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Abstract

Piper laetispicum C. DC. (Piperaceae), popularly known in folk as Xiao Chang-feng,
Shan Hu-jiao, Ye Hu-jiao, is an endemic climbing, glabrous plant available in the
southern part of China. As a folk medicine, this plant enjoys vast uses for invigorating
circulation and reducing stasis, detumescence and analgesic. Besides, the aerial part of
P. laetispicum (Hei Shagan in Dai dialect) is widely used in Dai Nationality, one of
the 55 Ethnic Minorities of China, to treat epigastralgia, abdominal pain. After
scanning more than 100 medicinal plants in our group, we focus on P. laetispicum
because of its potential antidepressant activity. Based on this information and the folk
use of P, laetispicum, the present study was designed to evaluate the antinociceptive,
antidepressant and anxiolytic effects, as well as the mechanism of actions. The
toxicity was studied preliminarily.
Part 1

The classical animal models were used in the research of pharmacological activities
and mechanism of actions. The acetic acid-induced writhing test, formalin test, hot
plate test, immersion test and xylene-induced ear edema test were used to verify the
putative antinociceptive activity of P. laetispicum. The essential oils from different
organs, the hydroethanol extract, the fractions and 2 individual compounds —

laetispicine and d-sesamin were tested in these animal models. The opioid receptor

10



antagonist naloxone hydrochloride was used to test if the opioid receptors are

involved in the antinociceptive activity of P. laetispicum.

Results:

I.

The essential oils from stems, leaves, fruits and roots have antinociceptive effects.
There exists a quantity-activity relationship between the quantity of
sesqui-terpenes and the antinociceptive activity.

95% hydroethanol extract promotes a dose-dependent antinociceptive effect, with
a mechanism of action which probably involves the participation of both the
peripharel and central system. But the peripheral antinociceptive effect is much
better than the central antinociceptive activity.

Among the different fractions, petroleum ether fraction and chloroform fraction
are observed significant antinociceptive in acetic acid writhing test. When it
comes to the anti-inflammatory activity, all the petroleum ether fraction,
chloroform fraction and ethyl acetate fraction have good activity.

For individual compounds, both laetispicine and d-sesamin have analgesic activity.
Laetispicine has a dose-dependent central antinociceptive activity without the

mvolvement of the opioid receptor, but d-sesamin acts mainly peripherally.

Conclusions:

The essential oils have good antinociceptive effects, the sesqui-terpenes
compounds are the main compounds responsible for the activity. While the extract
free from the essential oil, with amids alkaloids and lignant as the main
compounds, also show a significant antinociceptive activity. There exists a

11



synergic analgesic effect between the sesqui-terpenes and amides and/or ligants.

2. Both the total extract and fractions show strong peripheral analgesic activity.

3. Leatispicine and d-sesamin are the two main compounds from the organic
fractions of P. laetispicum extract. Laetispicine has a dose-dependent central
antinociceptive activity without the involvement of the opioid receptor, but
d-sesamin acts mainly peripherally. About the antidepressant effect, the study was
undertaken to evaluate the influence of hydroethanol extract, the fractions,
laetispicine and the derivatives of laetispicine on the duration of immobility in the
forced swimming test (FST) and in the tail suspension test (TST). The mechanism

underlying the antidepressant action of laetispicine was preliminarily studied.

Results:

1. HEP] at doses of 120, 240 and 480 mg/kg appears to produce a specific
antidepressant-like behavioral effect after acute and chronic treatment.

2. The PEF, CHLF and EAF at the given does have a good antidepressant activity in
a dose-dependent manner. The antidepressant activity of PEF and CHLF is
stronger than EAF. The serotonergic mechanism may not be involved in the
antidepressant-like effect of PEF and EAF. However, serotonergic system takes
part in, at least partially, the mechanism of action of CHLF in anti-immobility
time activity.

3. Laetispicine given orally is effective in producing significant dose-dependent
antidepressant-like effects, when assessed in FST and in TST. Our data

12



demonstrate that the activation of the opioid system and serotonergic mechanism
seem unlikely to be involved in the antidepressant-like effect of laetispicine, while
the L-arginine-nitric oxide pathway might be partially involved in the
antidepressant effect of laetispicine.

