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Summary

In spite of many references to Pilocarpus Jaborandi Holmes in ethno-
logical and botanical sources and suggestions of its employment for a variety
of diseases, it has not been possible to pin down the use of its leaves to any
particular purpose amongst South American Indians. While the medically
important jaborandis are species of Pilocarpus, it is true that this vernacular
name is commonly applied to other rutaceous and numerous piperaceous
plants as well.

The introduction of jaborandi leaves to western medicine goes back to
1873, when Symphronio Coutinho went to Europe, taking with him samples
of the leaves. The copious sweating and salivation brought about by the
leaves attracted the attention of French physicians. Soon jaborandi leaves
were being employed in the treatment of many diseases. In 1875, Hardy and
Gerrard independently discovered the alkaloid pilocarpine. )

Most therapeutic applications of jaborandi leaves and pilocarpine fell
into disuse and were discontinued. What remained was the use of the la}tter
in ophthalmology, where it had been introduced as a miotic by Weber_ in
1876. The mixture of pilocarpine and another natural product, physostigmine,
remains to this day one of the mainstays in ophthalmology.

Introduction

Pilocarpine, an alkaloid obtained from several species of Pi.loc:arpus,
has retained medicinal significance only in ophthalmology as a mlot*c and to )
decrease intraocular pressure. All of its other uses have grac?ually dlsappearf:
from modern medicine. Yet pilocarpine and folia jaborandi were formerly! ,-

of appreciable importance in our pharmacopoeias.




The literature shows that there exists much confusion in the use of the
vernacular texm jeborandi in Brazil. It is applied apparently to a number of
species of piperaceous plants as well as to members of the rutaceous genus
Pilocarpus.

In contrast to such drugs as curare and coca, it has not been possible to
pin down the use of leaves of Pilocarpus Jaborandi Holmes to any particular
purpose amongst South American Indians. There appears to be no ethno-
pharmocological body of information on its use. In spite of many references
in ethnological and botanical sources and suggestions of its employment for
a variety of diseases, there is no indication that it was extensively valued by
the natives primarily for any one purpose.

It would appear, therefore, that a new appraisal might serve at least
partially to clarify some of the doubts and uncertainties that surround the
history and identification of this drug.

Etymology of the term jaborandi

The confusion surrounding the use of the name jaborendi has come,
in part, from some of the etymologies that have been proposed for the
term in Brazil. The etymon is supposed to be yabyrandy. The interpretation
offered by Maia (in Edwall, 1901) that yatirandyi, corrupted jaguarandi,
means “plantes dont le suc guérit les plaies is without foundation. The most
acceptable explanation of the Tup{ word jaborandi (iaborandy, yaborandi,
Jabyrandi) was proposed as early as 1918 by Sampaio. He explained that
ya-mbo-r-endi (for Pilocarpus microphyllus Stapf) translated as “what causes
slobbering”. He has been followed by others, especially by Pio Corréa in
his Dicionario das Plantas Uteis do Brasil, who identified ia-mbor-endi with
Jaborandi legitimo (Corréa, 1969). '

Since there have been attempts to explain joborandi as faguar-endy
(“slobber of the jaguar’), it is appropriate to devote a few words to this
suggestion. According to Afrinio do Amaral, former Director of the Institute
Butantén and a native of the Amazon who, for many years, was in contact
with Nheéngati-speaking Indians, the phytonym iaborandy should not be
confused with the zoonym fguarundy/jeguarundi*. The late Brazilian
linguist Antenor Nascentes has shown that Jaguarundi, for “wildcat” or
“woodcat”, comes from Tup{ ydwar(a) for “dog” and udi for ‘‘black-
powdered”. Cadogan (1955), for example, translates jaguarundi (a “piper-
aceous plant’) as “pequefio perro negro” (*‘small black dog”) or “monstruo”
(““‘monster”). do Amaral summarizes the problem in these words: ...the most
acceptable interpretation is the following: ja (ya or fa, as a pronominal
particle indicating the subject) - bu/bo (mbo, as a verbal prefix indicating
transitivity: “‘to make, to cause’) - r (plastic or euphonic letter) - andf (endy,
as meaning “saliva”); the word ja-bu-r-andr signifies ‘““what causes saliva(tion)
or produces saliva®, Consequently, in agreement with Stradelli in his Voca-

*A, do Amaral, Etymology of the word “jaborandi”, Manuscript with personal
communication, Sio Paulo, April 6, 1975,



buldrios da lingua geral portuguéz—nheéngaty (Stradelli, 1929), do Amaral
believes that “the name applied to the sialagogue plants is exclusively
jaborandi®,

As to the denominative Indian use of the same words for “jaguar” and
“dog’’, Nordenskiold (1930) explained it by the fact that the whites during
the conquest introduced ““European dogs, including bloodhounds, and in
wide areas the native dogs were before long completely exterminated by the
FEuropean dogs”, and that the comparison “must be connected with refer-
ences to dogs of European breed. The undersized and barkless American
native dog would have been accorded too much honour by any comparison
with the monarch of the primeval forest”. In his list of corresponding words
for “dogs” and “jaguars”, Nordenskitld misses the Tupi word, but he has
the Guarani word for “dog” (from Paraguay) as yagua. Métraux (1948)
wrote that “when the Tupinamba received their first dogs from the Portuguese,
they called them “‘jaguars’.

