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the xanthinesXanthines
coffee cola cocoa and tea

clifford J stratton

the following case history provides a vivid illustration of the ef-
fects of gross xanthine abuse

an ambitious 37 year old army lieutenant colonel was referred
from a military medical clinic to a psychiatric outpatient facility because
of a two year history of chronic anxiety the symptoms which oc-
curred almost daily included dizziness tremulousness apprehension
about job performance butterflies in the stomach restlessness fre-
quent episodes of diarrhea two or three loose stools per day and
persistent difficulty in both falling and remaining asleep scores on the
hamilton anxiety scale were significantly elevated he was unable to
delineate any precipitating factors but he did note that one year
previously the symptoms were accentuated by the arrival of a new boss
who expected a 12 to 14 hour work day from his subordinates

three complete medical workups had been negative two dif-
ferent series of drugs over a fourteen month period had produced no
relief in reply to questioning from the psychiatrist he described
consuming at least 8 to 14 cups of coffee a day my coffeepot is a per-
manent fixture on my desk he also frequently drank hot cocoa
before bedtime to relax an average cup of cocoa contains approximately
250 mg of theobromine another xanthine derivative furthermore
his soft drink preference was exclusively colas 3 to 4 a day total caf-
feine intake thus approximated 1200 mg a day see table 1

he responded with incredulous cynicism when informed that caf-
feine toxicity might be causing his symptoms consequently he was in-
itially unwilling or unable to limit his intake of coffee cocoa and
colas when symptoms persisted however he voluntarily reduced his
daily intake of caffeine and four weeks after his initial visit he reported
distinct improvement of his longstandinglong standing tremulousness loose stools
and insomnia his job apprehension continued unabated to re-
inforce a cause and effect relationship he was challenged with large
doses of caffeine for several days in succession he experienced a

clifford J stratton is an associate professor of human anatomy at the university of nevada reno school of
medicine

appreciation is expressed to lynn stirling a graduate student at the university of nevada reno school of
medicine for his assistance in preparation of the manuscript

571371

1

Stratton: The Xanthines: Coffee, Cola, Cocoa, and Tea

Published by BYU ScholarsArchive, 1980



prompt recurrence of symptoms until the pattern of consuming large
doses of caffeine again ceased scores on the hamilton anxiety scale
obtained three months later were significantly lower 1

the spectrum of xanthine usage ranges from this kind of very
serious abuse to abstention or the occasional consumption of
chocolate and cocoa products coffee cola drinks or tea between
these extremes are found all combinations of xanthine consumers
with most people in the world using these drugs every day of their
adult lives and the majority possibly abusing them 2 for example
the per capita consumption of coffee in america is three and one half
cups per day an average intake of from 350 to 525325 mg of caffeine
even 50 to 200 mg of caffeine per day is considered medically a
physiologic dose that may produce side effects two major phar-
macologymacology medical school texts3 refer to doses of caffeine exceeding
250 mg as significant so two cups of coffee or tea contain a clinical-
ly significant dose of this drug and taking even a single cola drink can
produce a minor stimulating effect and subsequent depression

the purpose of this article is to identify what the xanthinesxanthines are
and where they are found how they act on our bodies why people
use them and what our knowledge of them says about the word of
wisdom

WHAT ARE THE XANTHINES AND WHERE ARE THEY FOUND

caffeine theobromine and theophylline are three alkaloids that
occur in many plants throughout the world because they are so
closely related both chemically and in their actions on the human
body they are collectively called the xanthinesxan thines from earliest times
man has made food solids and beverages from the extracts of plants
that contain these substances 4 table 1 illustrates some common
dietary sources of xanthinesxanthines A close examination of the table reveals
that there are significant quantities of these drugs present in many
popular commodities

coffee is derived from the seeds of coffea arabacaarabica and its related
species according to legend arabian shepherds reported that

aj1jJ F greden anxiety or caffeinism A diagnostic dilemma AmeTamericanican journal of ofpsychiatrypsychiatry 131
1974 1091

21bidbid p 1092

I1 C ritchie central nervous system stimulants the xanthinesXan thines in pharmacological basis of
therapeutics ed L S goodman and A gilman new york macmillan co 1975 chap 19 ppap 367 78
E B truitt the xanthinesXan thines in drills pharmacology in medicine edaedpedj R dipalma 46th ed new york
mcgraw hill 1971 ppap 82 98 547 49