A series of laetispicine derivatives were synthesized and evaluated as potential
antidepressants. After acute administration, ysy-5, ysy-7, ysy-10, ysy-11, ysy-12,
ysy-16 show significant activity. After 7 days administration, ysy-5, ysy-7,

ysy-10 and ysy-16 have better antidepressant activity without any drug tolerance.

Conclusions:

1.

HEP1 produces a specific antidepressant-like behavioral effect without drug
tolerance after sub-chronic administration.

Serotonergic system takes part in the mechanism of action of CHLF in
anti-immobility time activity, but not PEF and EAF.

The opioid system and serotonergic mechanism seem unlikely to be involved in
the antidepressant-like effect of laetispicine, while the L-arginine-nitric oxide
pathway might be partially involved in the antidepressant effect of laetispicine.
Among the derivatives, ysy-7, ysy-10 and ysy-16 have the potential for further
development. And these data give us some information about the structure and
activity relationship.

The mechanism of actions of extract, fractions, laetispicine and derivatives

deserve further research.



A series of experiments are designed to verify the anxiolytic effect of ethyl acetate
extract and laetispicine in the light/dark test, elevated plus maze test and hole-board
test. In addition, the mechanism of action of the extract and laetispicine were

preliminary studied using flumazenil, an antagonist of BZD receptor.

Results:

1. EAF and laetispicine have anciolytic activities.

2. EAF at 240 mg/kg has an obvious anxiolytic activity.

3. At the given doses, laetispicine at 10 mg/kg has a anxiolytic activity, while no
significant activity was observed in laetispicine at the doses of 5 and 20 mg/kg in
three animal models.

4. Flumazenil didn’t block the anxiolytic effect of EAF and laetispicin.

Conclusions:

1. The anxiolytic activity of AEF is weak.

2. The dose response curve of laetispicine in the three animal models is bell-shaped,
which has a relationship with its mechanism of action.

3. BZD receptor isn’t involved in the mechanism of actions of EAF and laetispicine.

Open field test was arranged to avoid the effects on locomotor activity caused by

central nervous system stimulants. The results showed that all the active doses in

these three pharmacological researches did not significantly change locomotor

activity.
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Part 2

The acute and chronic oral toxicity effects of EAF extract of P. laetispicum stems was

designed in mice to get some basic toxicity information.

Results:

1. The values of LDsy were 1530.0 and 538.0 mg/kg for oral and intraperitoneal
administration of the EAF extract, respectively.

2. After 90 days treatment, there are no significant differences in body weight gain
or behavior in mice between the drug-treated groups and the vehicle group, while
there is a significant increase in liver weight in 500 mg/kg group.

3. After 90 days administration, the locomotor and memory abilities are not affected.

Conclusions:
1. Toxicity in EAF is weak.
2. Liver might be the target organ in the chronic administration.

3. Chronic administration doesn’t affect the locomotor activity and memory ability.

In the present research work, 12 different animal models are used to verify the
antinociceptive, antidepressant and anxiolytic effects of Piper laetispicum C.DC., an

endemic medicinal plant in southern China, as well as the preliminary toxicity
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research. The data obtained will be the basic scientific information for the further
research and development of the fractions extracts, laetispicine and derivatives of

laetispicine.

Key words: Piper laetispicum; antinociceptive; antidepressant; anxiolytic; toxicity;

behavioral pharmacology



Résumé

Piper laetispicum C. DC (Piperaceae) est une plante connue dans 1’usage traditionnel
chinioise particulierement au niveau des provinces de Xiao-Chang Feng, Hu
Shan-jiao, Ye Hu-jiao. Piper laetispicum C. DC (Piperaceae) est une espéce
endémique montagneuse depouvue de poils, la plante est plus abondante dans la partie
sud de la Chine. En médecine traditionnelle chonoise, cette plante est utilisées pour
soigner de nombreuses maladies par exemple 1’amélioration de la circulation et la
réduction de la stase, la détumescence et contre la douleur. La partie aérienne de P
laetispicum (Hei Shagan en dialecte Dai) est largement utilisé chez le Dai, 'une des
55 ethnies minoritaires de la Chine, pour traiter les épigastralgies et les douleurs
abdominales.

En effet, plus d’une centaine de plantes médicinales ont été étudiées dans notre
laboratoire, notre attentions s’est portées sur le P. laetispicum pour ses potentielles
propriétés antidépressives.

