reproductive pathology re-
sulting in premenstrual syndrome, fibrocystic breasts,
and other pathologies. Some pharmaceutical drugs are
metabolized by the same pathway, and caffeine may in-
teract with such medications (See table). Interactions
may be aggravated or ameliorated depending on the nu-
tritional status of magnesium, vitamin B-6, and zinc,
which are essential for normal functioning of the
pathway.

Some substances enhance the activity of the CYP1A2
pathway in the liver, and these may increase both toler-
ance and the speed of caffeine clearance. Notable on the
list are nicotine and insulin. Smokers can drink more cof-
fee with less net caffeine effect. Likewise individuals
with hyperinsulinemia secondary to insulin resistance,
with or without type II diabetes, may drink more coffee
with less net caffeine effect because of enhanced
biotransformation and clearance.

PHARMACODYNAMICS OF CAFFEINE

Caffeine binds to receptors for adenosine (a regula-
tory nucleotide with wide physiological activity) and
blocks its effects. In the brain, adenosine is an inhibitory
neurotransmitter; blocking it results in stimulation, with
increased activity of dopamine and glutamate. Cells rap-
idly adapt to caffeine by increasing the number of
adenosine receptors within 7-10 days. The result is a de-
velopment of tolerance as the receptors up-regulate, with
increasing doses necessary to achieve the same effects.
There is a limit to this increase in receptors, and caffeine
consumers habituated to high doses do not experience
the same effects as non-users. Withdrawal symptoms are
primarily due to excess adenosine effects in the caf-
feine-adapted user, with fatigue, depression, lethargy,
and headache occurring until adenosine effects
normalize in 5-10 days.

Caffeine increases levels of cAMP in cells via inhibi-
tion of the enzyme that normally breaks it down. In-
creased cAMP in turn reduces the clearance of
epinephrine (adrenalin) and drugs that resemble it, in-
cluding amphetamine and ephedrine; caffeine is thus
used as a booster for ephedrine effects in ‘herbal pep
pills.” The same mechanism causes an increase in hydro-
chloric acid secretion in the stomach.
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Drug-Herb Interactions

Medications that may have interactions with caf-
feine via competition for the CYP1A2 subset of
the cytochrome p-450 system:

amitriptyline ondansetron
clomipramine phenacetin
clozapine acetaminophen
cyclobenzaprine propranolol
estradiol riluzole
fluvoxamine ropivacaine
haloperidol tacrine
imipramine theophylline
mexiletine tizanidine
naproxen verapamil
olanzapine

Factors Affecting Caffeine Metabolism

Slows metabolism
Alcohol
Asian ancestry

Speeds metabolism
Nicotine
Caucasian ancestry

Male Female
Fetus/newborn Child
Oral contraceptives Insulin

Liver damage

Pregnancy
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Atadose of 250 mg, caffeine appears to have no effect
on cortisol, epinephrine, thyroid-stimulating hormone,
growth hormone, prolactin, or trilodothyronine in indi-
viduals habituated to its use (Spindel et al.). At a 300-500
mg single dose, a slight elevation of ACTH, cortisol, or
epinephrine may occur. A significant body of research
into the effects of caffeine on the hypothalamic-pitu-
itary-adrenal axis (HPA) shows that:

» Effects are generally non-existent at lower doses
(Spindel; Spindel et al.; Tarnopolsky et al.).

* The threshold for endocrine effects is between
250 and 500 mg caffeine per dose (the equivalent of
rapidly consuming 3-5 cups of coffee at a sitting)
(Spindel; Spindel et al.; Lane).

» Effects are mild or non-existent in resting
individuals not under stress (Spindel et al.; Van
Soeren et al.).

* Both epinephrine (adrenalin) and cortisol
responses to exercise or stress may be increased at
the threshold dose and above (Lane; Lane et al.;
Lovallo et al.; al’Absi et al.; Van Soeren et al.).

» Effects may be less in habituated caffeine users
(Tarnopolsky et al.; Van Soeren et al.).

Most caffeine is converted to paraxanthine, and its
pharmacological effects are added to those of caffeine.
Paraxanthine increases lipolysis, leading to elevated
glycerol and free fatty acid levels in the blood plasma — a
beneficial effect for exercise performance. A smaller
amount is converted to theobromine (the principal alka-
loid in Cacao) which dilates the blood vessels and in-
creases urine volume; this compound is at least partly
responsible for the diuretic effect of caffeine in those not
habituated to it.

