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ABSTRACT
Coca-leaf habituation has affected millions
of Andean natives for over 400 years. In
the last half-century it has also involved
millions more Malayans. Coca leaf, from
which cocaine and extracts for some com-
mercial carbonated soft drinks are obtained,
remains relatively unknown by the medical
and allied professions elsewhere. A review
of the original medical, historical and other
pertinent literature of the last 350 years
illustrates the origins of the use of coca
leaf, its spread, the isolation of cocaine and
its first uses, as well as some of the euphoric
and other effects of both substances.

SOMMAIRE
Depuis plus de 400 ans, l'accoutumance it
la feuille de coca a touchiS des millions
d'habitants des Andes, auxquels sont venus
s'ajouter, pendant Ia derni.re moiti6 du
si.cle, quelques millions de Malais. La
feuille de coca, dont on tire la cocaine et
des extraits servant it la prcSparation de
certaines boissons gazeuses du commerce,
est relativement inconnue it la profession
m6dicale et les professions connexes. La
revue de la litt&ature m.dicale et histori-
que et d'autres documents originaux per-
tinents depuis 350 ans, permet de jeter
quelque lumi.re sur l'emploi de la feuille
de coca, sa diffusion, l'isolement de Ia
cocaine, ses premieres applications ainsi que
sur certains effets, euphoriques et autres,
des deux substances.
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leaf. According to Mortimer,'5 "The Inca was not
only the head of the temporal power, but because
of his divine origin the representative of the
spiritual light as well. All of the religious feasts
were appointed by him, and once a year he entered
the most sacred place in the Temple of the Sun,
stripped of his magnificence as a token of humility,
to give thanks and crave for continuous protec-
lion." Among the highest rewards the Inca could
give was the right to chew the coca leaf, which
was prized far above the richest presents of silver
or gold. "Special sacrifices of coca . . .", adds
Mortimer, ..... were made at these times and, in
fact, it was considered essential that supplicants
should only approach the altars with coca in their
mouths, and the idea was prevalent.., that any
important affair attempted without an accompany-
ing offer of coca would not prosper." Even at the
moment of death it was, and still is, believed by the
natives that, if the moribund person was able to
perceive the taste of the coca leaves pressed against
his mouth, his soul would go to paradise. It was
also the custom, illustrated in graves where mum-
mies have been found, to leave a plentiful supply
of coca in the "chuspa"-leather pouch-and many
other smaller bags of coca placed over the body.'8
The Purics, however, very seldom had access to

the prized leaf, a factor which must have enlarged
their superstitious awe of and the craving for coca.
Doubtless it must have given birth to the many
pretty legends woven about coca. One of these has
Manco Capac, the mythical first Inca, bringing it
down from heaven. Another tells of a beautiful,
wicked young woman, from whose grave sprang
the coca plant, its leaves to be chewed only by
those having sexual intercourse in recollection of
the gay, dead sinner. A third legend attributes the
creation of the leaf to the fascination of a con-
queror for the bright eyes of a native princess
who loved him to death.'0
With Pizarro's conquest of Peru at the start of

the 16th century, the use of coca, previously
limited to a few, and on special occasions, became
almost universal among the Purics. Certainly the
most important factor was that, following subjuga-
tion by the Spaniards, the collapse of the Empire
and its highly organized governmental structure,
and the vicious execution of Atahualpa, the last
Inca, the restrictions on the use of coca ceased. The
Incas and the Curacas disappeared under the ruth-
lessness of the conquistadores; only the Purics, be-
cause of their numbers, survived, a sullen, be-
wildered and beaten race.

Quickly the Spaniards realized the subjugating
side effects of the coca leaf on the natives. Al-
though superstitiously afraid of it, the conquerors
gave coca freely to the Indians to control them, and
hold them more tightly as virtual slaves. Under the
effects of the coca leaf the Indians worked harder,
longer, and with less food. The beaten natives
greedily accepted it; it also helped them, perhaps,
to endure, and forget, and even escape their misery.

Although originally the Catholic rulers, Isabella
and Ferdinand, had legislated to the contrary, soon
the Purics were virtual slaves. They were forced to
work in the silver and gold mines, in the coca
plantations ("cocales"), and in the rudimentary
mills where coarse cloths were woven ("obrajes").
Many more were bound as household servants, or
"yanconas", and no Indian was allowed to hold
public office. In later years no Indian or "criollo"
(creole, mixed-blood) was permitted to have a
shop, or even to trade in the streets. They were
all restricted to menial, mining, farming, or servant
tasks.