Bertoni employs the Guaran{ word ihvird-tdi for Pilocarpus Selloanus
Engl. (Bertoni, 1927). The meaning must be ‘‘shrub-acrid”. Thvird-tdi is used
for treating catarrh, asthma, uremia and malaria. According to Bertoni, it is
an drbol bravo (“wild tree”). Here wild means “dangerous”, since the
Indians took the drug with caution. Pardal likewise translates jaborandi as
drbol bravo, stating that the Guarani knew of the dangers attendant upon its
use (Pardal, 1937).

Do Amaral attributes ivird-t@i and another term, kaa-tdi (*herb acrid™),
to misleading Indian phytonyms. “Whilst in Brazil, throughout the Tu.pf
zone of prevalence,” he maintains, “there has been but one way o:f naming
the typical sialagogue plant, i.e. jaborandi (with jabyrandi as vamfmt); in
Paraguay, there are four names with that approximate meaping: (a} ,!aborandz ,
as used by scholars and the cultivated class; (b) kaatai, still prevalllpg among
Guaran{ Indians and meaning *“‘yerba picante”; (c) artante (or “p1m1epta
matico™), as employed technically (the Spanish equivalent of the Latin
generic name Artanthe); (d) jaguarundi, a texm with a popular use in two
fields: zoology — for the brown or moorish cat (Felis ya_guarundg_»); and
botany - - for the plant known as artante, one of the false 3aborar§dls. Asa
matter of fact, there seems to have been a phonetic convergence in Paraguay

between jaborendi and jaguarandy.”

First descriptions by Soares, Piso and Maxcgrave

jaborandi in the Brazilian literature
guese Soares de Souza (1587), and of

a Dutchman, and Marcgrave
and their

The three earliest references to
seem to have been those of the Portu
two other European authors: Piso (1648), a
(1648), a German. The following notes concerning these authors
works may, therefore, be of interest.

Gabriel Soares de Souza worked
Born in Portugal, he went to Bahia in 1570. He stay

during the last half of the 16th century.
ed in Brazil for 17 years,



6

according to F. A, de Varnhagen, as Senhor de engenho da Be « and colonist
at a locality between Jaguaripé and Jequiri¢cd. When he left the country to
return to Europe, he went to Madrid, There, on March 1, 1587, he signed a
letter to D. Christovam de Moura, one of the favourites of Philip II, in which
he offered manuscripts for publication, noting that, during his long residence
in Brazil, he had written many memorable observations,

It was not, however, until 1825 that the first complete edition was
published by the Royal Academy of Sciences in Lisbon. This edition was
followed in 1851 by the much improved one published by the Brazilian
Institute of History and Geography in Rio de Janeiro. The modern and
complete edition quoted here was published in 1974 as Vol. 7 of Brasiliensia
Documenta,

Soares’ work has been highly praised. In 1909, the Argentinian anthro-
pologist Samuel A. Lafone Quevado déscribed it as irreplaceable, and, with
regard to the Guarani, complete.

Willem Pies, Latinized as Gulielmus Piso or Pisonis (his first name
was written also as Guilielmi, Guilherme, etc.), was born in Leyden
in 1611, He died in Amsterdam in November 1678 at the age of 67, only
one year before the death of his royal master, Johann Moritz, Prince of
Nassau, whom he had been serving since his youth.

Having studied medicine in Leyden and Caen (Normandy), he gradu-
ated at the age of 22, after which he set himself up as a physician in
Amsterdam in 1633. During the Dutch occupation of parts of Brazil, the
Governor, Prince Moritz, supported the first European scientific expedition
to Brazil, instigated by the West Indian Company founded in 1621, The
royal governor landed in Recife in January 1637. His physician, Willem van
Milaenen, died soon after; whereupon, Piso was invited to go to Brazil.
Now only 26, he was appointed scientific chief of the expedition and resi-
dent medical attendant of the governor. Piso seems to have arrived in 1637.
He remained in the country about eight years. By March 1645 he was back
in Holland, where he continued his career.