POLYPHENOLS

The polyphenol content of coffee, most notably
chlorogenic acid and its derivatives, has been the focus of
extensive research in recent years. Chlorogenic acid is a
potent antioxidant with an insulin-sensitizing effect on
cells. See the accompanying discussion of coffee con-
sumption and diabetes. See also the table below for a
ranking of coffee with other foods that are high in antiox-
idant content. As a reference, a cup of coffee contains
more antioxidants than a cup of blueberries, and has
about 3.5 times the antioxidant content per serving as
green or black tea. Because most coffee drinkers con-
sume more than the one serving of coffee, and because
most do not consume the other foods with any frequency,
coffee is the highest source of total dietary antioxidants in
the average North American diet today. This may be a
critical consideration before recommending that
individuals remove coffee from their diets.
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BITTER PRINCIPLES

The bitter constituents of coffee give the beverage ef-
fects similar to those of other bitter herbs: stimulation of
digestive secretions and of bile release and flow from the
liver. See the effects of coffee on digestion and gall blad-
der function in the accompanying article.

FOODS WITH THE HIGHEST ANTIOXIDANT
CONTENT PER SERVING

Food Serving Mmol/serving
of antioxidants
Blackberries 1 cup 5.746
Walnuts 1 oz. 3.721
Strawberries 1 cup 3.584
Artichokes, prepared 3 oz. 3.559
Cranberries 1 cup 3.125
Coffee Icup 2.959
Raspberries 1 cup 2.870
Pecans 1 oz. 2.741
Blueberries 1 cup 2.680
Cloves, ground 1 tsp. 2.637
Grape juice 8 0z. 2.557
Chocolate, baking, unsw. 1 oz. 2.516
Cranberry juice 8 0z. 2.474
Cherries, sour 1 cup 2.205
Wine, red 3.5 oz. 2.199

(Halvorsen et al.)

Page 8



COFFEE REFERENCES

Ader DN, South-Paul J, Adera T, Deuster PA. Cyclical mastalgia:
prevalence and associated health and behavioral factors. J

Psychosom Obstet Gynaecol. 2001 Jun;22(2):71-6.
al’Absi M, Lovallo WR, McKey B, Sung BH, Whitsett TL, Wilson

MF. Hypothalamic-pituitary-adrenocortical responses to psycho-
logical stress and caffeine in men at high and low risk for hyper-

tension. Psychosom Med. 1998 Jul-Aug;60(4):521-7.

Auquier P, Manuel C, Molines C. Risk factors for postmenopausal
osteoporosis. Review of the literature 1990-1995. Rev Epidemiol
Sante Publique. 1997 Sep;45(4):328-42.

Baker JA, Beehler GP, Sawant AC, Jayaprakash V, McCann SE,

Moysich KB. Consumption of coffee, but not black tea, is associ-
ated with decreased risk of premenopausal breast cancer. J Nutr.

2006 Jan;136(1):166-71.

Barranco Quintana JL, Allam MF, Serrano Del Castillo A,
Ferndndez-Crehuet Navajas R. Alzheimer’s disease and coffee: a
quantitative review. Neurol Res. 2007 Jan;29(1):91-5.

Bergner P. Sleep debt: pathophysiology and natural therapeutics.
Medical Herbalism. 2003;13(3):1-13.
http://medherb.com/bi/lssue-133-Spring-2003.pdf.pdf

Berkow R. The Merck Manual of Diagnosis and Therapy. 1992,
16th Edition. Merck Publishing Group, Rahway, NJ: 1992.
Boekema PJ, Samsom M, van Berge Henegouwen GP, Smout AJ.
Coffee and gastrointestinal function: facts and fiction. A review.
Scand J Gastroenterol. Suppl. 1999;230:35-9.

Botelho F, Lunet N, Barros H. Coffee and gastric cancer: system-
atic review and meta-analysis. Cad Saude Publica. 2006
May;22(5):889-900. Epub 2006 Apr 28.

Boylan S, Cade JE, Dolby VA, Greenwood DC, Hay AW, et al.

Maternal caffeine intake during pregnancy and risk of fetal growth
restriction: a large prospective observational study. CARE Study

Group. BMJ. 2008 Nov 3;337.
Bravi F, Bosetti C, Tavani A, Bagnardi V, Gallus S, Negri E,

Franceschi S, La Vecchia C. Coffee drinking and hepatocellular
carcinoma risk: a meta-analysis. Hepatology. 2007

Aug;46(2):430-5.