Sur la base des informations regues auprés de tradi-praticiens, cette étude s’est portée
sur D’évaluation des propriétés antidépresseurs, antinociceptives, les effets
anxiolytiques ainsi que le mécanisme d'action et 1’évaluation de la toxicité

préliminaire.
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Partie 1

Les modeles animaux classiques ont été utilisés dans la recherche d'activités
pharmacologiques et du mécanisme d'action.

Les tests a ’acide acétique, au formol, a la plaque chauffante et au xyléne ont été
utilisés pour vérifier I'activité antinociceptive centrale et periphérique putative de P,
laetispicum.

Les huiles essentielles provenant de différentes parties, 1'extrait hydro éthanolique, les
fractions ainsi que les deux composés individuels, laetispicine et D-sésamine, ont été
testés sur ces modeles animaux.

Le chlorhydrate de naloxone, antagoniste des récepteurs opioides a été utilisé pour
tester si ces récepteurs etaient impliqués dans l'activité antinociceptive de P

laetispicum.

Résultats:

Atravers cette étude il a été constaté que:

1. Les huiles essentielles obtenues a partir des tiges, des feuilles, des fruits et des
racines ont des effets antinociceptifs. Il existe une corrélation entre I’intensité de
I'activité antinociceptive et la quantité de sesquiterpénes.

2. 95% de I’extrait hydro éthanolique montre un effet dose-dépendant antinociceptif,
avec un mécanisme d'action qui implique probablement la participation tant du
systeme périphérique que centrale. Mais l'effet antinociceptif périphérique est bien
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mieux que l'activité antinociceptive centrale.

3. Parmi les différentes fractions, la fraction d’éther de pétrole et la fraction du
chloroforme ont montré une activité antinociceptive importante a travers le test de
l'acide acétique. Pour l'activité anti-inflammatoire, 'ensemble de fractions de 1’éther
de pétrole, de chloroforme et d'acétate d'éthyle révélent une bonne activité.

4. Pour les composés individuels; aussi bien la laetispicine que le D-sésamine révélent
une bonne activité analgésique. La laetispicine a une activité nociceptive central
dose-dépendante sans ’implication des récepteurs opioides, mais le D-sésamine agit

principalement en périphérie.

En conclusion:

Cette étude a montré que:

1. Les huiles essentielles et les extraits alcaloides ont une bonne activité
antinociceptive; cette activité¢ est principalement due aux sesquiterpénes pour les
huiles essentielles et aux amides et aux lignans. Il pourrait exister un effet analgésique
synergique entre les sesquiterpenes et les amides et / ou les ligants.

2. 11 est observé qu’aussi bien les extraits totaux que les fractions, ceux —ci révélent
une forte activité analgésique périphérique.

3. La leatispicine et le d-sésamine sont les deux principaux composés contenues dans

les fractions organiques de ’extrait de P. laetispicum.
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La laetispicine induit une activité antinociceptive centrale dose-dépendante sans
I'implication des récepteurs opioides, mais D-sésamine agit principalement en
périphérie.

A propos de l'effet antidépresseur, 1'étude a été entreprise pour évaluer I'influence de
l'extrait hydro éthanolique, des différentes fractions, de la laetispicine et des dérivés
de laetispicine sur la durée d'immobilité dans le test de la nage forcée (FST) et dans le
test de suspension par la queue (TST). Le mécanisme qui sous-entend l'action

préliminaire antidépressive de la laetispicine a été aussi évalué.

Résultats:

1. Le HEPL, a des doses de 120, 240 et 480 mg / kg semble produire un effet
comportemental antidépresseur spécifique apres le traitement aigu et chronique.

2. Le DEP, CHLF et EAF ont montré une bonne activité antidépressive
dose-dépendante. L'activité antidépressive du DEP et CHLF est plus fort que celle de
I’EAF. Le mécanisme sérotonergique n’est pas impliqué dans 1’activité antidépressive
comme l'effet du DEP et de I'EAF. Cependant, le systéme sérotonergique est impliqué
directement ou au moins partiellement au niveau du mécanisme d'action du CHLF
dans le test de activité anti-immobilité.

3. La laetispicine donnée par voie orale est efficace pour produire une
dose-dépendante, comme un effet antidépresseur, lorsqu'elle est évalué dans la TVF et

la TST.
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Nos résultats montrent que l'activation du systéme opioide et du mécanisme
sérotonergique semble peu protable dans ’effet antidépresseur de la laetispicine,
tandis que la voie du L-arginine-oxyde nitrique pourrait étre partiellement impliquée
dans l'effet antidépresseur de la laetispicine.