Scarcely 50 years after the conquest, the native
population had dwindled to two million or less,
from a peak of 10 millions in 1500. Moreover, an
incredible variety of taxes was devised to keep the
Indians in debt and the coffers of the vice-royalty
replete. Ironically, some of these taxes had to be
paid in coca leaves, a commodity in which the
administration had a very profitable turnover.'7

In the interim, the properties and unusual effects
of the coca leaf became known in Europe. Albericus
Vespuccius30 is said to be the first explorer to dis-
cover coca." Later, in 1550, Cieza de L6on'8 ob-
served that as a peculiar habit the natives
always carried a small leaf of some sort in their
mouth." The first European publication on coca
was that of Nicol.s Monardes,20 a Seville physician,
in 1565. Towards the end of that century, Garcilasso
de la Vega published an essay on the cultivation and
effects of the leaf-he was well qualified to do so,
since he was the son of an Inca princess and a
Spanish nobleman. An eminent authority on Incaic
subjects and on the history of the Peruvian con-
quest, he was, as well, the owner of many large
coca plantations, which he had inherited from his
parents.

In 1753, La Condamine, a noted French mathe-
matician, led an expedition to Quito to measure
an arc of the meridian and verify the shape of
the earth.'9 Joseph de Jussieu, one of the mem-
bers, was among the first to classify the coca plant,
whose botanical name is Erythroxykm coca. Jussieu
sent specimens to Paris, where they are preserved
in the Herbarium of the Museum of Natural
History; even today these constitute the standards
for that plant. Humboldt, although quite in-
accurately, also described coca in 1801.
As the indiscriminate use of coca by the natives

continued unabated, enthusiastic reports by the
most notable physicians and scientists of the day
continued to appear. Such enthusiasm was based
on the striking effects of the crude leaf on the
natives and on a few European experimenters.
Although these effects could be summarized suc-
cindy and objectively, a more candid description
can be obtained from the literature of those times,
which contains some glowing, exaggerated, and
some very inaccurate reports.

J. L. Corning, one of the first and most produc-
tive investigators of local anesthesia, and one of
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coca's most enthusiatic supporters wrote: "The
answer . . is not difficult to find for those who
have had the opportunity to practically study the
effects of the coca leaf upon the human organism.
All trustworthy travellers agree that the most
noticeable effect . . consists in a marvellous in-
vigoration of the strength, both mental and
physical. The native is enabled to undertake the
most difficult and prolonged marches with little
other sustenance. The absorption of large doses of
coca produces a species of intoxication, accom-
panied by sensations of lively satisfaction as well
as hallucinations of various kinds."3

Mantegazza, who apparently had experienced
such euphoric intoxications, described them as
follows: "Port6 sur les ailes de deux feuilles de coca,
je volais dans les espaces de 77,438 mondes, les uns
plus splendides que les autres. Je pr6f.re une vie
de dix ans avec Ia coca, .i une de cent mule sans
la coca. Il me semblait .tre isol6 du monde entier,
et je voyais les images les plus bizarres et les plus
splendides de couleur et de forme qu'on se puisse
imaginer. . .
The method of coca-chewing was described in

1880 in the U.S. journal, The Medical Record,8 in
an article which reported that the Indians carried
the coca leaves".., in a pouch ('chuspa') at their
side, along with a bag of pulverized quicklime or
ashes ('llipta'), with which they sprinkle the leaves,
in order to bring out the full flavour and strength.
The leaves are chewed until the juice is extracted,
when the quid is spit out. It is said to take away
the sense of hunger, and greatly diminish the neces-
sity for food; it relieves the muscular fatigue of
severe exercise. The Indian runners travel 40 miles
a day, eating only a little roasted maize, but chew-
ing frequently the leaves of the coca."
Such lavish reports of remarkable effects primed

the imagination of poets. The following is a part of
a long work by Cowley:

"Three leaves 'supply for six days' march afford;
The Quitoita, with this provision stored
Can pass the vast and cloudy Andes o'er."14