Christian MS, Brent RL. Teratogen update: evaluation of the repro-
ductive and developmental risks of caffeine. Teratology. 2001

Jul;64(1):51-78.

Curhan GC, Willett WC, Speizer FE, Stampfer MJ. Beverage use
and risk for kidney stones in women. Ann Intern Med. 1998 Apr
1;128(7):534-40.

Dagnelie PC, Schuurman AG, Goldbohm RA, Van den Brandt PA.

Diet, anthropometric measures and prostate cancer risk: a review
of prospective cohort and intervention studies. BJU Int. 2004

May;93(8):1139-50.

Dews PB, O’Brien CP, Bergman J. Caffeine: behavioral effects of
withdrawal and related issues. Food Chem Toxicol. 2002

Sep;40(9):1257-61.
Dérea JG, da Costa TH. Is coffee a functional food? Br J Nutr.
2005 Jun;93(6):773-82.

Vol. 16 No. 1

Dharmamanda S. Coffee in China and the Analysis of Coffee Ac-
cording to Traditional Chinese Medicine.

http://www.itmonline.org/arts/coffee.htm [accessed 05-03-09]

Felter HW, Lloyd JU. King’s American Dispensatory. Eclectic Medi-
cal Publications, Portland, OR. 1898 (reprinted 1983).
Flockhart DA. Drug Inferactions: Cytochrome P450 Drug Interac-

tion Table. Indiana University School of Medicine (2007).
http://medicine.iupui.edu/flockhart/table.htm. Accessed

[12-13-2008]

Ganmaa D, Willett WC, Li TY, Feskanich D, van Dam RM, et al.
Coffee, tea, caffeine and risk of breast cancer: a 22-year fol-
low-up. Int J Cancer. 2008 May 1;122(9):2071-6.

Graham TE, Spriet LL. Performance and metabolic responses to a
high caffeine dose during prolonged exercise. J Appl Physiol.
1991 Dec;71(6):2292-8.

Griffiths RR, Chausmer AL. Caffeine as a model drug of depend-
ence: recent developments in understanding caffeine withdrawal,

the caffeine dependence syndrome, and caffeine negative rein-
forcement. Nihon Shinkei Seishin Yakurigaku Zasshi. 2000
Nov,20(5):223-31.

Griffiths RR and Mumford GK. Caffeine: A Drug of Abuse? IN:
Bloom FE, Kupfer DJ. Psychopharmacology: the Fourth Genera-
tion of Progress. Lippincott Williams & Wilkins; 4th edition (Janu-
ary 15, 1995).
http://www.acnp.org/G4/GN401000165/CH161.himl

Griffiths RR, Woodson PP. Caffeine physical dependence: a review
of human and laboratory animal studies. Psychopharmacology

(Berl). 1988;94(4):437-51.
Hallstrom H, Wolk A, Glynn A, Michaélsson K. Coffee, tea and

caffeine consumption in relation to osteoporotic fracture risk in a

cohort of Swedish women. Osteoporos Int. 2006;17(7):1055-64.
Epub 2006 May 4.
Halvorsen BL, Carlsen MH, Phillips KM, Brhn SK, Holte K, Jacobs

DR Jr, Blomhoff R. Content of redox-active compounds (i.e., anti-
oxidants) in foods consumed in the United States. Am J Clin Nutr.

2006 Jul;84(1):95-135.
Happonen P, Léard E, Hiltunen L, Luukinen H. Coffee consump-

tion and mortality in a 14-year follow-up of an elderly northern
Finnish population. Br J Nutr. 2008 Jun;99(6):1354-61. Epub

2007 Dec 6.

Hart AR, Kennedy H, Harvey |. Pancreatic cancer: a review of the
evidence on causation. Clin Gastroenterol Hepatol. 2008
Mar;6(3):275-82.

Herndn MA, Takkouche B, CaamaZo-Isorna F, Gestal-Otero JJ. A
meta-analysis of coffee drinking, cigarette smoking, and the risk of
Parkinson’s disease. Ann Neurol. 2002 Sep;52(3):276-84.