In the 1948 Brazilian edition of Piso’s work De Medicina Brasiliensi
(Piso, 1948), Herminio Conde published an article entitled ‘‘Piso, Patriarca
da oftalmologia americana”. Piso contributed much to ophthalmology,
curing the poor who suffered from nyctalopia by prescribing that they
should eat fish liver. He had observed that they were eating miserably and
discovered that night blindness was due to what is now called avitaminosis.
Conde further enumerated no fewer than nine discoveries by Piso, either
alone or in collaboration with Georg Marcgrave, all in the fields of medicine
and natural history. The sialagogue and diaphoretic qualities of jaborandi are
listed as number one.

Georg(e) Marcgrave (Latinized as Georgi Marcgravi) was born in
Liebstadt, Saxony, on September 10, 1610. Regarding the numerous forms
of his name in the literature, Gudger stated, in 1912, that the naturalist
himself always signed his name as Marcgrave (Gudger, 1912). According to
Affonso de E. Taunay’s biographical sketch in the Brazilian edition of
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Marcgrave’s Natural History of Brazil, Marcgrave started his university
studies at the age of 17, He went to sundry places in Europe (Marcgrave,
1942). In September 1636, he enrolled as a student of medicine in Leyden,
where he studied for two years, until, together with another German,
Hendrich Gralitz, he was invited to join the Dutch scientific expedition in
Brazil. Marcgrave was 27 years of age when he arrived in the country early

in 1638, Gralitz had died during the passage. They have been described

as “Medicinae et Mathesos candidatos”, that is, qualified students of medicine
and astronomy (astrology).

Marcgrave appears to have been an all-round naturalist. During his
six years in Brazil, he studied especially the coastal region from Rio Grande
de Norte to Pernambuco. Leaving in 1644, he did not return to Europe but
went directly to West Africa to continue his research there. He died shortly
afterwards in Luanda in July or August 1644, not yet 34 years of age.
When his famous Historize Rerum Naturalium Brasiliose appeared in 1648,
he had been dead for four years (Marcgravi, 1648).

Marcgrave’s biographers, especially Taunay, have cited many of the
eulogies bestowed on this member of the expedition. Henry Lichtenstein,
who between 1814 and 1826 remarked on the original drawings of the
expedition (at that time at the Royal Academy of Sciences in Berlin},
considered Marcgrave one of the greatest heroes of science. In 1973, Olympio
da Fonseca Pilho stated that Marcgrave had noted the vernacular names,
nearly all of them in Tupf{, on the drawings of his plants and animals, re-
putedly kept in Berlin, and he evaluated Marcgrave’s work as fundamental
to our present understanding of the flora and fauna of Brazil (Fonseca
Filho, 1973).

The collection of contemporary drawings and paintings of the animals
and plants used for the woodcuts in the Historia Naturalis Brasiliae of Piso
and Marcgrave had to be evacuated from the Preussische Staatsbibliothek
of Berlin during World War II. According to the expert on the history of this
material. Dr. P. J. P. Whitehead of the Department of Zoology of the British
Museum,, the collection was lost, officially, “but recent investigati_ons suggest
that these precious pictures are now in Poland and that, with persistence, they
can once more be made available to scientists and scholars” (Whitehead, 1976).
If this happens, it is possible that the jaborandi specimens referred to by Piso
and Marcgrave may be more accurately identified. . ,

There are several kinds of jaborandi illustrated in Marcgrave’s work. On
page 36 of the 1942 Brazilian edition, Eii;aw;u}lg ( F-lfé i)o sefswhat seems to

i [locarpus is found, with the followl . .
e ig}zfggia(:tfd?l&hege are several kinds of this plant.) The first (we p-oubhsh
a drawing of it) is two feet tall. It has a woody stem, round, noded at inter-
vals, twisted and unequal, greyish. One, two, or three stems Whlf’b ]f’ra?(’h
arise from the root. The root is not stout but has many rootlets; it is clear
vellow externally, whitish within, with a strong odour and a taste as sharp

i d with three leaves in the form of

as pyrethrum. A peduncle an inch long and 0 th a brominent
a cross, resembling the leaf of Tilia, soft, slightly pilose, w p



Fig. 1. Jaborandi illustration on page 36 in Marcgrave's work (1942), This jaborandi ap-
pears to be a species of Pilocarpus.

midrib and oblique veins, one to five inches long, some longer: they do not
have a standard shape; they are pale green, somewhat whitish beneath. At
the extremity of the branches, there are numerous bractlets bunched to-
gether to form a little spear but forked in the shape of two horns: these
contain white florets made up of four sepals (?); then the seed comes,
covered by two small, brownish, cordiform paleas which seem to lack one
side and resembling those of the hemp plant. The root is used to counter-
act poisons which the Poio use when toxic mushrooms have been eaten.”

Immediately following this description, there is another one which
refers apparently to another kind of jaborendi.