4. Une série de dérivés de laetispicine ont été synthétisé et évalués comme
antidépresseurs potentiels. Apres I'administration aigué, les dérivées suivant YSY-5,
YSY-7, YSY-10, YSY-11, YSY-12, YSY-16 ont montré une activité significative et
aprés 7 jours d'administration, les dérivées YSY-5, YSY-7, YSY et YSY-10-16 ont
montrée un meilleur effet antidépresseur sans aucune tolérance aux médicaments.
Conclusions:

1. Aprés I’administration chronique, le HEPL produit un effet antidépresseur qui
ressemble produire un changement trouble du comportement sans tolérance aux
médicaments.

2. Le systéme sérotonergique prend part au mécanisme d'action de CHLF dans une
activité le test anti-immobilité, mais pas sur le PEF et I'AEP.

3. Le systéme opioide et le mécanisme sérotonergique semblent peu susceptibles
d'étre impliqués dans I’effet antidépresseur de laetispicine, tandis que la voie du
L-arginine-oxyde nitrique pourrait y étre partiellement.

4. Parmi les dérivés, seuls les YSY-7, YSY-10 et YSY-16 ont le potentiel de
développement de I’effet antidépresseur. Ces données nous donnent quelques
informations sur la structure et les relations de cette activité.

5. Le mécanisme d'action des extraits, des fractions, de la laetispicine et ses dérivés
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méritent des recherches supplémentaires.

Une série d'expériences a été réalis€ pour vérifier l'effet anxiolytique de laetispicine
extraite par l'acétate d'éthyle notamment, le test de la chamber Claire/obscure, le test
du labyrinthe et de la planche a trou. Aussi, les mécanismes d'actions préliminaires de
l'extrait et de la laetispicine ont été étudiés a 1'aide du flumazénil, un antagoniste du

récepteur BZD.

Résultats:

1. Le EAF et le laetispicine ont des activités anxiolytiques,

2. Le EAF a 240 mg / kg a une activité anxiolytique évidente,

3. Aux doses données, la laetispicine a 10 mg / kg a une activité anxiolytique, méme
st aucune activité significative n'a été observée pour la laetispicine aux doses de 5 et
20 mg / kg en trois modéeles d’animaux,

4. Le Flumazénil ne bloque pas 'effet anxiolytique du I'AEF et du laetispicin,

En conclusion dans cette etude nous constatons que:

1. L'activité anxiolytique d’ AEF est faible,

2. La courbe dose-réponse de laetispicine dans les trois modéles animaux est en forme
de cloche, ceci pourrait avoir une relation avec son mécanisme d'action,

3. Le récepteur BZD n'est pas impliquée dans le mécanisme d'action de 'AEF et du
laetispicine. Un certain nombre d’essais ont été réalisé dans un milieu ambiant afin
d’éviter les effets sur 'activité locomotrice provoquée par des stimulants du systéme

nerveux central.
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Les résultats ont montré que toutes ces doses actives dans ces trois recherches

pharmacologiques n'ont guére changé significativement I'activité locomotrice.

Partie 2
Afin d’obtenir quelques informations de base sur la toxicité aigué et chronique, de
I'EAF extraits de P laetispicum de tiges, différentes doses ont été administrés aux
souris par voie orale. Dans cette parties, les resultants trouvées montrent que:
1. Les valeurs de la DLso sont 1530,0 et 538,0 mg / kg ont été obtenue aprés
administration de I'extrait de 'AEP par voie orale et intra péritonéale, respectivement,
2. Aprés un traitement de 90 jours, il n'ya aucune différence significative au niveau du
poids corporel chez la souris ou le comportement de la drogue entre les groupes traités
et le groupe non traité, alors qu'il existe une augmentation significative du poids du
foie chez les souris traitées a environ 500 mg / kg et par groupe,
3. Apres administration de 90 jours, la locomotion et les capacités de la mémoire
n’ont nullement été affectées,
Nous pouvons ainsi conclure que;
1. La toxicité du I'EAF est faible,
2. Par contre le Foie pourrait étre I'organe cible de l'administration chronique,
3. Mais l'administration chronique n'affecte ni 1’activité locomotrice ni la capacité de

la mémoire,
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Dans ces travaux, 12 différents modéles d’animaux sont utilisés pour vérifier I’activité
antidépresseur, antinociceptive et les effets anxiolytiques de Piper laetispicum C.DC
une plante endémique du sud de la Chine. Les résultats obtenus tant sur les effets
anxiolytiques, antinociceptive, antidépresseur que sur la toxicité de différentes
fractions, de la laestispicine et ses dérivées serviront de bases de données scientifiques
pour leurs recherches et leurs développements.