4gag E vailvallvalivailavailjJ A phillips L 0 rust R M groswold and M MmjustinmmustinMJjustinustin foods an introductory col-
lege course boston houghton mifflin co 1973 ppap 82 84 encyclopaedia britannica chicago william
benton pub 1974 4811 818 and 1816
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goats that had eaten the berries of the coffee plant gamboledgamboled and
frisked about all through the night 5 an arabian priest in a
monastery obtained the plant and became the first known person to
make and drink a beverage from it allowing him to undergo long
nights of prayer 6 the coffee shrub produces a fruit called a cherry
that contains two oval coffee beans these are dried hulled roasted
and ground instant and freeze dried coffee are produced by extract-
ing ground coffee with water and freeze drying the extract by drying
itit on a drum in a vacuum or by spraying it into a heated chamber
decaffeinateddecaffinated coffee is obtained by steaming green coffee and treating
it with a chlorinated organic solvent which dissolves out nearly all the
caffeine coffee contains the xanthine caffeine see table 1

cocoa obtained from the seeds of theobroma cocoa was used in
the new world long before columbus it grows as a bean in pods
seven to twelve inches long each containing from thirty to forty beans
seeds the beans are removed allowed to ferment for several days

dried and hulled the resulting nibs are ground into a semi-
liquid paste called chocolate liquor the liquor solidifies to a
hard brown block when cooled and is sold as baking chocolate or bit-
ter chocolate milk chocolate for candy bars is made by adding milk
sugar and flavorings and sweet chocolate for cooking is made by
adding only sugar and flavorings sometimes the liquor is squeezed
in a hydraulic press to remove the cocoa butter the defatteddefat ted residue
is the common cocoa used to make hot cocoa drink and also used
in manufacturing confectionsconvectionsconfections as well as pharmaceutical and cosmetic
preparations cocoa that has been treated with alkali to produce a
less acid flavor is called dutch chocolate cocoa and chocolate
contain the xanthinesxanthines theobromine and caffeine see table 1

tea is the national drink of most of the human race being most
popular in asia the middle east and the united kingdom the
beverage use of tea probably started in china long before the birth of
christ tea is the dried leaves of theathea sinesis an evergreen shrub
the young unopened leaf bud is considered the highest quality
black tea is made by rolling the leaves after they have withered and
are soft the rolling releases enzymes that cause chemical reactions
within the leaf and oxygen is taken up as a result the leaves are
spread out in order to absorb a maximum of oxygen they are then
heated and dried to be ready for use for green tea the leaves wither
and are rolled but are immediately heated and dried instant tea is

ritchie central nervous system stimulants the xanthinesXanthines p 367

ibid
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made in much the same way as instant coffee tea owes much of its
flavor to the complex mixture of more than twenty substances that
make up the tanninsfannins it contains tea contains the xanthinesxanthines caffeine
theophylline and theobromine see table 1

codacolaco flavored beverages contain an extract from kola nuts ob-
tained from the cola acuminateacuminataacuminata tree carbonated beverages were
first made by early europeans to imitate the popular and naturally ef-
fervescent waters from famous springs that were reputed to have
therapeutic value today carbonation is achieved by cascading the
chilled beverage mixture in thin layers over a series of plates in an
enclosure containing carbon dioxide gas under pressure cola drinks
contain the xanthine caffeine see table 1

HOW DO THE XANTHINES ACT ON THE BODY

xanthinesXan thines have both good and bad effects on the body and
these effects are generally determined by the size and frequency of
dosage anyone who has experienced the distress of a headache and
has had the pain alleviated by an aspirin compound that included
caffeine see table 1 can attest to the advantages of the proper
medical use of the xanthinesxanthines but anyone who has activated a
stomach ulcer from daily doses of caffeine can attest to the bad effects
of improper use of the xanthinesxanthines

the correct use of xanthine drugs continues to be a major con-
tributiontribution to the improvement of life caffeine and theophylline are
widely prescribed today by physicians for example caffeine in com-
bination with sodium benzoate is used as a stimulant and
theophylline in combination with EDTA dilates the I1lungung bronchioles
theobromine was fairly popular as a medication inin the early 1900s
but its use has since declined 17