Many physicians, scientists and laymen, as well
as clergymen who had worked in Peru, reported
similar observations from the 16th century on-
wards. Yet the greatest interest in the coca plant
occurred in the latter half of the 19th century,
when many notable figures were recommending
coca as a contemporary wonder drug. In the same
issue mentioned previously, The Medical Record
remarked: "If the drug has in fact any such proper-
ties as are described, it deserves more mention.
For, in these days of pedestrianism, bicycles, and
athletic tournaments, something that will prevent
tissue-wasting and muscular exhaustion would be
extremely popular."
At about the same period Corning5 advocated

that ". given a good preparation of the drug-
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such, for instance, as the Mariani wine-and the
European or American man of letters is able to
encompass an amount of mental work, which, with-
out such an aid, would cause irritability, sleepless-
ness, or even protracted exhaustion of brain re-
sources. I recommend it in the treatment of brain
exhaustion, mental depression, worry, and irrita-
bility. I have become more and more impressed
with its wonderful potency. The best preparation
with which I am acquainted is Mariani's wine."
(This elixir appears to have been a red wine with
added hydrochlorate of coca, made by Signor
Angelo Mariani, a Corsican. Among his clients were
Counod, Massenet, and Pope Leo XIII, who for
years was supported in his ascetic retirement by
Mariani's product. ) 21

Soon, and understandably, coca was being used
as a cure-all for asthenia, asthma, irritability, colic,
and a plethora of ailments and diseases. Inevitably,
it was also tried and recommended as an aphro-
disiac. Dissenting and warning opinions, however,
began to appear in the medical literature. One such
was published by C. A. Ward,23 a physician who
spent many years in Cerro-de-Pasco (a Peruvian
mining town, the second highest inhabited place
in the world, at an altitude of 14,500 feet), who
warned in 1880: "I have been conversant with coca
for the past eight years and would say that the
great encomiums lavished upon its use are all
'bosh'. Coca will relieve and in a measure prevent
thirst; so will chewing a bullet. I do not think that
it will prevent hunger as well as t.bacco. In the
meantime I would only advise my professional
brethren not to consider that the elixir of life has
been found in the leaves of E. coca."
Ward did not deny, however, the intoxicant,

narcotic and excitatory effect of coca on the natives,
effects which he mentioned briefly in the same
article, and which he compared not too accurately
with those of betel, opium, and dundeen.
As can be expected, all such claims about a rela-

tively new and obscure drug from the New World
led many scientists to try to isolate the active
principle responsible for the striking, if then
controversial, effects of the crude leaf. That search
itself was long, adventurous and fascinating. Many
tried unsuccessfully until Niemann. a pupil of the
famous Woehler, isolated the alkaloid, cocaine, in
1858.13 A full 50 years before Niemann, however, in
1806, Jos6 Hipolito de Unanue, in his "Observa-
ciones Sobre el Clima de Lima", had described
many Peruvian diseases and plants, including coca,
and had come close to the discovery of the
alkaloid.13
The important physiological and pharmacologi-

cal properties of cocaine, nevertheless, remained
unknown for years. In 1862 Schraff noted the
anesthetic effect of cocaine on the tip of the tongne,
but neither its meaning nor possible uses were
recognized. It was not until Karl Koller, a young
Viennese physician, published his paper "On the
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and better drugs. Coca became a new source of
riches for Peru, by exporting it for the extraction
of the alkaloid cocaine and the preparation of
alkaloid-free ingredients for certain carbonated
soft drinks. (For example, the United States of
America imports many hundreds of tons of coca
leaf annually for the production of cocaine and
beverage extract.2 Insufficient supply from South
America led to the cultivation of coca in what is
now Malaysia, where it was not indigenous. The
Malayan peninsula is now the world's largest
producer of coca leaves.)