Mots-clés: Piper laetispicum; antinociceptive, antidepresseur; anxiolytique; toxicité;

comportement pharmacologique

24



Preface
The use of natural products with therapeutic properties is as ancient as human
civilization and, for a long time, mineral, plant and animal products were the main
sources of drugs. Till now, according to the World Health Organization (WHO),
about 65%~80% of the world’s population in developing countries, due to the
poverty and lack of access to modern medicine, depend essentially on plants for their
primary health care. The Industrial Revolution and the development of organic
chemistry resulted in a preference for synthetic products for pharmacological
treatment. However, even if we only consider the impact of the discovery of penicillin,
on the development of anti-infection therapy, the importance of natural products is
clearly enormous. About 25% of the drugs prescribed worldwide, 121 such active
compounds being in current use, come from plants. Of the 252 drugs considered as
basic and essential by the World Health Organization (WHO), 11% are exclusively of
plant origin and a significant number are synthetic drugs obtained from natural
precursors. It is estimated that 60% of anti-tumour and anti-infectious drugs already
on the market or under clinical trial are of natural origin. The vast majority of these
drugs cannot yet be synthesized economically and are still obtained from wild or
cultivated plants. In addition, compounds such as muscarine, physostigmine,
cannabinoids, yohimbine, forskolin, colchicines and phorbol esters, all obtained from
plants, are important tools used in pharmacological, physiological and biochemical

studies.
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China has a vast territory, with the third richest species of 24500 spermatophyte,
belonging to 253 families and 3184 genus. China is also known as a herbal kingdom
with the most diversity medicinal plants of 11118 species, from 385 families and 2312
genus. Among them, more than 90% is spermatophyte. Obviously, spermatophyte is
the main resources of medicinal plants in China. It is well known that the
development and utilization of chinese herbal medicine has a long history, from
legend of ShenNong tasting hundreds of herbs to the Eastern Han Dynasty famous
pharmacology work ShenNongBenCaolJing, from the Ming Dynasty's
BenCaoGangMu to modern ZhongHuaBenCao, vast literature of herbal medicines not
only reflects the use of medicinal plant resources of people experiences, but also
provides good references for the researchers. Compared with the synthesized
medicine, herbal medicines have an advantage in the treatment of common diseases,
chronic diseases, senile diseases, various incurable diseases, and persistent disease.
Pain transmission is a mechanism that involves a very complex interaction of
peripheral and central structures from the skin surface to the central cerebral cortex. In
accordance with the International Association for the Study of Pain, pain has been
defined as an unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage.

Pain is also one of the major reasons patients seek medical care. According to the
survey, more than half of the patients go to hospital because of some kind of pain, and
more than one third of the population suffers from persistent or recurrent pain in the

world.
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There are several pain types, namely ‘nociceptive’, ‘neuro-genic’, ‘neuropathic’ and
‘psychogenic’, which are associated with a stimulation of nociceptors, damage to
neuronal tissue, dysfunction of a nerve, or psychological factors, respectively. When
it comes to analgesics, nonsteroidal anti-inflammatory drugs (NSAIDs) play a
prominent role in the treatment of many pain states and opioids are still our most
powerful analgesics up to now, while present analgesics have several serious adverse
effects, for instance, NSAIDs can cause gastric injury and ulceration, renal damage
and bronchospasm, and opioids are associated with nausea and vomiting,.

Our understanding of the pain processes has progressed dramatically in recent years,
in great part due to clarification of the mechanisms underlying the afferent fibre
physiology and synaptic processing in the dorsal horn of the spinal cord. Many of
these molecules and pathways are attractive therapeutic targets for the treatment of
pain. Notwithstanding these advances, the mechanisms of pain continue to be
incompletely understood. Therefore, a need arises for the development of newer
analgesics from natural sources with more powerful activity and with fewer side
effects as substitutes for chemical therapeutics.