although xanthinesxanthines are best known to the layperson for their
stimulating and pain relieving effects let me briefly summarize all
their known pharmacological properties in man both good and bad
including some of their less obvious medical contributions the
following information is taken from the pharmacology textbook cur-
rently used in most medical schools18schools18 and from the scientific
literature table 2 summarizes their relative actions and lists the
unit prescription dose

ac7cC J dorfman and M E carvilejarvileJarvile comparative stimulant and diuretic actions of caffeine and
theobromineMeoneo bromine in man clinical pharmacology and therapeutics 11 1970 878711

lireritchie central nervous system stimulants the xanthinesXan thines ppap 367 78
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1 brain and spinal cord 19 caffeine and theophylline are
powerful central nervous system stimulants they stimulate all por-
tions of the cortex of the brain resulting in greater sustained intellec-
tual effort and a more perfect association of ideas reaction time is
diminished muscle activity is increased and there is also a keener ap-
preciation of sensory stimuli

if a person has become depressed by barbiturates or other drugs
caffeine or theophylline may be administered to speed up breathing
to an acceptable level since they act on the respiratory center of the
brain

overindulgence or abuse of the use of caffeine and theophylline
products leads to chronic xanthine poisoning which may produce
the following symptoms diarrhea dizziness apprehension
restlessness a high level of anxiety and a ringing or hissing noise in
the ears

2 cardiovascular systems 20 all three xanthinesxanthines have a power-
ful action on the heart and blood vessels xanthinesXanthines cause the blood
vessels that feed the brain to constrict decreasing both the blood flow
and the oxygen tension of the brain this action is responsible for the
striking relief from headaches obtained from xanthine consumption
note in table 1 that almost all prescription medications over the
counter analgesics and cold preparations contain significant amounts
of caffeine for that purpose

all of the xanthinesxanthines stimulate the heart directly to increase the
force of contraction the heart rate and the output theophylline is a
valuable drug in the emergency treatment of heart failure where the
heart is filled with blood due to a venous obstruction because the
xanthinesxanthines dilate the blood vessels that nourish the heart causing in-
creased blood flow they are used in the treatment of coronary artery
disease and other coronary insufficiencies

large doses result in tachycardia a rapid beating of the heart
over 100 beats per minute continued stimulation occasionally
results in permanent heart irregularities such are sometimes en-
countered in persons who use caffeine beverages to excess 21

awW9w sprugel P mitznegyMitz negy and F helmheirnheim the influence of caffeine and theobromine on locomotive
activity and the brain gmpcamp ratio in white mice biochemicalbiochemicalpharmacologypharmacology 26 1977 1723 24 A
M poisner direct stimulant effect of aminophyllineAminophylline on catecholamine release from the adrenal
medulla biochemical pharmacology 22 1973 469 474 75

T de gubareffgubareffandand W sleatorsleaiorjrjr effects of caffeine on mammalian atrial muscle and its interac-
tion with calcium journaljournalofpharmacologicalofPharmacological anyandandexperimentaltherapeuticsexperimental therapeutics 148 1965 205 208 M L
marcus C L skelton L E grauer and S E epstein effects of theophylline on myocardial mechanics
americanjournalamerican journal of ofphysiologyphysiology 222 1972 1361 65 D M fowellFowelfowelljfowellslJJ A winslow V P sydenstrickerSydenstricker and
N C wheeler circulatory and diuretic effects of theophylline isopropanolamine archives ofinternalof internal
medicine 83 1949 150 57 and F A maccornack the effects of coffee drinking on the cardiovascular
system experimental and epidemiological research preventive medicine 6 1977 104 19

2 ritchieRitchiechic central nervous system stimulants the xanthinesXan thines p 369
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3 smoolsmooth muscle 32 the xanthinesxan thines particularly theophylline
relax the smooth muscles that surround the bronchioles the air tubes
that go to the lungs they are used to relieve respiratory distress
especially in the treatment of certain cases of bronchial asthma

4 skeletalskeletalmusclemuscle 33 caffeine and theobromine strengthen the
contraction of the voluntary muscles of the body eg arm and leg
muscles resulting in an increased capacity for muscular work abuse
may result in shaking or trembling

35 kidneys 34 theobromine and theophylline increase the pro-
duction of urine and are sometimes used as diuretics overuse causes
more frequent urination