Higdon JV, Frei B. Coffee and health: a review of recent human
research. Crit Rev Food Sci Nutr. 2006;46(2):101-23.
Iso H, Kubota Y; Japan Collaborative Cohort Study for Evaluation

of Cancer. Nutrition and disease in the Japan Collaborative Co-
hort Study for Evaluation of Cancer (JACC). Asian Pac J Cancer

Prev. 2007;8 Suppl:35-80.
Jarupanich T. Prevalence and risk factors associated with osteopo-

rosis in women attending menopause clinic at Hat Yai Regional
Hospital. J Med Assoc Thai. 2007 May;90(5):865-9.

Medical Herbalism Page 9


http://medherb.com/bi/Issue-133-Spring-2003.pdf.pdf
http://www.itmonline.org/arts/coffee.htm
http://www.acnp.org/G4/GN401000165/CH161.html

Jee SH, He J, Appel LJ, Whelton PK, Suh I, Klag MJ. Coffee con-
sumption and serum lipids: a meta-analysis of randomized con-
trolled clinical trials. Am J Epidemiol. 2001 Feb

15;153(4):353-62.

Jee SH, He J, Whelton PK, Suh |, Klag MJ. The effect of chronic
coffee drinking on blood pressure: a meta-analysis of controlled
clinical trials. Hypertension. 1999 Feb;33(2):647-52.

Juliano LM, Griffiths RR. A critical review of caffeine withdrawal:

empirical validation of symptoms and signs, incidence, severity,
and associated features. Psychopharmacology (Berl). 2004

Oct;176(1):1-29. Epub 2004 Sep 21.

Kawachi I, Colditz GA, Stone CB. Does coffee drinking increase
the risk of coronary heart disease? Results from a meta-analysis. Br
Heart J. 1994 Sep;72(3):269-75.

Kawachi I, Willett WC, Colditz GA, Stampfer MJ, Speizer FE. A
prospective study of coffee drinking and suicide in women. Arch
Intern Med. 1996 Mar 11;156(5):521-5.

Klatsky AL, Koplik S, Kipp H, Friedman GD. The confounded rela-
tion of coffee drinking to coronary artery disease. Am J Cardiol.
2008 Mar 15;101(6):825-7. Epub 2008 Jan 18.

Kotani K, Tsuzaki K, Sano Y, Maekawa M, Fujiwara S, et al. The

relationship between usual coffee consumption and serum C-reac-
tive protein level in a Japanese female population. Clin Chem Lab

Med. 2008 Oct;46(10):1434-1437.

Lammert F, Matern S. Evidence-based prevention of
cholecystolithiasis. Dtsch Med Wochenschr. 2004 Jul
9;129(28-29):1548-50.

Lane JD. Neuroendocrine responses to caffeine in the work envi-
ronment. Psychosom Med. 1994 May-Jun;56(3):267-70.

Lane JD, Pieper CF, Phillips-Bute BG, Bryant JE, Kuhn CM. Caf-
feine affects cardiovascular and neuroendocrine activation at work
and home. Psychosom Med. 2002 Jul-Aug;64(4):595-603.
Larsson SC, Wolk A. Coffee consumption and risk of liver cancer:
a meta-analysis. Gastroenterology. 2007 May;132(5):1740-5.
Epub 2007 Mar 24.

Legrand D, Scheen AJ. Does coffee protect against type 2 diabe-
tes? Rev Med Liege. 2007 Sep;62(9):554-9.
Leitzmann MF, Willett WC, Rimm EB, Stampfer MJ, Spiegelman D,

Colditz GA, Giovannucci E. A prospective study of coffee con-
sumption and the risk of symptomatic gallstone disease in men.

JAMA. 1999 Jun 9;281(22):2106-12.

Lopez-Garcia E, van Dam RM, Li TY, Rodriguez-Artalejo F, Hu FB.
The relationship of coffee consumption with mortality. Ann Intern
Med. 2008 Jun 17;148(12):904-14.

Lopez-Garcia E, van Dam RM, Qi L, Hu FB. Coffee consumption

and markers of inflammation and endothelial dysfunction in

healthy and diabetic women. Am J Clin Nutr. 2006
Oct;84(4):888-93.
Mack WJ, Preston-Martin S, Dal Maso L, Galanti R, Xiang M, et al.

A pooled analysis of case-control studies of thyroid cancer: ciga-
refte smoking and consumption of alcohol, coffee, and tea. Can-

cer Causes Control. 2003 Oct;14(8):773-85.

MedlinePlus. Caffeine overdose. 2006-04-04. Retrieved on
2009-05-14.