“A plant resembling Verbena (the author gives no illustration). It has
a straight root, not stout, with many white, lateral rootlets; it is bitter and
arises from an angled and noded stem about a foot and a half in height.
Two opposite leaves are borne at each node; they are an inch and a half
long, serrated in the upper half. At each node also arise two opposite branch-
lets bearing leaves, also opposite, but not with only two but with three or
four small leaflets united. On these nodal branchlets there are many tiny
pedicels, at the most four at each node, each with a rounded capitulum each
one of which has a minute projection like the point of a needle: upon
opening, it produces a milky floret of four sepals (?) with many small erect
stamens in the middle, resembling a feather and giving the floret a plumose
appearance.”

Later in Marcgrave’s volume (page 69), there is mention of another
Jaborandi, with an illustration (Fig. 2) indicating that it is probably a specles



Fig. 2. Jaborandi illustration on page 69 in Marcgrave's work (1942). This jaborandi is a
species of Piper.

of Piper. It follows a discussion of manaca, one of the important native
Brazilian medicinal plants and a species of the solanaceous Brunfelsia.
“Jaborandi (native name). It is another kind of a stem the thickness of
a small finger or somewhat thinner, The internodes are long and the stem is
round and dark green; the branches that arise at the nodes are likewise noded
and green. The leaves arising from both may be either alternate or opposite,
measure six to ten inches long, are dark green, shiny and feel rather like
parchment, incurved near the apex, with one central nerve and oblique
lateral ones. The root is woody, brown, neither large nor fleshy but thin and
long, It has little odour or taste when bitten, but if it be chewed a little it
burns the tongue and is stronger than pellitory. It draws out quantities of
phlegm from the tongue, thus clearing the head of colds, and relieves tooth-

ache. Macerated, soaked in water, then boiled and drunk in the morning,

the root is a rapid cure for gonorrhea, It is good against poison, faulty

urination and for stones.” ,
A jaborandi illustration (Fig. 3) is also found on page 108 of Piso’s

work in the Brazilian edition of 1948 (Piso, 1948).

Indian medicinal use of jaborandi

In comparison with other medicinal elements of the flora of South
America, jaborandi figures insignificantly in ethnobotanical 'documents.
The extensive literature offers only a few first-hand observations on the
use for actual healing of any plant called jle?orandi. Piso, Who' mentioned
its medicinal applications, described speCI.flcal.ly how an Indian was CI..lred
of poisoning through sweating and urination induced by drinking “wine”
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Fig. 3. Jaborandi illustration on page 108 of Piso's work {1948). The plant pictured on
the left appears to represent a species of Pilocerpus, the one on the right, a species of
Piper.

with fresh, crushed iaborandi roots. This cure took place in the presence of
the Count of Nassau, A translation of Piso’s “Of Jaborandi, its properties
and use” (Piso, 1648) follows (botanical names in Latin have been inserted).

“This plant is still called Iaborandi by the old inhabitants and by us.
There are two kinds, and both are famous and medicinal. The first grows
to the height of a shrub and only in firm and fertile soils; the leaves and
flowers resemble those of the bay [Laurus nobilis L.]. Its main stem is as
thick as one’s small finger and is knotty with long internodes; it is round and
dark green, giving off similarly knotty branches at the nodes. These branches
bear at the nodes opposite or alternate leaves that are six to ten inches long,
dark green, glossy and mucronate. The seed is borne within buds and are
very hot and caustic. The root is fine and mucilaginous, a condition to which
is due the value of this plant. It is hot in the third degree and dry, and its
underground parts are caustic, for which reason it can be used as a substitute
for “piretro” [Anacyclus Pytherum (L.) Link].

“The second has the same name, because it possesses the same proper-
ties, although they are not so strong. It is bushy, not much unlike mangeri-
cao [Cacalia sp.]; it prefers dry and arid soils, and, as in the first plant, its
virtues reside in the roots.

“The Indians praise the properties of both plants, as they revealed
both to the Portuguese and to me, and they are accepted today as panaceas.
They do have good medicinal applications, oftentimes serving as an antidote.
A handful at least of the root, ground up and added to a generous serving
of wine, counteracts the effects of poison through sweating and urination.
;saw an Indian prove this, in the presence of His Excellency, the Count of

assau.

“Finally, their sharp acidity produces beneficial effects as a sternu-
tatory. Furthermore, this special attractive property enables them to be
used as a substitute for a strong masticatory to remove phlegm from the

head by way of the mouth, thus relieving the eyes from the effects of
chronic colds.”