6 gastric secretion 35 moderate doses of caffeine increase the
amount of acid secreted into the stomach repeated daily doses of
caffeine have been shown to contribute to ulcers for this reason ex-
cessive use of coffee and cola beverages is a concern to many physi-
cians abuse of these stimulants may also cause nervous or butter-
fly stomach

7 body metabolism 36 the xanthinesxanthines cause an increase in the
basal metabolic rate they increase the amount of energy produced by
the cells ingestion of 500300 mg of caffeine about four cups of
coffee see table 1 increases the basal metabolic rate ten percent to
twentyfivetwenty five percent however the effects are not seen until a few
hours after the drug is taken As would be expected this stimulation

221bidibid p 374
23 23sprugelsprugel Mitzmitznegymit2negynegy and heirn the influence of caffeine and theobromine ppap 1723 24
24aA goldstemgoldsteingoldsteiGoldstem G kaiser and R warren psychotropicPsychotropic effects of caffeine inin man journal ofcharofpharof phar

mycologicalmacologtcalmacologicalmaoMacological anyandexperimentalandexperimental therapeutics 150 1965 14

25dede gubareffgubareffandand sleator effects of caffeine on mammalianMammahan atrialamalamai muscle p 205

ritchie2ritchiefritchie central nervous system stimulants the xanthinesXan thines p 368
27 27sprugelsprugel Mitzmitznegymit2negynegy and heirn theibe influence of caffeine and theobromine ppap 1723 24
2 ritchie central nervous system stimulants the xanthinesXan thines p 368
29 29poisnerpoisner direct stimulant effect of Aminoaminophyllmeaminophyllinephylline ppap 474 75

3omarcusmarcus skelton grauer and epstein effects of theophylline on myocardial mechanics ppap
1362 63

3fowellfowell winslow Sydensydenstrickersydensmckerstricker and wheeler circulatory and diuretic effects of theophylline
isopropinolamineisopropanolamme p 153 ritchie central nervous system stimulants the xanthinesXan thines p 369

A R dowell effect of aminophyllineammophyllineAminoAmmophylline on respiratory center sensitivity inin chayne stokes respira-
tiontion and inin pulmonary emphysema newnewenglandjournalofmedicineenglandjournalEnglandjournal ofmedicineofMedicine 273 1965 1450

33 marcus33marcus skelton grauer and epstein effects of theophylline on myocardial mechanics ppap
1362 63 goldsteinGold stem kaiser and warren psychotropicPsychotropic effects of caffeine inin man p 14 sprugel mitz
negy and heirn the influence of caffeine and theobromine ppap 1723 24

34 34ritchieritchie central nervous system stimulants the xanthinesXanthines p 371
355J A roth A C ivy and A J atkinson caffeine and peptic ulcer journal odtheoftheof nhethenge american

medicalassociationmedical association 126 1944 814 20 H L bockus ed gastroenterology philadelphia W B saunders
co 1974 151315151 513515 M H sleisenger and J S fordtran peptic ulcer pathogenesis gastrointestinal
disease pathophysiologyPatho physiology Didiagnosisgnosis andafanagementand management philadelphia W B saunders co 1978 p 814

ritchie3ritchic central nervous system stimulants the xanthinesXan thines ppap 367 78
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is usually followed by a period of sluggishness or mild body depres-
sion

just as the correct use of the xanthinesxanthines can be greatly beneficial
their abuse can damage the body overindulgence leads to a condi-
tion described as chronic poisoning the case history presented at
the beginning of this article is an example in chronic xanthine
poisoning it may be that only some of the symptoms the man in that
case experienced will be evident simultaneously but in some in-
stances there may be several additional symptoms A few or several
of these symptoms may be manifested even in persons who ingest on-
ly small quantities of xanthinesxanthines

