XXXIV Congresso Brasileiro de
Farmacologia e €rapéutica Experimental

Conferéncias Plenas

CP3

MODELLING THE RESPONSE OF THE ASTH-
MATIC AIRWAYS TO ADENOSINE: MECHA-
NISMS AND RECEPRS. John R. Fozard Re-
search Department, Novartis Pharma Ltd., CH
4002 Basel, Switzerland.

The mechanism of adenosine-induced bronchoc-
onstriction in asthmatic patients has been well
explored and an intermediary role for the mast
cell is established. However, the reason for the
striking up-regulation of the response in asthmat-
ics remains unknown as does the receptor medi-
ating the response. We here describe a new ex-
perimental animal model which mimics closely
the bronchoconstrictor efects of adenosine seen
in asthmatics. Brown Norway (BN) rats were sen-
sitised to ovalbumin (OA). Subsequent challenge
with OA induced a marked airway hyperrespon-
siveness to adenosine which was not seen with
5-hydroxytryptamine (5-HT). The augmented
response to adenosine exhibited tachyphylaxis,
was blocked selectively by disodium cromogly-
cate, methysergide, ketanserin or theophylline
and associated with increases in the plasma con-
centrations of both histamine and 5-HT and de-
granulation of mast cells in the lung. Like ade-
nosine, the broad-spectrum adenosine receptor
agonist, NECA, induced dose-related bronchoc-
onstriction in actively sensitised, OA-challenged
animals. In contrast, CFA, CGS 21680 and 2-Cl-
IB-MECA, agonists selective for AA,, and A, re-
ceptors, respectively, induced minimal ef fects.
Neither the selective A | receptor antagonist,
DPCPX, nor the selective A receptor antagonist,
ZM 241385, blocked the bronchoconstrictor re-
sponse to adenosine. MRS 1754, which has sim-
ilar affinity for rat A,; and A, receptors, failed to
block the bronchoconstrictor response to adenos-
ine; despite blockade of the A receptor-mediat-

challenge for the future to define this receptor
further and to establish whether the receptor
mediating the response to adenosine of the hu-
man asthmatic airways is the same.

CP4

ondly, | will present data on the efect of bacteri-

al lipopolysaccharide on established airway eosi-
nophlic inflammation.

Asthma is a chronic respiratory disease charac-
terized by airway inflammation, intermittent air-
way obstruction, excessive mucus production, air-
way hyperreactivity (AHR) and elevated levels of
IgE. The mechanisms that cause asthma are com-

PHARMACOLOGY OF NOCICEPTIN/ORPHANIN plex and vary among population groups and in-
FQ: THE USEFULNESS AND PROMISES OF SE-dividuals but overall appear to result from an in-

LECTIVE RECEPTOR LIGANDSG. Calo’ Dept.
of Pharmacology, University of Ferrara, 44100
Ferrara, Italy.

Nociceptin/orphanin FQ (N/OFQ) is the endoge-
nous ligand of the N/OFQ peptide receptor (NOP).
The pharmacological profile of NOP receptors has
been investigated in vitro and in vivo using the
following ligands: i) the peptides N/OFQ(1-13)-
NH, and [(pF)Phe #IN/OFQ(1-13)-NH, and the
non peptide Ro 64-6198 that behave as selec-
tive and potent full agonists; ii) [F/G]N/OFQ(1-
13)-NH, and Ac-RYYRIK-NH, that behave as an-
tagonists, partial agonists or even full agonists
depending on the preparation under study; thus,
they should be considered as partial agonists; iii)
[Nphe']N/OFQ(1-13)-NH, and J-113397 that al-
ways behave as pure and selective antagonists.
These antagonists show similar pAvalues in the
various preparations (6.0-6.7 for the peptide,
7.7-8.3 for the non peptide) suggesting that a
single receptor type (the NOP) mediates the dif-
ferent actions of N/OFQ. Recently [Arg,Lys's]N/

trapulmonary allergen-driven Th2 response char-
acterized by an increased production of type-2
cytokines (IL-4, IL-5, IL-9 and IL-13) secreted by
CD4* T lymphocytes.