Depression is a common mental disorder that presents with depressed mood, loss of
interest or pleasure, feelings of guilt or low self-worth, disturbed sleep or appetite,
low energy, and poor concentration. These problems can become chronic or recurrent
and lead to substantial impairments in an individual's ability to take care of his or her
everyday responsibilities. At its worst, depression can lead to suicide, a tragic fatality

associated with the loss of about 850 000 thousand lives every year. Depression is the
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leading cause of disability as measured by YLDs and the 4th leading contributor to
the global burden of disease (DALYs) in 2000. By the year 2020, depression is
projected to reach 2nd place of the ranking of DALYs calcuated for all ages, both
sexes. Today, depression is already the 2nd cause of DALY in the age category 15~
44 years for both sexes combined.

Since the 1960s, depression has been diagnosed as “major depression” based on
symptomatic criteria set forth in the Diagnostic and Statistical Manual (DSMIV,
2000). Milder cases are classified as “dysthymia,” although there is no clear
distinction between the two. Epidemiologic studies show that roughly 40%~50% of
the risk for depression is genetic. This makes depression a highly heritable disorder, at
least as heritable as several common complex medical conditions (type II diabetes,
hypertension, asthma, certain cancers), which are often thought of as genetic. In
addition, vulnerability to depression is only partly genetic, with nongenetic factors
also being important. Nongenetic factors as diverse as stress and emotional trauma,
viral infections (e.g., Borna virus), and even stochastic (or random) processes during
brain development have been implicated in the etiology of depression.

In contrast to our limited understanding of depression, there are many effective
treatments. 50 years ago, two classes of agents were discovered—entirely by
serendipity—to be effective antidepressants: the tricyclic antidepressants and the
monoamine oxidase inhibitors. The discovery that depression can be treated with
these medications provided one of the first clues into the types of chemical changes in

the brain that regulate depressive symptoms.
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Indeed, much depression research over the last half-century was based on the notion
that understanding how these treatments work would reveal new insight into the
causes of depression. However, with the numerous second generation medications,
today’s treatment remain sub-optimal, and only about 50% of all patients demonstrate
complete remission, although many more (up to 80%) show partial responses.
Therefore, research for new antidepressants with greater effectiveness without any (or
with lower) adverse effects is still desirable.

Anxiety is defined as a psychological and physiological condition that includes
various components (behavioral, cognitive, emotional and genetic/somatic), which
merge and result in feelings such as nervousness, panic and discomfort. Anxiety is
one of the most common mental disorders affecting mankind. Its prevalence is
increasing in recent years due to the rather tense lifestyle imposed on man by the
competitive and inhumane atmosphere pervading everyday life. It is estimated that at
any given time, around 13% of the population will suffer from an anxiety disorder of
one kind or another.

There are six principal categories of anxiety according to the DSMIV: specific and
social phobias, panic disorder, generalized anxiety disorder, obsessive-compulsive
disorder, post-traumatic stress disorder and acute stress disorder. These disorders fill
people's lives with overwhelming anxiety and fear. Unlike the relatively mild, brief
anxiety caused by a stressful event such as a business presentation or a first date,
anxiety disorders are chronic, relentless, and can grow progressively worse if not

treated.
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Anxiolytic substances, mostly belonging to the benzodiazepine group, occupy a
prominent post in the ranking of the most utilized drugs by man to minimize stress,
tension and anxiety. However, the anxiolytic drugs have an unfavorable risk/benefit
ratio, as they produce anterograde amnesia, dependence, abstinence syndrome,
paradoxical reaction in humans and decay of psychomotor functions. These symptoms
can lead to an increased possibility of car accidents and of fractures. As at present the
etiologic factors responsible for anxiety and tension are not expected to decrease;
there is a need for new anxiolytic drugs with less potential to induce adverse
reactions.

It seems that pain, depression and anxiety are three different diseases, while a
growing body of literature has focused on the co-morbidity between pain and
depression, between depression and anxiety or among the three. Although the
mechanisms of co-morbidity is not fully understood, the new drug research based on
the mechanisms of co-morbidity maybe a shortcut for more effective and fewer side
effects agents. This is also the main reason for us to study the activities of P.
laetispicum on three diseases.

The purpose of this study is to find more effective and newer natural drugs or
precursors as analgesic, antidepressant or anxiolytic agents from Chinese
ethno-medicinal plants. After a scanning program of more than 100 plants for the
potential antidepressant material, Piper laetispicum became the focus of attention.