Nevertheless, in their scientific and altruistic and
imaginative dreams, Moreno y Maiz and many
others overlooked the nefarious influence of the
coca leaf on its habitu6s, and of cocaine on its
addicts. Addiction to the coca leaf per se has never
been proved. However, no other drug has had such
a deleterious and retarding influence for so many
centuries on so many millions as coca has had. Un-
fortunately, its economic value is still important to
those countries that export the coca leaf. More un-
fortunately still, its cultivation for export makes it
unavoidably accessible to millions of people in those
countries. Legislative measures, which began in the
days of Viceroy Toledo of Peru,3' to control its
distribution and use have been strengthened and
enlarged.12 Similar laws were passed in the
Malayan peninsula, where the inhabitants soon
discovered the pleasures of coca.2

It can be argued that, as oppos.d to cocaine, the
drug most likely to induce psychic dependence,
coca addiction has never been proved; it may not
even exist. Some maintain that after 50 years of
coca-leaf chewing no untoward effects can be
demonstrated in the user. Others point to the pre-
mature senility of the habitual "chewers". This
may, of course, be due not to the effects of the coca
alone, but, as in chronic alcoholism, to severe
nutritional deficiencies, with the added effects, in
the case of coca, of the inclement Andean environ-
ment, poor sanitation, and other factors. The patho-
logical somatic effects of coca may be disputed, but
the psychological and moral deterioration which
affects the chewers cannot be denied. This alone is
more than enough to discourage the use of coca for
other than medicinal or industrial purposes. It may
be argued, moreover, that without the leaf these
Indians would have disappeared altogether. This
may be largely true, but coca permitted such a
survival only by letting them withdraw from reality
into a state of detachment and tolerant suffering,
without ambition and without future. This bleak
picture has changed perceptibly in the last three
or four decades, owing to the efforts of the local
governments and to the efforts and contributions
of international agencies. The Andean Indian
population is at last showing signs of recovering
from a chronic, crippling, endemic disease, affect-
ing many millions, and relatively unknown by the.
medical profession elsewhere.
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The Diagnosis of Early Carcinoma of the Prostate
J. G. CONNOLLY, M.D., F.R.C.S.[C], F.R.C.S.(Edin.), Kingston, Ont.

ABSThACT
Careful palpation of the gland is a very
important examination procedure in the
detection of early carcinoma in the pros-
tate. The finding of a suspicious area
requires additional investigation, which
must include histological examination of
tissue from the suspected lesion. Adequate
material for histological studies can usually
be obtained by needle biopsy. The per-
cutaneous perineal approach has been found
satisfactory for this purpose. In those whose
life expectancy is 10 years or more, pros-
tatic carcinoma in its early stages should
be treated by radical prostatectomy. For
more advanced lesions or for patients whose
life expectancy is less, hormonal therapy
may be used.

EARLIER diagnosis may be one of the most
obvious methods of improving the survival

rate among patients with carcinoma of the prostate.
This places much of the responsibility on the
physician who has the opportunity of carrying out
periodic physical examinations on patients who are
in the cancer age group. It has been shown that
such periodic examinations of the prostate, with
appropriate additional investigation where indi-
cated, are worth while.1 Among males dying of
cancer m Canada, carcinoma of the prostate is sur-
passed in frequency as a cause of death only by

From the Department of Urology. Queen's University,
Kingston. Ont.

SOMMAIRE
L'examen le plus important en vue de la
d6tection du cancer prostatique . son
d6but, est la palpation attentive de la
glande. La d6couverte d'une r6giou suspecte
exige une 6tude plus approfondie qui doit
comporter 1'examen histologique du tissu
de la l6sion soupeonn&. On se procure
g.n6ralement un sp6cimen de tissu en vue
de son examen histologique par biopsie &
l'aiguille. La voie d'acc.s percutan6e p6-
rin6ale s'est r6v616e satisfaisante dans ce
but. Chez les malades dont Ia vie probable
est d'au moms io ans, le cancer prostatique

sa phase initiale sera trait6 par une pros-
tatectomie radicale. En pr6sence de l6sions
plus avanc6es ou chez les malades dont la
vie probable est inf6rieure & 10 ans, on
peut se contenter de recourfr & l'hormono-
th6rapie.

malignancy of the lung, stomach, and intestine. In
1963, male deaths from cancer in the various sites
in order of frequency were: lung, 2829; stomach,
1861; intestine (excluding rectum), 1371; prostate,
1329. In about 30% of cases the tumour is dis-
covered by routine physical examination for in-
vestigation of symptoms which are not genito-
urinary in origin. In Ontario in 1962, 405 men died
of this disease,2 and in the same period in the
United States some 14,000 men died of carcinoma
of the prostate.3 There is no doubt that the in-
voluting prostate becomes progressively more prone
to carcinomatous degeneration. Postmortem studies


