I* National Library
of Canada

Acquisitions and

Bibliothéque nationale
du Canada

Direction des acquisitions e!

Bibliographic Services Branch - des services bibliographiques

395 Wellinglon Street
Ottawa, Ontario
K1A ON4 K1AON4

NOTICE

The quality of this microform is
heavily dependent upon the
quality of the original thesis
submitted for  microfilming.
Every effort has been made to
ensure the highest quality of
reproduction pcssible.

If pages are missing, contact the
university which granted the
degree.

Some pages may have indistinct
print especially if the original
pages were typed with a poor
typewriter ribbon or if the
university sent us an inferior
photocopy.

Reproduction in full or in part of
this microform is governed by
the Canadian Copyright Act,
R.S.C. 1970, c¢. C-30, and
subsequent amendments.

Canada

395, rve Wellington
Ottawa (Ontang)

Your i VOIte rédtrence

Ouw g Notre rétdronce

AVIS

La qualité de cette microforme

: dépend grandement dela qualité

de Ila thése soumise au
microfilmage. Nous avons tout:
fait pour assurer une qualité
supérieure de reproduction.

$’il manque des pages, veuillez
communiquer avec l'université
qui a conféré le grade.

La qualité d'impression de
certaines pages peut laisser a -
désirer, surtout si les pages
originales ont été
dactylographiées a Paide d’un
ruban usé ou si l'université nous
a fait parvenir une photocopie de
qualité inférieure.

La reproduction, méme partielle,
de cette microforme est soumise
a la Loi canadienne sur le droit
d’auteur, SRC 1970, c. C-30, et
ses amendements subséquents.



W

(8]

BIOLOGYTCAL ACTIVITIES AND MODE

OF ACTION OF LIGNANS FROM THE

PIPERACEAFR

fe

CLAUDE BOURRET-BERNARD

[
it

5y

Thesis submitted to the
School of Graduate Studiez and Research
University of Ottawa i
in partlal fulfilment of the requirements for the Degree of

Doctor in Philosophy -

Ottawa-Carleton Institute of Biology
* Claude Bourret-Bernard, Ottawa, Canada, 1993.



National Library Biblicthéque nationale
l* . of Canada du Cana

Direction des acquisitions et

Acquisitions and

Bibliographic Services Branch des services bibliographiques
395 Wellington Street 385, rue Wellington

o-zawfh"g Oltawn;e(omario)

K1A o4 : K1A ONg

THE AUTHOR HAS GRANTED AN
IRREVOCABLE NON-EXCLUSIVE
LICENCE ALLOWING THE NATIONAL
LIBRARY OF CANADA TO e
REPRODUCE, LOAN, DISTRIBUTE OR ‘
SELL COPIES OF HIS/HER THESIS BY
ANY MEANS AND IN ANY FORM OR
FORMAT, MAKING THIS THESIS
AVAILABLE TO INTERESTED
PERSONS.

THE AUTHOR RETAINS OQOWNERSHIP
OF THE COPYRIGHT IN HIS/HER
THESIS. NEITHER THE THESIS NOR
SUBSTANTIAL EXTRACTS FROM IT
MAY BE PRINTED OR OTHERWISE
REPRODUCED WITHOUT HIS/HER
PERMISSION.

ISBN 0-612-04937-X

)

Canad"'

&)

Your Mg Voire réieence

Gur hig  Noire reidrence

L'AUTEUR A ACCORDE UNE LICENCE
IRREVOCABLE ET NON EXCLUSIVE
PERMETTANT A LA BIBLIOTHEQUE
NATIONALE DU CANADA DE
REPRODUIRE, PRETER, DISTRIBUER
OU VENDRE DES COPIES DE SA
THESE DE QUELQUE MANIERE ET
SOUS QUELQUE FORME QUE CE SOIT
POUR METTRE DES EXEMPLAIRES DE
CETTE THESE A LA DISPOSITION DES
PERSONNE INTERESSEES.