A certain degree of tolerance and of psychic dependence ie
habituation develops even in those individuals who do not par-
take to excess but only moderately ingest xanthinesxanthines 37 it is not sur-
prising therefore that the withdrawal from xanthinesxan thines by individuals
habituated to them usually results in a withdrawal headache 38

the headache is at first localized but then becomes a generalized
throbbing pain it is sometimes accompanied by nausea nasalsinusnasal sinus
congestion depression drowsiness and a disinclination to work 39

there is little doubt that the popularity of the xanthine
beverages results from their stimulant action 40 figures I11 and 2 il-
lustrate the united states per capita consumption of the xanthinesxanthines A
person who ingestsinfests colas coffee tea or chocolate in order to ex-
perienceperience a temporary increase in intellectual effort andor muscle ac-
tivity should understand the consequences of his action not only
will he experience a longer time period of decreased efficiency later
he will also run the risk of habituation more importantly he will be
exposing most of the vital organs of his body to the drug because he
does not feel the increased heart rate dilation of heart vessels the
decreased blood flow and oxygen tension of the brain the increased
gastric secretion nor the increased body metabolism but only
observes the stimulation and the diuretic effect the price only ap-
pears small he would never think of needlessly taking even one dose
of a drug that adversely affected so many body organs much less tak-
ing the drug several times each day besides the consumption of

371bid371ibidbid p 376
38aA goldstein and S kaizer psychotropicPsychotropic effects of caffeine in man III111ili A questionnaire survey of

coffee drinking and its effects in a group of housewives clinical pharmacology and therapeutics 10
1969 487 A goldstein S kaizer and 0 whitby psychotropicPsycho tropic effects of caffeine in man IV quant-

itativetitative and qualitative differences associated with habituation of coffee clinical pharmacology and
therapeutics 10 1969 496

3939gredengreden anxiety or caffeinism p 1090
ibidlbibidid ppap 1089 92
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both caffeine and theobromine in a chocolate bar to increase mental
and voluntary muscle activity eg for typing is self defeating
theobromine neutralizes much of the caffeine effect 41

A well nourished body has no unnatural cravingsclavingscravings and provides
optimum intellectual effort and muscle activity without the ingestion
of drugs often xanthinesxan thines eventually become toxic to people who
have come to rely on their use in order to be efficient however after
withdrawal symptoms and a week or so of feeling fatigued they
report that they feel more alert and efficient without the drug than
they were while under its influence 42

because theobromine unlike caffeine and theophylline only
slightly stimulates the central nervous system some people incorrectly
assume that its other effects are minimal this has resulted in the in-
gestion of cocoa and chocolate by people who refrain from caffeine
and theophylline in tea coffee and cola drinks As early as 1939 in
an article appearing in the journaljournaloftheofthe american medicalmedicalassociaassoriaassocia
tion 4433 a question concerning the use of cocoa and chocolate was
answered in considering cocoa as a beverage for children it should
be regarded as a stimulant similar to coffee today as a result of
many years of research and clinical experience with the xanthinesxanthines it is

known that theobromine is more potent than an equal amount of caf-
feine in causing heart stimulation dilation of heart vessels smooth
muscle relaxation and diuresisdiuresis44is4444 see table 2

many people are aware that cola drinks contain a harmful drug
but because they do not know the quantity of that drug they ra-
tionalizetionalize that it must be in such small quantity that they can ingest
significant amounts without effect yet many cola drinkers readily
admit to the mental and physical pickuppick up obtained from a cola
drink when they are tired or even slightly fatigued

many of the soft drinks on the grocers shelves contain caffeine
see table 1 note per capita consumption of soft drinks since 1900

has increased quite dramatically as seen in figure 1 per capita con-
sumption of soft drinks in 1942 was approximately one and a half
12 oz bottles or 18 ounces per week in 1978 the most recent com-
plete figures it was more than five times that figure eight 12 oz02
bottles or 96 ounces per week per person this would have been 627
soft drinks a year per person and 539339559 or six out of every seven drinks

4sprugelsprugel Mitzmitznegymkznegynegy and heirn the influence of caffeine and theobromine ppap 1723 24 ritchie
central nervous system stimulants the xanthinesXan thines p 368

4gredengreden anxiety or caffeinism p 1091
43citedcited in L D widtsoeWidtsoe how to be meltwellredtitcsaltsaitsalt lake city deseret book 1943 p 94
44ritchicritchie central nervous system stimulants the xanthinesXan thines p 368
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figure 1 united states per capita consumption of soft Drinksdrinks4545

600

500

cd

ai&i

oi04

400

300
0

200
0

CIOcro

100

C CD C 0 CD 00
0c

year

41mM R jacobson nutrition scoreboard your guide to better eating center for science in the
public interest new york avon books 1975 p 137 FDA ponders caffeine ban 21 april 1979 and
tables on per capita consumption and top ten drinks 18 may 1979 beverage Indindustryustiy ededjohnjohn C maxwell
jr new york the maxwell division wheat first securities inc