11

Piso repeatedly mentioned jaborandi as a treatment for a form of
ophthalmitis, for curing spasms, certain catarrhal diseases, dropsy and
poisoning. His scientific companion, Marcgrave, spoke in more general
terms of jaborandi roots soaked in water as a cure for gonorrhea, poisons,
deficiency of urine and (urinary) calculus. The drug was said to be used
also to relieve toothache. In no cases, however, did it appear that he was
referring to his own observations.

Taunay has supposed that jaborandi was used mainly “‘como grande
eliminador”, that is, as an agent ‘‘to purge away, drive out’’ (Taunay, 1948).

One of the few observations of anthropologists or scientific travellers
is that of Ehrenreich who mentioned jeborandi as a diaphoretic among
the Botocudo (Ehrenreich, 1887). This late 19th century information is
interesting, since we have so many other statements of authors concerning
the sudorific effects of plants called jaborandi.

Coutinho reported that he had found the sudorific agent par excellence;
he evidently had had opportunities to see the plant in use in his native
Pernambuco (Coutinho, 1874).

Maia informed Edwall that the natives considered species of Piper to
be cures for wounds and scurvy (Edwall, 1901). In Paris, Gubler, whose
source of information apparently was Coutinho, wrote that Piper nodosum
Mart. was employed for the cure of infected wounds and serious ulcers
(Gubler, 1874). This use of Piper is common in the ethnopharmacology of
Indians of tropical America (Schultes, personal communication).

Levi-Strauss mentioned pounded and parched leaves of Piper Jaborandi
and Pilocarpus pennatifolius Lem. for healing wounds, and he rgferred tq
uribarataya or ibirarta-iba (Pilocarpus pennatifolius) as a sedative usec! in
Brazil (Levi-Strauss, 1960). There is no indication that these observations
are based on identified botanical voucher specimens. o

A specific use of roots of javyrandi (called “Piper ordium”)* has been
reported by Cadogan from the Mbya-Guaran{ (Cadogan, 1955). These
Indians are said to use the drug in treating cases of intestinal worms in cattle.

Von Martius, who had long and detailed contact with several Indian
tribes during his scientific explorations in Brazil in !:he early 19th century,
reported, in 1844, that a medicine man, when sucking vyounds caused by
poisonous animals or weapons, could protect himself w113h tobacco (petiim)
or sialagogic roots of a species of Piper (jaborandi) kept in the mouth (von
Martius, 1844). o

Langgaard detailed a specific effect from c.hewmg jabo.ran.dy roots
(Langgaard, 1948). The drug induces the sensation of a rapid tremor of
the tongue, and, when air is drawn in, the lips feel cold, whereas they feel
warm when air is expelled. At the same time, excessive salivation is induced.
Hoehne has reported numbness of the tongue (Eoehne, 1939). This effeC‘f
is not uncommon with piperaceous plants and, in fgct, Schultes and .Garc1a-
Barriga have recently described a new species — Piper erythroxyloides

*A binomial which apparently has not been validly published.
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R. E. Schult. et Garcfa-Barriga — the leaves of which are chewed, much
like those of the coca plant (Erythroxylon Coca Lam), for this effect by the
Motilones of northeastern Colombia (Schultes, 1975),

Soares de Souza, whose “Tratado’ of 1587 is basic to our understanding
of the Guarani, seems to be the first to have mentioned jaborandi in the
colonial literature of Brazil (Soares de Souza, 1851), He reported that it
was valuable for curing ulcers of the mouth. He mentioned jaborandiba,
apparently a kind of Piper, as a remedy against toothache. His observation
that “water boiled with jeborandi and laurel leaves is good for washing the
face after a shave” seems to be based on personal experience.

Writing about the medicine of the Tupinamba, Métraux (1948) made an
observation of great importance when he remarked that “a great many
medicinal herbs are enumerated in early descriptions of the Brazilian coast,
but it is stated only rarely whether the plants actually were used by the
Indians for medicinal purposes or whether they had been adopted by early
European colonists, who were extremely eager to discover miraculous
virtues in the Brazilian flora”’,

According to many reports, profuse sweating and salivation seem to
have been the most commonly observed effects from taking jaborandi drugs.
One may, therefore, ask: Did the Guarani take the drug to perspire? If
50, it was most probably for therapeutic purposes, since many Indians
employed sweating to cure certain diseases, In this connection, it is interest-
ing that von Martius agreed with modern explorers in stating that an Indian
does not sweat profusely: “He is subject to a uniform, insensible transpi-
ration, but he perspires much less than the negro or the white man”. Not
even during dances does the Brazilian Indian seem “to produce the immense
guantity of perspiration, which, in hot countries, runs from the forehead
of other races of men” (von Martius, 1845).