L'AUTEUR CONSERVE LA PROPRIETE
DU DROIT D'AUTEUR QUI PROTEGE
SA THESE. NI LA THESE NI DES
EXTRAITS SUBSTANTIELS DE CELLE-
CINE DOIVENT ETRE IMPRIMES OU
AUTREMENT REPRODUITS SANS SON
AUTQRISATION.

€7



Narme

Dissertation Absirocts infernaticeal is crranged by broad, general subject cotegories. Please select the one subject which most

nearly describes the content of your dissertation. Enfer the corresponding four-digit code in the spoces provided.

SUBJECT TERM

Sublect Cateqor
THRE HUMANITIES AND SOCIAL SCIENCES

ATTIIICR ... s rsrrrserierreee e RT 2P wng ..0535
ligioue ..

LANGUAGE, LITERATURE AND
LINGUISTICS '

AN .cirreieisnens
Conodion (English) .
Conadion (French] .
English ..evureereren
Germo .
Lotin American
Middle Eostern

Romance .......
Slavic and East

THE SCIENCES AND ENGINEERING
BIOLOGICAL SCIENCES

m”ysicc[ Oxceanography .
HEALTH AND ENVIRONMENTAL
SCIENCES
Environmental Sciences ............. 0768
Health Sciences
Generol .......cccvene. ..0586
Audiology ...... .. 0300
Chemal .- 0992
Dentishy ........ ..0567
Educa'g?nmu ............ - g;gg
HQSPI "@B‘“ﬂ" . .
Human t.. ..0758
IKCine O -
Menicl Health 0347
Nursing . 0569
Nutrition .
Obstetrics
Qccupationol
. Toology Ophihaimdl oGy
Biophysics Pathology cuversn
DY DN Phormoey Y
Physical
PUbtic Health
Rodi
Recreat

SURJIECT CODE

PHILOSOPHY, RELIGION AND AMT}"'"' ;
Vol ..

mHEaL0GY b

Religion

Accoynting ...
Sanking ...
Ma

rim ol s
Demo'é% .......... e 0938
Ethnic ond Rociol Shudies ..... 04631
Individual and Family

Studies
Industricl ond Labor

Relations
Public and

Women's Studies ..........ccrvvrvnne. 0453

raulic.,
mﬂrial "
Marine ...,
Materials Science |
Mechanical ..........
Metallurgy ...
Mining .....
Nuclecr ....

Sanitary and Munigipal .......

System SCence ........vrerrinane 0790
Geatechnol
Opemtionsﬂeurch
Plastics Technology
Teuxtile Technology ..

<]
Elementary Particles
High Energy .....




53

UNIVERSITE D’OTTAWA
UNIVERSITY OF OTTAWA



7

p

42

a Phiiippe

oY

[N

£y

(3]



i

L]

v

3%

S

ABSTRACT

LAl

Tropical American Piper:spp. have insecticidal activities
comparable to those of previously studied African and Asian
species. Effeéts of dietary administration-of the crude
ethanolic extracts of Piper spp. to the European corn borer,
Ostrinia nubilalis Hibner, include a reduction of larval
growth a high death rate of ldrvae, pupae and adults, and a
11m1ted effect an the consumntlon and digestion of food.

:::::§¢7
Among 16 Piper extracts the most active American species were,

in decreasing order of growth reducing activity: P.

tuberculatum, P. aduncum, P. pseudo-lindenii, P.

lanceiaifolium, P. guanacastensis, P. decurrens, P.
carilloanum, and P. auritum. Bioassay-guided isolation, usingr
mosquito larvae, led to the isolation of a monolignan,
dillapiol, as an‘active principle of P. aduncum, two

neolignans as active principles of P. decurrens, and an amide,

piperlonguminine as an active principle of P. tuberculatum.

¢
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The new isolation of the neolignans and the amide gives
further evidence of the biological significance of these two
classes of compounds as chemical defenses of the Piperaceae.