382

12

BYU Studies Quarterly, Vol. 20, Iss. 4 [1980], Art. 7

https://scholarsarchive.byu.edu/byusq/vol20/iss4/7



161

061ogi

tat5

4

0961oggi

001omi

op61

CD
CD CD

0

U H U

6 oz servings consumed per capita

383

13

Stratton: The Xanthines: Coffee, Cola, Cocoa, and Tea

Published by BYU ScholarsArchive, 1980



contained caffeine a total of 17800 mg 47 the lethal oral dose of
caffeine to man is 3000 to 10000 mg depending on an individuals
size weight etc but this would need to be a single dose of course
there are many americans who do not consume cola drinks meaning
that the average caffeine consumption among cola drinkers was
significantly more than 17800 mg that year and this frequently
was in addition to coffee tea and cocoa product consumption

the two most popular soft drinks in the united states from 1973
through 1978 contained approximately 65 mg and 43 mg caffeine
per 12 oz02 serving respectively48respectively48 see table 1 note these two soft
drinks continue to sell more than twice as many units as do all the rest
in the top ten put together 49 in 1978 the sales of these two drinks
contained 2781000000000 mg of caffeine 50 the total amount of
caffeine consumed in america annually in all cola containing soft
drinks has not been determined but it has been significantly greater
than this two and a half trillion mg per year since seven of the ten
top selling soft drinks in the united states contain caffeine 51

recently released figures demonstrate that americans between
the ages of twentyfivetwenty five and forty four are the major purchasers of
cola containing beverages in 1977 that age group spent 13151.313 billion
on cola drinks as opposed to 221010 million in the under twentyfivetwenty five
age group 52

HOW DOES CAFFEINE AFFECT CHILD hyperactivity
BIRTH DEFECTS AND CANCER

recently the federation of american societies for experimental
biology recommended that the food and drug administration
remove caffeine from the generally recognized as safe list for food
additives the food and drug administration would then specify
limited conditions under which caffeine could be used 53

many of my pediatrician colleagues counsel their young patients
to minimize consumption of or to abstain from xanthine products
since drug potency is related to body weight to an adult weighing
150 ibslbs a cup of instant coffee or a can of cola beverage could give

consumption of soft drinks by company 2 april 1976 FDA ponders caffeine ban 21 aprilapra
1979 tables on per capita consumption and top ten drinks 18 may 1979 and soft drink sales remain at
record levels despite softening economy 4 april 1975 beverage industry edjohn C maxwell jr new
york the maxwell division wheat first securities inc

bunker and mcwilliams caffeine content of common beverages p 30
49 beverage industry 4 april 1975 p 1 and 21 april 1979
localculated from fnsans 47 and 48

beverage industry 21 april 1979
52ibid52 bidibid 18 may 1979 p 28
31bidsibidbibid
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about 1 mg caffeine per kilogram of body weight in a very young
child the cup of chocolate or candy bar would give the same propor-
tion of caffeine to body weight when this child drinks a can of cola

caffeine intake is comparable to an adult drinking 4 cups instant
coffee A nursing mother should be aware that caffeine passes into
her milk and that this could have a stimulating effect on her infant

restlessness irritability sleeplessness and nervousness are some
of the symptoms of xanthine induced child hyperactivity 54

xanthinesXanthines might also affect the fetus in the united states each
year about one in seven pregnancies ends in stillbirth miscarriage a
malformed infant or a similar reproductive problem due to various
causes including xanthine abuse last year the center for science in
the public interest located in washington DC wrote to 12500
obstetriciansobstetric ians and gynecologists and 1500 midwives urging them to
advise pregnant women not to consume caffeine 55 the concern is
based on several human and laboratory animal studies which
demonstrated that caffeine may be responsible for a variety of birth
defects delayed fetal development 56 missing fingers and toes 57

disruption of the normal fetoplacental unit 58 and an effect on some
cellular processes of the fetus 59

one study on caffeine and pregnancy will be of particular in-
terest to the readers of BYU studies A retrospective study was con-
ducted in which 75 percent of the population studied were members
of the church ofjesus christ of latter day saints of the pregnant
women who had consumed at least 600 mg caffeine per day 94 per-
cent lost their babies to spontaneous abortion stillbirth or
prematurity with death within forty eight hours only 22 percent of
the women who had zero daily caffeine consumption lost their
children although there were probably other factors affecting the
data such as lack of smoking and alcohol consumption the re-
searchers concluded the results of the survey do suggest that a daily