Vol. 16 No. 1

Medical Herbalism

Michels KB, Willett WC, Fuchs CS, Giovannucci E. Coffee, tea,

and caffeine consumption and incidence of colon and rectal can-
cer. J Natl Cancer Inst. 2005 Feb 16;97(4):282-92.

Michels KB, Holmberg L, Bergkvist L, Wolk A. Coffee, tea, and
caffeine consumption and breast cancer incidence in a cohort of
Swedish women. Ann Epidemiol. 2002 Jan;12(1):21-6.
Misciagna G, Leoci C, Guerra V, Chiloiro M, Elba S, et al. Epide-
miology of cholelithiasis in southern ltaly. Part II: Risk factors. Eur J
Gastroenterol Hepatol. 1996 Jun;8(6):585-93.

Murakami K, Okubo H, Sasaki S. Effect of dietary factors on inci-
dence of type 2 diabetes: a systematic review of cohort studies. J
Nutr Sci Vitaminol (Tokyo). 2005 Aug;51(4):292-310.
Naganuma T, Kuriyama S, Akhter M, Kakizaki M, Nakaya N, et

al. Coffee consumption and the risk of colorectal cancer: a pro-
spective cohort study in Japan. Int J Cancer. 2007 Apr

1,120(7):1542-7.
Noordzij M, Uiterwaal CS, Arends LR, Kok FJ, Grobbee DE,

Geleijnse JM. Blood pressure response to chronic intake of coffee
and caffeine: a meta-analysis of randomized controlled trials. J

Hypertens. 2005 May;23(5):921-8.
Pacheco AH, Barreiros NS, Santos IS, Kac G. Caffeine consump-

tion during pregnancy and prevalence of low birth weight and
prematurity: a systematic review. Cad Saude Publica. 2007

Dec;23(12):2807-19.

Rasheed P, Al-Sowielem LS. Prevalence and predictors of
premenstrual syndrome among college-aged women in Saudi Ara-
bia. Ann Saudi Med. 2003 Nov-Dec;23(6):381-7.

Rossignol AM. Caffeine-containing beverages and premenstrual
syndrome in young women. Am J Public Health. 1985
Nov;75(11):1335-7.

Rossignol AM, Bonnlander H, Song L, Phillis JW. Do women with
premenstrual symptoms self-medicate with caffeine? Epidemiol-

ogy. 1991 Nov;2(6):403-8.

Rossignol AM, Bonnlander H. Caffeine-containing beverages, total
fluid consumption, and premenstrual syndrome. Am J Public
Health. 1990 Sep;80(%):1106-10.

Rossignol AM, Zhang JY, Chen YZ, Xiang Z. Tea and
premenstrual syndrome in the People’s Republic of China. Am J
Public Health. 1989 Jan;79(1):67-9.

Sala M, Cordier S, Chang-Claude J, Donato F, Escolar-Pujolar A,

et al. Coffee consumption and bladder cancer in nonsmokers: a
pooled analysis of case-control studies in European countries.

Cancer Causes Control. 2000 Dec;11(10):925-31.

Savitz DA, Chan RL, Herring AH, Howards PP, Hartmann KE. Caf-
feine and miscarriage risk. Epidemiology. 2008 Jan;19(1):55-62.

Shaffer EA. Gallstone disease: Epidemiology of gallbladder stone
disease. Best Pract Res Clin Gastroenterol. 2006;20(6):981-96.
Signorello LB, McLaughlin JK. Maternal caffeine consumption and
spontaneous abortion: a review of the epidemiologic evidence.
Epidemiology. 2004 Mar;15(2):229-39.

Sofi F, Conti AA, Gori AM, Eliana Luisi ML, Casini A, et al. Coffee

consumption and risk of coronary heart disease: a meta-analysis.
Nutr Metab Cardiovasc Dis. 2007 Mar;17(3):209-23. Epub 2006

Dec 5.

Page 10



Spindel E. Action of the methylxanthines on the pituitary and pitu-
itary-dependent hormones. Prog Clin Biol Res. 1984;158:355-63.
Spindel ER, Wurtman RJ, McCall A, Carr DB, Conlay L, Griffith L,
Arnold MA. Neuroendocrine effects of caffeine in normal subjects.
Clin Pharmacol Ther. 1984 Sep;36(3):402-7.