The activities of a series of 15 pure monolignans,
lignans, and neolignans were investigated with the polyphagous
lepidopteran -herbivore, the European corn borer, which has a
high adaptive capacity to tolerate plant allelochemicals.- The
lignans (at a dose of 100 pg/g in the diet) were generally not
highly toxic to the larvae, except for the monolignan
dillapiol. However, delayed toxicity was revealed as
mortality increased later in the life cycle, reaching at the
adult stage a cumulative mortality of 25%, 68%, 60%, 42% and
40% with dillapicl, epiashantin, podophyllotoxin, epiyangambin
and cubebin, respectively. The growth profile of larvae
further showed fkat lignans ‘are slow acting toxins, except for
dillapiol and cyclolignans of the podophyllotoxin series.
Antifeedant activity of the lignans was generally poor.
Cubebin was the most active antifeedant with respect to the
ECB with a protective concentration, PC,,, of 74 ug/g. There
was a trend of increasing toxicity of lignans which generally
parallelled the evolutionary advancement in biosynthesis.

Because of tﬁéir role in reversing insecticide
resistance, liénans were tested for their activity on
multidrug resistant (MDR) cells with overexpression of the
membrane P-glycoprotein. MDR cells responded to the group of

cyclolignans in a way similar to the response of dfher drugs
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which belong fo the multiresistant group, while they showed
important collateral sensitivity to the furans and even more
to the monolignan dillapiocl. An increased uptake of the
anticancer drug vinblastine was observed upon co-
adpministration of dillapiol. This activity constitutes a
novel mode of action of this lignan, and possibly other .
insecticide synergists such as piperonyl butoxide, with

regards to resistance to drugs and insecticides.
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RESUME

Les espéces:tropicales:américaines de Piper ont une
activsié insecticide comparable a celle des espéces africaines
et asiatiques déja étudiées. ILes activités des extraité
éthanoliqueslde Piper sur la pyrale du mais, Ostrinia
nubilalié Hibner, comprennent une iéduction della croissance
larvaire, une grande incidence de mortalité chez les larves,
les chrysalides et les adultes, et un effet restreint sur la
consommation de nourriture et la digestion. Parmi les 16
extréits de Piper, les espéces américaines les plus actives
sont, en:ordre décCroissant: P. tuberculétum, 5; aduncum, P.
pseudo-lindenii, P. lanceiaifolium, P. guan;castensis, P.
decurrens, P. carillcanum and P. auritum. L‘’isolation de
composés actifs guidée par les tests biologiques a montré
l/importance, dans l’activité de la plante, du dillapiol chez
P. aduncum, de deux néolignans chez P. decurrens, et de la
pipérlonguminine chez P. tuberculatum. La présence de deux

néolignans décrits pour la premidre fois chez les Piperaceae,

et d’une amide décrite pour la premiére fois chez P.



tuberculatum, souligne 1l’importance biologique de ces deux
classes de composés dans la défense chimique des Piperaceae.

Nous avons étudié les activités d’une série de .15
lignans, néolignans et monolignans purs sur la pyrale du mais,t
un Lépidoptére polyphage qui présente de hautes capacités
d’adaptation aux composés allélochimiques des plantes. Les
lignans, & la dose de 100 ug/ml dans la nourriture, a part le
monolignan dillapiol, ne sont généralement pas hautement
toxiques. Cependant, avec le dillapiol, l’épiashantine, la
podophyllotoxine, l’épiyangambine et la cubébine, on observe
une toxicité reportée sur les stades ﬁltérieurs, comme le
montre la mortalité apparaissant chez les chrysalides et
culminant chez les adultes respectivement . Le profil de
croissance des lérves a mentré en outre que les lignans sont
des toxines & action lente, sauf pour les cyclolignans et le
dillapiol. L‘activité antiappétante des lignans est
géneéralement faible. La cubébine est le meilleur antiappétant
avec un PC,, (concentration qui protége a 50%) de 74 pg/g. Le
degré de toxicité d’un lignan correspond de maniére générale a
sa position dans la séquence de sa biosynthése au cour;:de
1révolution.