54 bunker54bunker and mcwilliams caffeine content of common beverages p 31
51 51associatedassociated press consumer group urges warning on use of caffeine in pregnancy new york

times 18 november 1979 p 32
51pP E palm E P arnold P C rachwallRachwalrachwalljlJJ C leyczek K W teague and CCJJ kenslerkcnslerkansler evaluation

of the teratogenic potential of ereshfresh brewed coffee and caffeine in the rat toxicology andappliedpbarandappliedphar
cacologymacologymacology 444419781978 1 16 LI1 borideborlceborlde M F lechat A BoBouckbouceuckertertcrt and C misson lelecatelecafecafe factcurfacteur de risquebisque
pendant la Grosgrossessegrosscsscsesse louvain medicine 97 1978 279 84

576groupcgroupeu adetudedetudcdeaude des risqucsrisquesbisques teratogdnestcratogenes tcratogencsct&atogdnese experimentaleexperimentalcExperimentalealcaie etude de la camminecaffine chez la
souris trempertrempirtherapiatherapa 24 1969 575 80

58eE F gilbert and W R pistey effect on the offspring of repeated caffeine administration to preg-
nant rats journaljournalofreproductionofReproduction and fertility 34 1973 495 99

59pP S weathersbee and J R lodge alcohol caffeine and nicotine as factors in pregnancy
postgraduate medicine 66 1979 165 71
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caffeine intake of 600 mg or greater may predispose a woman to
reproductive difficulty 60

with so many common compounds proving to be carcinogenic
it is not surprising that caffeine would be tested to see whether it too
is carcinogenic the tests show there is no direct evidence that caf-
feine causes cancer in humans 61 however fibrocystic breast disease
a benign condition recently has been linked to caffeine consump-
tion when twenty afflicted women abstained from caffeine thir-
teen experienced a remission of all symptoms 62

A report published last year 1979 stated that from 20 to 30 per-
cent of all americans ingest 500 600 mg of caffeine a day and 10

percent may consume more than 1000 mg a day 63 the food and
drug administration will soon release the results of a lengthy study it
has undertaken on the effects of caffeine the preliminary reports in-
dicate that the findings will strongly confirm the suspected hazards 64

WHY DO PEOPLE CONSUME LARGE quantities OF
XANTHINE containing FOODS IF THEY ARE NOT HEALTHFUL

there are three basic reasons people use foods containing large
amounts of the xanthinesxanthines primarily people are uninformed much
of our knowledge about the xanthinesxanthines has come about only within the
last decade and it takes time to spread scientific information this
knowledge must counter the fact that people enjoy consuming xan-
thine products in practically every culture in the world xanthine
beverages play important cultural social roles the british cup of
tea and the american coffee break are well established cultural
mores

second the stimulant effect and the undesirability of the
withdrawal symptoms felt when intake is interrupted also promote
sustained consumption

third and of very significant importance in the developed coun-
tries is the sustained massive advertisement by companies that
market these products figure 2 illustrates the per capita consump-
tion of coffee cocoa products and tea in america note that the
yearly per capita consumption since 1940 of coffee cocoa products

P S weathersbee L K olsen andjanda R lodge topics in primary care caffeine and pregnancy A
retrospective survey postgraduate medicine 62 1977 64 69

61jJ timson how harmful Is your daily caffeine new scientist 78 1978 736 37
625J P minton M K focckingjfoeckingj T webster and R H matthews caffeine cyclic nucleotides and

breast disease surgery 86 1979 105 109
635J F greden coffee tea and you the sciences 19 1979 6
64rR reinhold caffeine quandary illustrates FDAs plight new york times 8january 1980 ppap cl

c2ca
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and tea has not changed dramatically a slight decrease for coffee
and cocoa products and a slight increase for tea figure 2

demonstrates the dramatic increase in the united states per capita
consumption of soft drinks from 1900 to 1978 much of this change is

the result of increased and more effective advertisement through
massive media exposure the american public has been led to believe
these products are desirable for example in 1978 the latest
available figures 410 million were spent on the television advertise-
ment of confectionary and soft drinks including chocolate confec-
tionary and cola drinks this compares with 313 million for all beer
and wine commercials and 103 million for all insurance adver-
tisementstisements using the same media the 410 million figure in 1978 was
almost twice the amount 220 million spent in 1975 just three
years earlier 65 in 1979 more soft drinks were consumed than milk
and juices combined 66