In addition, because of a dramatic rise in use of ecological medicine approaches to

health all over the world, especially for chronic illness or for the disease prevention,
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more and more medicinal and food plants have been reported to have diversity
activities in recent years, while there is limited evidence about the assessment of the
quality, safety and efficacy of the food and medicinal plants materials. Tremendous
amount work is still needed to evaluate the toxicity of the medicinal plant with the
good pharmacological activities.

We hope that the results in this research work can provide some basis for the future
research and development of P. laetispicum and relative franctions, individual
compounds or the derivatives as new drugs or natural precursors for pain and

psychiatric diseases.
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1.0. Chapter 1. The introduction of the phytochemistry, pharmacological effects
of Piper genus

The genus Piper, belonging to Piperaceae, is the biggest family in the Piperaceae and
has over 2000 species widely distributed in the tropical and subtropical regions of the
world. They are erect or scandent herbs, shrubs or infrequently trees. There exist more
than 60 species in China, mainly distributed in Guangdong, Hainan, Yunnan and
Taiwan province.

The Piper species have high commercial, economical and medicinal importance.
Economically the Piperaceae is important for the pepper in the worldwide spice
markets. The ripened fruit of P. nigrum is the source of white pepper, while the unripe
fruit of the same species is the source of black pepper. A narcotic beverage is
produced in Oceania from the roots of P. methysticum. Several species of Piper are
grown domestically as house plants for their foliage.

Piper species, widely distributed in the tropical and subtropical regions of the world
are used medicinally in various manners. Plants belonging to the genus Piper are
reputed in the Indian Ayurvedic system of medicine for their medicinal properties and

in folklore medicine of Latin America and West Indies.

1. The phytochemistry of Piper genus

The chemistry of Piper species has been widely investigated and the phytochemical
investigations from all parts of the World have led to the isolation of a number of
physiologically active compounds, viz. alkaloids/amides, lignans, neolignans,
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propenylphenols, terpenes, steroids, kawapyrones, piperolides, chalcones,
dihydrochalcones, flavones and flavanones. Amide alkaloids, lignans and neolignans

are characteristic metabolites of the Piper genus.

1.1. Alkaloids/amides
Amide alkaloids are characteristic constituents of Piper genus, which can be classified

as 1sobutyl, pirrolydine, pirydonil and piperydines (Table 1).

1.2. Lignans and neolignans

Lignans and neolignans constitute a large fraction of the bioactive compounds.

1.2. 1.Lignans

In recent years, Piper species have received considerable attention because of their
reputation for producing lignans with PAF antagonist activity. The lignans isolated
from different Piper species have been included in Table 2.

1. 2. 2. Neolignans

The neolignans isolated from different Piper species have been included in Table 3.
1.3. The pharmacological activities of Piper genus

1.3.1. Antiplatelet activities

(+)-Kavain, a 4-methoxy-a-pyrone prepared from Piper methysticum Forst. Exerts
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Table 1: Alkaloids/ amides in Piper species

Aduncamide
Alatamide
Aristolactam A II
Auranamide
Aurantiamide
Aurantiamide acetate
Aurantiamide benzoate
(+)-N-Benzoylphenylalanine
Brachyamide A
Brachyamide B
Brachystamide A
Brachystamide B
Brachystine
Cepharadione A
Cepharadione B

Cepharanone B

3-Chloro-l-hydroxy-2-piperidone

N-Cinnamoylpyrrole
N-Cinnamoylpyrrolidine

Compounds

Plant(s)

3,10,11,12,13,4,5,6,14,15,16,17,18

19,11,3,12,4,5,6,17,18
11,3,4,20,6,18

21

11

11,15,22,18
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N-p_Coumaroyltyramine

Cyclobutane-2-( 1,3-benzodioxol-5-methoxy-6-y1)-4-(1,3-benzodioxol-6-yl)-1,3- dicarboxapyrrolidide
Cyclobutane-2,4-bis ( 1,3-benzodioxol-5-methoxy-6-yl)-1,3-dicarboxapyrrolidide

Cyclopiperstachine

Cyclostachine A

Cyclostachine B

2,4Decadienoylpiperidine
Dehydropipemonaline

Dihydropipericide

A*P-Dihydropiperine
4,5Dihydr