En ce éﬁi concerne l’activité des lignans sur les
cellules multirésistantes aux médicamenté avec hyper-
expression de la P-glycoprotéine membranaire, on peut
distinguer deux groupes. Face au groupe des cﬁclolignans, la

réponse des cellules multirésistantes est semblable a celle

1%



iy

vi
des autres anticancéreux qui font partie du groupe des drogues
multirésistantes. Face au groupe des furolignans, et plus
encore face au monolignan dillapiol, les cellules
multirésistantes révélent une toxicité collatérale, c’est a
dire s’avérent plus sensibles que leurs cellules parentales.
Lf’accumulation par la cellule multirésistante du composé
anticancéreux, la vinblastine, est augmentée en présence de
dillapiol. Ceci représente un mode d’action nouveau de ce
monolignan, et peut étre d’autres synergistes d’insecticides
conme le pipéronyl butoxide, pour lutter contre la résistance

aux drogues et aux insecticides.

v/
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CHAPTER 1

~

-0 INTRODUCTION

The biological role of secondary compounds in plants has
long remained obscure. It was only with Fraenkel’s contribution
(1959) on the feeding behaviour of insect herbivores, later
followed by Ehrlich and Raven's. propesal (1965) on the
importance of plant chemistry in the plant-animal coevolution
processes, that ﬁheir defensive role was realized. Alkaloids,
amides, non-protein amino acids, flavonoids and terpenoids have
attracted most of the attention with regard to insects, because
they are either potent deterrents and insecticides, or play an
important role as attractants (Harborne, 1989). This has often
allowed integration of these compounds in the management of
insect pests. Phenolics, found in all plants, are also known to
play a role in plant-insect interactions.

Lignans, are a less investigated family of phenolic plant
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metabolites. They are formed by 2 phenylpropane units joined by

the central carbon of the propane chain and are often present in
large quantities in plant tissues {Pelter, 1986). Lignans have
long been used as folk remedies (Kelly and Harwell, 1954), and
some of their derivatives are used in current cancer therapy
(MacRae ef'al., 1989). A review of the biological activities of
lignans can be found in MacRae and Towers (1984) and Ayres and
Loike (1990). However, little is known of their role in plants
in relation to herbivores, except that sesamin-type lignans can
synergize the natural insecticide pyrethrin (Tomar et al.,
1987), myristicin synergizes the activity of coumarins
(Berenbaum and Neal, 1985) with which it may co-occur.

Large numbers of lignan structures are present in the
pepper family, Piperaceae (Jensen et al., 1993), a family of
vines and shrubs growing mainly in the tropics. This family of
2000 species has a long history of medicinal and pesticidal use
in Asia (Atal et al., 1975) and Africa (Gbewonyo et al., 1993).
However, species from the neotropics have attracted 1little
scientific attention in spite of an equally long utilization in
local pharmacopoeia (Schultes and Raffauf, 1990). In
particular, the role of 1lignans in the defense arsenal of
American pepper species against insect herbivores is almost
unknown.

The capacity of several ligﬁans to inhibit the
detoxification enzymes in insects has been related to their

synergism with insecticides (Ahmad et al., 1986). Other modes
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of action of lignéin"s towards mammals are known (Ayres and Loike,
1990), which may suggest new avenues for evaluating the effects
of these compounds on insects. This is relevant because
selected physiological systems in insects and higher organisms,
such as mammals, present similarities. For instance, to
detoxify xenobiotics encountered in their plant food, herbivores
utilize a pool of enzymes among which the polysubstrate
monooxygenases (PSMOs) and glutathione transferase (GSH) appear
to perform comparable chemical reactions in insects and mammals
(Wilkinson et al., 1984; Hodgson, 1985). Moreover, resistance
to insecticides or to xenobiotics is observed in insect
populations under insecticide or xencobiotic pressure, as
resistance to drugs occurs in tumour cells subjected to repeated
chemotherapy. Lignans are useful modifiers of insect
resistance. Podophyllotoxin is a potent anti-tumour agent and
one of its derivatives, etoposide, is often included in the
therapy of recurrent ovarian cancers (Ayres and Loike, 1990).
However the effect of other lignans on drug resistance is
uninvestigated. )