Lowie, writing on disease and shamanism in eastern Brazil, stated that
“eastern Brazilians have a number of profane therapeutic devices, such as
scarification, to prevent fatigue (Tapuya); massaging, flogging, and sweating
the patient with the aid of hot rocks (Botocudo); and bleeding with a
blocked arrow shot at the forehead (Cayapo, Botocudo)” (Lowie, 1946).
According to Métraux (1946a), ““the Purf exposed sick people to a steam
bath — the patient erouched on all fours over a large glowing hot stone,
which women sprinkled with water from their mouths*’,

Therapeutic sweating for sick people has certainly been much more

treating fevers and “the patient is wrapped in as much cloth as possible to
produce sweating” (Stone, 1948). From the Sumo and Mosquito {Caribbean
lowland tribes), Kirchhoff reported that “Infections, snake bites and diseases
such as malaria are cured by both shamans and laymen, the latter using
infusions of herbs and a large number of native medicines. Steam baths
followed by a cold plunge are also employed. Baths in hot springs and

partial burial in hot sand are common practices, especially amon Sumo”
(Kirchhoff, 1948). p ¢ ’
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To return to South America, we find that Crevaux published a drawing
of a Roucoyenne woman who, after parturition, rests in her hammock,
seemingly enjoying a steam bath which her husband prepared by pouring
water over a hot stone under the hammock (Crevaux, 1883). The Tupi-
Guarani do not seem to have used steam baths. Would it not be plausible
to assume that perhaps they had found adequate sweating agents in such
plants as jaborandi?

Introduction of jaborandi to western medicine

The introduction of jaborandi leaves to western medicine goes back a
century to Symphronio Olympio Cezar Coutinho (1832 - 1887) (Fig. 4).
Information about his life is scant (Caminhoa, 1887; Almeida Costa, 1948,
1968; do Valle, 1966, 1974). We know that he was born in the state of
Pernambuco and that his parents came from distinguished families of north-
eastern Brazil. He entered the Faculty of Medicine of Bahia at 16 and
graduated in 18563.

Fig. 4. Symphronio Olympio Cezar Coutinho (1832 - 1887).

According to Almeida Costa, Coutinho travelled in the interior of
Pernambuco and learned about the jeborandi plant to which many pro-
perties, including high toxicity, were attributed. _

Caminho4 states that Coutinho went to Europe about 18'?3, taking
samples of jaborandi leaves, which he routinely employed in his practice
as an active diaphoretic and sialagogue. We do not know how long Coutinho
remained in Europe, but we do know that he received his doctoral degree
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from the Faculty of Medicine of Paris. His thesis was titled: “De ’évacuation
des fragments calculeux aprés la lithotricie” (Coutinho, 1880). After his
return to Brazil, he practiced urology in Rio de Janeiro, where he died in
1887.

Coutinho’s findings were demonstrated in the presence of Professor
Adolph Gubler (1930). Gubler had a multifaceted career, one part of which
was the study of drugs such as aconitine, potassium bromide, the Calabar
bean, chloral, curare, and quinine. Gubler was struck by the action of the
leaves brought back from South America by Coutinho, particularly since
he had an interest in the excretion of drugs. The copious perspiration and
salivation — sometimes liters — induced by jaborandi leaves especially
attracted his attention.

Soon jaborandi leaves and pharmaceutical preparations thereof were
being employed in the treatment of many diseases (Nicolini, 1876). At a
time when few active drugs existed, one does not wonder that advantage was
taken of the striking action of Jaborandi infusions, They were used in fever,
stomatitis, enterocolitis, laryngitis and bronchitis, bronchiectasis, influenza,
pneumonia, hydropericarditis, hydropsy, psoriasis, intoxications, neurosis,
and renal disease — to mention only a few of the conditions for which they
were valued, :

Jaborandi may have done some good in laryngitis, and its use is under-
standable in dehydration in hydropsy, an application already mentioned by
Piso. The plant, which in fact had already been taken to BEurope in 1847,
was soon being cultivated in England, Belgium and Germany,

Identification of jaborandi and official folia jaborandi

While the medically important jaborandis are species of Pilocarpus,
it is true that the vernacular name is commonly applied to other rutaceous
and the numerous piperaceous plants, Ethnobotanically, the term is much
broader than it is in the pPharmacological sciences, but even in the latter
field there is still confusion. It is clear that the term refers primarily and
officially to Pilocarpus pinnatifolius, P. Jaborandi and P. microphyllus —
the present sources of commercial pilocarpine, but a survey of the botanica}
and pharmacological literature will serve to point out the confusion that
surrounds the application of this vernacular designation.