Tarnopolsky MA, Atkinson SA, MacDougall JD, Sale DG, Sutton

JR. Physiological responses to caffeine during endurance running
in habitual caffeine users. Med Sci Sports Exerc. 1989

Aug;21(4):418-24.
Tavani A, La Vecchia C. Coffee, decaffeinated coffee, tea and

cancer of the colon and rectum: a review of epidemiological stud-

ies, 1990-2003. Cancer Causes Control. 2004
Oct;15(8):743-57.

Tanskanen A, Tuomilehto J, Viinaméki H, Vartiainen E, Lehtonen J,
Puska P. Heavy coffee drinking and the risk of suicide. Eur J
Epidemiol. 2000;16(9):789-91.

van Dam RM. Coffee and type 2 diabetes: from beans to
beta-cells. Nutr Metab Cardiovasc Dis. 2006 Jan;16(1):69-77.
Epub 2005 Dec 13.

Van Soeren MH, Sathasivam P, Spriet LL, Graham TE. Caffeine
metabolism and epinephrine responses during exercise in users
and nonusers. J Appl Physiol. 1993 Aug;75(2):805-12.

Waugh EJ, Lam MA, Hawker GA, McGowan J, Papaioannou A, et

al. Risk factors for low bone mass in healthy 40-60 year old
women: A systematic review of the literature. Osteoporos Int. 2008

Jun 4.
Weinberg BA, Bealer BK. The World of Caffeine: the Science and
Culture of the World’s Most Popular Drug. New York: Routledge,
2002.
Weng X, Odouli R, Li DK. Maternal caffeine consumption during

pregnancy and the risk of miscarriage: a prospective cohort study.
Am J Obstet Gynecol. 2008 Mar;198(3):279.e1-8. Epub 2008

Jan 25.
Wetmore CM, Ichikawa L, LaCroix AZ, Ott SM, Scholes D. Associ-
ation between caffeine intake and bone mass among young

women: potential effect modification by depot
medroxyprogesterone acetate use. Osteoporos Int. 2008

Apr;19(4):519-27. Epub 2007 Oct 9.

Williams CJ, Fargnoli JL, Hwang JJ, van Dam RM, Blackburn GL,
et al. Coffee consumption is associated with higher plasma
adiponectin concentrations in women with or without type 2 diabe-

Vol. 16 No. 1

Medical Herbalism

tes: a prospective cohort study. Diabetes Care. 2008
Mar;31(3):504-7. Epub 2007 Dec 10.
Zampelas A, Panagiotakos DB, Pitsavos C, Chrysohoou C,

Stefanadis C. Associations between coffee consumption and in-
flammatory markers in healthy persons: the ATTICA study. Am J

Clin Nutr. 2004 Oct;80(4):862-7.
Zeegers MP, Tan FE, Goldbohm RA, van den Brandt PA. Are cof-

fee and tea consumption associated with urinary tract cancer risk?
A systematic review and meta-analysis. Int J Epidemiol. 2001

Apr;30(2):353-62.

Page 11



e s e . S e T e e

s

Visit our web site for a complete list of topics.
www.botanicalmedicine.org

o R

HERBAL EDUCATIONAL SERVICES

DISCOUNTS UP TO 30% ON RECORDINGS AND PROCEEDINGS:

Southwest Conference on Botanical Medicine. April 2008
Medicines from the Earth. June 2008

.

.

b

b

Ea

h

ALSO AVAILABLE:
Dhgital recordings from our archives (1999 to present) in mp3 {ormat- indexed by topic.

!ﬂe?.r".;:

= e

Herbal Educational Services
P.0O, Box 3427 Ashland, OR 97520
(800) 252-0688
www.botanicalmedicine.org

T T

Q’*
ﬂu
%-:.
S;:
)
)
%ﬁ

=

o o e 'S

Subscription and Order form U.S. Subscription
(Fill in as many items as appropriate) _ 1year$45.00 2 years $80.00
Name Canada and Mexico
Company _ 1year$45.00 2 years $80.00
Street North American Student
1 year $25.00 (photocopy of studenti.d.)

City Overseas
State__ Zip/Postal Code _ 1year$50.00 2 years $90.00
Country
Telephone CD-ROM Lecture Series
Fax (See pages 10-11)
Email
Visa/MC/Amex Total order
Expiration Date_ /

(Cash, check, money order, or charge, U.S. Dollars)
Call 303-541-9552
Medical Herbalism

P.O. Box 20512, Boulder, CO 80308
http://medherb.com