The present thesis is designed to study lignans at several
levels. It first investigates their role in the bioactivity of
extracts of neotropical Piperaceae (Chapter 3). These 1Carge1y
uninvestigated species were a good source of lignans for the
study. It secéndly determines the biocactivities towards an
insect herbivore of the isolated pure compounds and other

- related structures from our collections of pure lignans (Chapter



4
4). It finally explores a novel alternative mode of action of
lignans to their well known synergistic activity to insecticides

(Chapter 5).
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1.1 0\ THE PIPERACEAE

(8}

1.1.1 Traditional uses of the Piperaceae.

~

-
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N

Several ethnomedical, ethnopharmacologicalrand cultu£a1
studies of the traditional use of plants have de;onstrated the
potential of the Piperaceae as medicines and against human pests
{Dragendorff, 1898; Perrot aﬁd Paris, 1971; atal et al., 1975;
Jaccbson, 1990; Schultes and Raffauf, 1990). The pepper family,
Piperaceae, includes over 2000 species in four genera and is a
very extensive-tropical family of small trees, shrubs and more
or less woody pantropical vines with conspicuous stem nodes.
The family is economically important as a source of spices and
stimulants. These include the black pepper, Piper nigrum,
collected-and now cultivated throughout the tropics. It also

includes P. betle, a source of aromatic. essences in Southeast

fﬁ, the leaves of which are wrapped around the masticatory
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stimulant betel nut, Areca catechu. P. cubeba, cubeb, has long

been used as a medicine in India and as a fragrance. Kawa, P.
mgthysticum, is a source of psychoactive drugs and a
somnifacient in the Pacific islands. Because of their
fragrance, many species enter into the folk-medicine of the
tropics worldwide, including Central and Northern South America,
or are used as pest control agents (Table 1.1 at the end of
section 1.1).

The pleasant fragrance of seve}al species can be attributed
mainly to monolighans such as safrol, eugenol, asarone, apiol,
dillapiol, or also menthol (Table 1.2 at the end of section
1.1). This may have contributed to their selection as
pharmaceuticals by traditional healers.

The three American genera of Piperaceae native to the
neotropics are represented in the pharmacopoeia of the area.
For example, in Colombia, yerba Maria (Colombia), Lepianthes
peltatum (formerly called Poptomorphe peltata), is claimed to
induce abortion three days after the ingesticn of a decoction of
the leaves (Schultes and Raffauf, 1990). Lepianthes umbellatunm
(formerly Potomorphe umbellata), is added to curare in Ecuador
to prepare an arrow poison, and the same use is reported from
Piper caudatum, in the Rio Negro area of Brazil (Table 1.1).

Numefous ailments of the digestive tract are traditionally
cured with plants of the Piperaceae. Extracts are used to
alleviate toothache and prevent decay (Lepianthes umbellatum in

Ecuador, Piper daguanum and P. conejoense in the Amazon), and
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to treat stomach poisoning (P. arboreum, P. macerispicum,
Peperomia putumayensis, for instance). A number of Piperaceae
are used as strong diuretics (Lepianthes umbellatum, Peperomia
macrostachya, Piper puberulibracteum and several other Piper
spp. from Table 1.l)(Schultes and Raffauf, 1990). These
activities often appear to be related to anaesthetic or
psychoactive effects. For instance, the aromatic leaves of
Peperomia emarginella, P. serpens, or alsc Piper nervum and P.
serpens relieve the irritant sting of the conga ant common in
these tropical areas. The crushed 1leaves of Peperomia
victoriana, applied qﬁiéhe forehead relieve headaches, those of
Piper iteritum are ﬁsed as a subsfitute for tobacco in Peru
{Table 1.1), and several others, sometimes non-identified Piber
spp;, prescribed_only by a shaman, are used in traditional
ceremonies (Schu1£es and Raffauf, 1990).