WHAT IS THE relationship BETWEEN
XANTHINES AND THE WORD OF WISDOM

As latter day saints we need to understand how modern proph-
ets have interpreted the lords counsel that hot drinks are not for
the body or belly 67 joel H johnson an early member of the
church who was with the prophet joseph when the word of wisdom
was received in 1833 recorded in his journal an interesting sermon
that the prophet gave five months later

1 I understand that some of the people are excusing themselves in
using tea and coffee because the lord only said hot drinks in the
revelation of the word of wisdom

the lord was showing us what was good for man to eat and drink
now what do we drink when we take our meals

tea and coffee Is it not
yes tea and coffee
then they are what the lord meant when he said hot

drinks 68

patriarch hyrum smith speaking to a congregation in nauvoo
almost nine years later reiterated that interpretation there are
many who wonder what this reference to hot drinks can mean

65 65calculatedcalculated from US bureau of the census statistical abstract of the united states 1979 p 596
66 66beveragebeverage insIndindustryushy 18 may 1979

doctrine1713octrine and covenants salt lake city the church ofjesus christ of latter day saints 1921 899
685as6s H johnson voice atomfromftomhrombrom the mountains salt lake city juvenile instructor office 18811881 p 12
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whether it refers to tea or coffee or not I1 say it does refer to tea and
coffee 699

dr john A widtsoeWidtsoe an LDS apostle and a chemist of inter-
national reputation was an early authority on the word of wisdom
he thought the lord purposefully used the term hot drinks rather
than tea and coffee because by so doing the host of other in-
jurious habit forming beverages and products that would be used in
the future would automatically become subject to the word of
wisdom indeed the use of the words hot drinks implies a
knowledge beyond that possessed by man when the word ofwisdom
was received 70

the medical research referred to in this article stands as a witness
of the validity of the hot drinks instruction in the word of
wisdom when this revelation was given in 1833185318551835 caffeine had been
discovered as a substance but its physiological effects were not known
and the announcement of its discovery was buried in scientific
publications it is very unlikely that the prophetjosephprophet joseph had heard
of it 71 but even if he had no one at that time knew of its harmful
effects

in 1976 the results of two major studies comparing the longevity
and healthfulness of latter day saints to nonmembersnonmembers were pub-
lished 72 in summary the male death rate in utah county 85 per-
cent LDS was 35 percent below the national average female death
rate was 28 percent less male and female latter day saints were con-
tractingtr cancer 29 percent less frequently than nonmembersmembersnon and the
death rate of latter day saints in utah and los angeles counties due
to heart attack and cardiovascular disease was 33 to 50 percent less
than among non LDS mormonscormons had a 51 percent less incidence of
bladder and kidney disease than non mormonscormons such dramatic
results leave little doubt about the validity of the teachings of the
word of wisdom

times and seasons 3 1 june 1842 800 see also bruce R mcconkie mormon doctrine 2ndand cded salt
lakejakiake city bookcraft 1966 ppap 368 70

70widtsocwidtsocWidtsoesoc and widtsoeWidtsoe word of wisdom p 99
711bidibid
725J L lyon ctet al2121.ai cancer incidence in mormonscormons and non mormonscormons in utah 1966 1970 new

englandjournalengland journal ofmedicineof medicine 294 1976 130 31 J E enstrom cancer mortality among mormonscormonsMormons
cancer 36 1975 82629826 29 838311 J E enstrom american heart association Conconferencefrence report tampa
florida march 1975 also cited in bill davidson what can we learn about health from mormonscormonsMormons famil-
y circle january 1976 ppap 78 82

388

18

BYU Studies Quarterly, Vol. 20, Iss. 4 [1980], Art. 7

https://scholarsarchive.byu.edu/byusq/vol20/iss4/7


	The Xanthines: Coffee, Cola, Cocoa, and Tea
	Recommended Citation

	tmp.1468869846.pdf.o4ycc