In his Flora do Brasil, Corréa (1909) indicated that jaborandi was
Pilocarpus pinnatifolius., In his Dicionario Brasileira de Plantas Medicinais,
Penna (1946) enumerated eleven presumed current vernacular names refer-
1.*ib1e to jeborandi, giving botanical identifications for each one. Jaborandi



16

Artanthe mollicoma (Kunth) Miq. (= Piper mollicomum Kunth). Jeborandi
capoty he refers to Artenthe cernua (Vell.) Presl. (= Piper cernuum Vell.).
Jaborandi da mata virgen again is Ottonia Anisum in his list. He designates
jaborandi de fruto grande as Pilocarpus macrocarpus Engl. and jaborandi
de tres folhas as the rutaceous Monnieria trifolia Loefl. Jaborandi do Rio
he identifies as Artanthe geniculata (Sw.) Mig. (= Piper geniculatum Sw.),
while he calls Piper aduncum L. and Piper reticulatum L. both jeborandis
falsos. One cannot help wondering how many of these presumed vernacular
names are actually current among the people, or ever have been: especially
such names as jaborandi do Dr. Coutinho!

In an extensive summary of the history and anatomical studies of
jaborandi, Imbesi (1944) identified the source plant as Pilocarpus pinnati-
folius. Hoehne (1939) figured Pilocarpus pinnatifolius as the “frue jabor-
andi”, although he pointed out that, according to Kunkel, pilocarpine occuxs
also in the leaves of Piper reticulatum and that sertanejos (*‘country folk’’)
utilize both Pilocarpus and several species of Piper as jaborandis for their
properties as sialagogues and against toothache and stomach cramps.

A recent botanical summary of the Brazilian jaborandis has been
published by Corréa in his Dicionario das Plantas Uteis do Brasil (Corréa,
1969), who states that the name is applied to ““numerous plants, all medi-
cinal, of the Rutaceae and Piperaceae”. As a general epithet, jaborandi
refers to the following: Pilocarpus giganteus Engl. (Rio de Janeiro), Pilo-
carpus Jaborandi Holmes (also known as arruda do mato) which is official
in the Farmacopeia Brasileira, Pilocarpus paucifiorus St. Hil. (Santa Catarina,
Rio de Janeiro), Pilocarpus Selloanus Engl. (southern Brazil), Pilocarpus
spicatus St. Hil. (Guanabara, Rio de Janeiro, Sdo Paulo), Pilocarpus sub-
coriaceus Engl. (Rio de Janeiro), and Zanthoxylum elegans Engl. of the
Rutaceae; and Piper Gardneri DC., Piper laeturmn DC., Piper maculatum DC.
and Piper sebasteanopolitense DC. He identifies jaborendi da mata virgen or
jaborandi do mato as Otteria Jaborandi (Vell.) Kunth (= Piper Jaborandi
Vell.) and Piper leptostachya Hook. et Arn., the latter an introduced Aus-
tralian species. As jeborandi do norte, Corréa cites Pilocarpus pinnatifolius
(from Pernambuco to Santa Catarina and the Matto Grosso). Jaborandi
falso he states is the name for Piper caenothifolium HBK., Piper reticulatum
L. and Piper tuberculatum Jacq. Under Jaborandi manso, he lists Piper col-
ubring Link, Piper corcovadense DC., Piper Hookeri Miq., Piper mollicomum
Kunth and Piper ungniculatum R. et P. And finally, Corréa indicates that
jaborandi legitimo is referrible to Pilocarpus microphyllus.

A review of a few randomly selected pharmacologically oriented
sources provides convincing evidence that official jaborandi or folia jaborandi
unquestionably represent a species of Pilocarpus, but it likewise supplies
ample evidence that there is still uncertainty concerning several of the
species.

Jaborandi was listed as Pilocarpus in the United States Pharmacopoeia
(USP) from 1882 to 1936; in the National Formulary from 1936 to 1950;
and again in the USP from 1950 to the present. Several major American
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textbooks and manuals have enumerated one or more of the following
species: Pilocarpus Jaborandi (Pernambuco jaborandi), Pilocarpus micro-
phyllus (Maranham jaborandi, an erroneous rendering of Maranhdo jaborandi)
and Pilocarpus pinnatifolius (Paraguay jaborandi) (Carr et al., 1929; Claus,
1961, Drill, 1958; Goodman and Gilman, 1970; Goth, 1964; Henry, 1949;
Morton, 1977, Tschirch, 1923; Wood et al., 1940; Youngken, 1943).

The Dispensatory of the United States clearly points out that the
term jaborandi or jamguarandi, while commercially and officially applied
to leaves of several species of Pilocarpus, designates in South America
“various pungent, sudorific plants, some of which have no botanical rela-
tion at all with Pilocarpus™.