In Central 2America a fish poison has been made from
extracts of P. tuberculatum and P. hispidum (Table 1.1).
Although none of the species from the Amazonian investigated by
Schultes and Raffauf (1990) were reported to be highly toxic to
humans, the bark and the root, alone or in combination with
other plants, wWere used as curare on arrows (Lepianthes

umbellatum, Peperomia serpens, Piper caudatum, P. dumosum, P.

hispidum}. Other examples of the activities of the Piper :

species from the American Tropics can be found in Table 1.1.



1.1.2 Piper ‘species and insect control.

The use of Piper species to protect humans, animals and
crops from pests has been best recognized in Asia and Africa.
For instance, P. guineense and P. nigrum have long been used as
insecticides and molluscicides in several parts of Africa (Su
and Horwat, 1981; Ivbijaroc and Bolaji, 1990). The Indian
species P. longum, P. betle, P. peepuloides and P. cubeba have
demonstrated insecticidal activity against mosquitos and flies
(Srivastava, 1970; Miyakado et al., 1983; 1989), and were shown
o repel several grain pests. For instance, cubeb oil, from P.
cubeba, repelled Blattella germanica adults and killed 100% of
the mosquito larvae exposed to it (Kokate et al., 1980). The
leaves of P. futokatsura from Taiwan and Japan are known as a
feeding deterrent to the larvae of Spodoptera litura (Matsuil and
Munakata, 1975). Jacobson (1990) estimates a “satisfactory

insect repellent" activity of 8 species of Piperaceae out of the

11 reported in the literature. Examples from the neotropics:

include the traditional use in Haiti of P. aduncum to repel ants
(Table 1.3 at the end of section 1.1). |

Marquis (1991) in La Selva, Costa Rica, observed a limited
number of insects feeding on Piper species, and could not
correlate it with leaf challacteristics, soil, or other
environmental factors. Some of the Piper species most avoided

by weevils and geometrids, P. aduncun, P. aequale, P.

{(‘ -

8
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darienense, P. decurrens and P. reticulatum, are traditionally
used locally or in surrounding countries against pests or in the
pharmacopoeia (Table 1.1). Their individual chemistry appears

to be an essential factor to investigate.

1.1.3 Phytochenistry of the genus Piper.

The activities of the Piperaceae, and in particular their
insecticidal activity, have often been. attributed to thej.r
alkaloid and amide constituents, quite fregquent in this genus
(Table 1.2). In fact, it has been shown that ;;éat and cow peas
can be protected from Sitophilus oryzae and Tribolium confusum,
i'espg\_r,:'lively in several African countries, by coating the grains
with 3000 ppm of two amides isolated from the fruits of P.
guineense (Su and Horwat, 198l1). Piperine and several co-
occurring amides from P. nigrum, the world distril;uted black
pepper, were more toxic than pyrethrin to Musca domestica
(Miyakado et al., 1983; 1989). A combination of amides from P.
guineense were toxic to fruit flies, azduki bean weevil,
cockroaches and several other insect species (Gbewonye et al.,
1993). Olefinic and alkyl isobutylamide, such aé piperine,
piperettine, trichostachine, peepulcidin, piplartin, trichonine

are most frequently encountered in this genus (Atal et al.,
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1975; Greger, 1988; Tables 1.2 and 1.3). From their type of
insecticidal activity, it was postulated that they may be
neurotoxins (Ghbewonyo et al., 1993}.

However, several of the active species, for example
Peperonia macrostachya, a febrifuge, stimulant and diuretic,
Piper aduncum, a styptic, or P. umbellatum, used as an
aﬁtimalarial, antipyretic and hallucinogenic, do not contain
alkaloids or amides (Tables 1.1, 1.2, and 1;%, at the end of
section 1.1). :

Phenylpropanoids are group of potentially active chemicals
‘of common occurrence in the Piper spp.. They incIude
monolignols such as apiol, dillapiol, myristicin, eugenol or
. safrol, and dimers of phenylpropanoids such as the lignans
sesamin, cubebin, yangambin or diaeudesmin (Table 1.2 and 1.4).
They often constitute a large part 6f the essential oil of the
plant, as for instance jin P. aduncum, where.:dillapiol
constitutes up to 80% of the oil (Nair and Burke, 19%0), or in
P. auritum, where safrol is present in similar quantities (Nair
et al., 1989)(Table 1.4). They do not appear to be highly toxic
to insects, with a few exceptions such as safrol, which has long
been used as a natural insecticide {Coats, 1994). Several of
these compounds are known to synergize natural and synthetic
insecticides. Sesamin and sesamolin, for instance, synergize
the activity of natural and synthetic pyrethrins (Singh et al.,
1976), and their synthetic analogue, piperonyl butoxide, is

currently included in most commercial preparations of pyrethrin
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(Worthing and Walker, 1993). Dillapiol, closely related to
piperonyl butoxide, synergizes several carbamates and
organochlorates (Mukerjee et al., 1979; Parmar & Tomar, 1983).
In addition, lignans and their monomers can repel, or are
antifeedant to, several grain pests (Harmatha and Nawrot, 1988;
Pelter, 1986){Table 1.3). Cubebin and hinockinin are among the
most active and are also quite frequent in the Piperaceae (Table
1.2). Kobusin and dillapiol can reduce the growth of larvae of
insect pests (MacRae and Towers, 1984). In particular,
dillapiol was found to inhibit growth of the European corn

borer, Ostrinia nubilalis (Bernard et al., 1990).

1.1.4 Piper spp. from Costa Rica used in the present study

wWhereas in tropical areas of Afrlca and Asia, the use of
Piperaceae to control pests has been exten51ve, such studies, in
the American tropics, appear to be restricted to local areas,
and the potential of Piper spp. remains largely uninvestigated.
The abundance of Piper spp. available from tropical fbrest
reserves in Costa Rica allowed us to collect 14 species of Piper
and further to investigate the activity of neotropical séecies

towards insects (Bernard et al., 1995) as well as analyze some

P
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of them phytochemically (Chauret et al., submitted).

Four of the collected species, P. aduncum, P. aequale, P.
auritum and P. marginatum, are used in the traditional medicine
of the Amazonian plateau (Table 1.1). P. tuberculatum and P.
aduncum are also reported to be insecticidal (Siever et al.,
1949; Schultes and Raffauf, 1990).

The chemical constituents of the Piperaceae collected
(Table 1.4) are representative of the general chemical profile
of Piper spp. from other parts of the world (Table 1.2), with a
high incidence of 1lignans and amides. Monclignans, in
particular, may constitute a large part of the essential oil
from the leaves, as, for instance, up to 90% dillapiol in leaf
samples of P. aduncum from Panama (Gupta et al., 1983), or 85%
safrol in P. auritum from El Salvador (Castro and Poveda, 1983).
No chemical iﬁvestigation has been reported from nine of the
Piper spp. ‘Eollected. However, their fragrance was
characteristic of Piper spp. with monolignols or menthol, a
possible indicator of their chemical constituents. P. betle and
P. guineense, used against insects in India and Africa,
respectively, both contain large gquantities of lignans and
amides (Table 1.4). They were assayed with the insects of the

present study for comparative purposes.
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