In addition to these three major species of Pilocarpus, other species
have in the past entered commerce as jaborandis (Wood et al., 1940): P.
spicatus St. Hil. appeared in England in 1895 as Arcati jaborandi (Carr
et al., 1929); P. racemnosus Vahl was introduced in 1908 as a new kind of
jaborandi from the West Indies, under the name Guadaloupe jaborandi
(Rocher, 1898; Sprague, 1909; Holmes, 19083, 1904), Other species, though
never official, have entered commerce: for example, the Brazilian Pilocarpus
trachylophus Holmes (Wood et al., 1940) and P. paucifiorus St. Hil, (Tschirch,
1923). In 1923, a chemical analysis of a Venezuelan jaborandi — Pilocarpus
heterophylla A. Gray, locally called borrachera (“intoxicant”) with ref-
erence to the poisoning of cattle eating the leaves — showed that this species
did not compare favourably with the official species (Black et al., 1923).

At an early date, the botanical confusion as to the species of Pilocarpus
involved in supplying jaborandi led several specialists (Rusby, 1903; Lloyd
et al., 1904) to suggest dropping the use of the vernacular term jaborandi
altogether. It was Rusby, for example, who pointed out that at least one of
the jaborandis listed in the United States Pharmacopoeia -~ Pilocarpus Sello-
anus — was ‘‘nearly worthless’ (Rusby, 1903).

In the Amazon regions of Brazil, jaborandi refers to the rutaceous
Monnieria trifolia Loefl. and has the vernacular names of jaborandi do Pard,
Jaborandi de tres folhas, alfavaca de cobra (Le Cointe, 1934), pimenta de
lagarta and aifavaca brava (Albuquerque, 1976). This species is reputedly
bitter, tonic, sudorific and diuretic (Le Cointe, 1934) — undoubtedly the
reason for its being called jeborandi. '

Even more confusion has been introduced into the picture of jaborandi
by the statement that occasionally in Brazil the following rutaceous species
are so called: Esenbeckia febrifuga A. Juss., Zanthoxylum elegans Engl.,
Z. Naranjillo Griseb, and Z. Peckholtianum Engl.; as well as the scrophula-
riaceous Herpestes chamaedryoides HBK., H. gratioloides Benth. and H.
Monnieria HBK. (Duval, 1903). It has even been reported that in India,
Ceylon and Java the rutaceous Toddalia aculeata Pers, and 7. inermis Pers.
are known by the same vernacular name (Duval, 1908).

The Brazilian State of Maranh3o leads in the production of jeborandi,
although other states in northeastern Brazil are likewise producers. Pilo-
carpine is no longer prepared in Brazil, but there is still a demand for the
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leaves for export (Mors and Rizzini, 1966). In the vicinity of Rio de Janeiro,
the term jeborandi, according to these authors, is still locally applied to
several species of Piper (P. corcovadense and P. Jaborandi), the leaves and
twigs of which have a numbing action on the mucous membrane of the
mouth and are, consequently, employed to deaden toothache. They consider
the species of Piper as ‘“false jeborandis”.

Pharmacology of pilocarpine

In 1875, Hardy and Gerrard independently discovered an alkaloid
which was called pilocarpine (Hardy, 1875; Gerrard, 1875). The chemical
structure of pilocarpine was described by Jowett a quarter of a century later
(Jowett, 1900a, b, 1901a, b) and by Pinner and co-workers (Pinner and
Kohlhammer, 1900a, b, 1901; Pinner and Schwarz, 1902a, b), The complete
synthesis was achieved by Preobrashenskij and co-workers thirty years later
(Precbrashenskij ef al., 1938, 1935a, b).

In 1876, Langley investigated the action of pilocarpine upon the
secretion of saliva (Langley, 1876). He discovered that it was due not to
stimulation of the ganglia but to action on end organs, since it could be
counteracted by atropine but not by nicotine. Before the discovery of
acetylcholine, pilocarpine was a readily available compound to mimic
stimulation of the parasympathetic (Holmstedt, 1975). The pharmacology
of the drug was studied in detail by Harnack (1886) and Marshall (1904).
The effects in man, both child and adult, were elucidated in uninhibited
experiments carried out not only by Gubler (1885) but also by Ringer and
Gould (1875). The latter discovered the antagonistic effect that belladonna
has on the symptoms provoked by jaborandi.

All these therapeutic applications of pilocarpine fell into disuse and
were discontinued. What remained was its use in ophthalmology, where it
‘had been introduced as a miotic by Weber (1876). Its action in lowering the
intraocular pressure was observed later. Schlegel pointed out this ophthalmic
effect of pilocarpine. He also thought that pilocarpine, like physostigmine,
had an initial increasing effect on intraocular pressure (Schlegel, 1885). He
did not recommend pilocarpine alone, because, according to his results, its
action was weaker than that of physostigmine. However, the mixture of the
two remains to this day one of the mainstays in ophthalmology. In addition,
pilocarpine remains an important tool in experimental pharmacology and
physiology (Lamble and Lamble, 1975).
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