As a result of this chronic inflammatory process,
the airway tissue may suffer profound structural
and functional changes referred as to airway re-
modeling (6)

Major advances in the understanding of the
pathogenesis of asthma were provided by mu-
rine models which showed that IL-4, IL-5 and IL-
13 cytokines secreted by Th2 lymphocytes, play
a pivotal role in allergic airway inflammation.
Thus, disruption of IL-4 production or suppres-
sion of its signaling pathway inhibit IgE produc-
tion and attenuate airway eosinophilia and AHR.
In addition, IL-5 deficiency or its over production
may be associated to the suppression or induc-
tion of airway eosinophilia and bronchial hyper-
reactivity, respectively This is not surprising since
IL-4 appears to be important for the develop-
ment of Th2 cells. IL-4 and IL-13 are involved in
IgE synthesis and mucus production whereas IL-

OFQ has been described as selective NOP agonist5 regulates the growth, differentiation, and acti-

more potent than the natural ligand. By combin-
ing the chemical modification (Ard?*,Lys'®) which
increases the potency the agonist with that which
confers antagonist properties (Nphe'), the pep-
tide [Nphe ",Arg",Lys"]N/OFQ-NH, (UFP-101)
was synthesized. This compound competitively
antagonized N/OFQ efects in vitro (showing p4

ed bradycardia induced by NECA. 8-SPT and CGSvalues in the range 7.3—7.7) and in vivo in mice.

15943, antagonists at A, A,,, and A,; but not A,
receptors, inhibited the bronchoconstrictor re-
sponse to adenosine. However , the degree of
blockade (approximately 3-fold) did not reflect
the plasma concentrations, which were 139 and
21 times greater than the respective Kvalues at
the rat A, receptor. Adenosine and NECA, but
not CPA, CGS 21680 or 2-CI-IB-MECA, induced
contraction of parenchymal strip preparations
from actively sensitised, OA-challenged animals
which were augmented relative to responses on
non-challenged strips and mast cell mediated.

These NOP ligands allowed to establish a firm
characterization of the receptor mediating N/OFQ
effects and to foreseeing some possible therapeu-
tic indications of NOP selective ligands: i) NOP
agonists may be useful in diskinetic syndromes
of the gastrointestinal and urinary systems, as
antitussive agents, in anxiety, for the treatment
of drug abuse and in some disturbances of feed-
ing behaviour, such as stress-induced anorexia;
i) NOP antagonists could be indicated as analge-
sics, antidepressive and anorectic agents; iii) fi-
nally, recent studies indicate that NOP selective

Responses to adenosine could not be antagonised partial agonist are worthy of testing as novel di-

by 8-SPT or MRS 1754 at concentrations > 50
times their affinities at the rat A ,; receptor. Up-
regulation by allergic activation, mast cell depen-
dency, tachyphylaxis and selective blockade by
theophylline represent striking similarities be-
tween the bronchoconstrictor response to ade-
nosine seen following allergen challenge in the
BN rat and that on the airways of asthmatics.
However, the adenosine receptor subtype which
mediates activation of the human mast cell is
generally considered to be the A ,; receptor. In
contrast, our data appear to rule out a role for
the A ,; receptor in the bronchoconstrictor re-
sponse to adenosine augmented following aller-
gen challenge in the BN rat. Indeed the site can-
not be categorised as any one of the four recog-
nised adenosine receptor subtypes. It remains a

uretics (acquaretics).
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NON CONVENTIONAL STRAEGIES FOR THE

vation of eosinophils. Howeverdepending on the
mouse strain one cytokine may preponderate
over the other for the induction of experimental
asthma. It was demonstrated that the BP2 selec-
tion of Biozzi mice, once immunized and chal-
lenged with ovalbumin became hyper-responsive
to methacholine inhalation while BALB/c reacted
less markedly Differences among mouse strains
in antigen-independent (inherent) airway respon-
siveness to methacholine were also reported. In-
terestingly, this inherent airway responsiveness is
T-cell-dependent, since the passive transfer of
naive T-cells from a strain that is hyper-reactive
to an hypo-reactive strain confers enhanced air-
way reactivity. Collectively, these experiments
highlight the fundamental role of T cells in air-
way inflammation and AHR. Indeed, asthma-like
responses are absent in TCRo KO mice. In con-
trast to conventional T-cells,gdT-cells appear to
exert a negative regulation of airway responsive-
ness becausegddeficient animals present higher
airway responsiveness to methacholine and di-
minished airway eosinophilia when compared
with conventional mice from the same genetic
background.

Current therapeutics are déctive for asthma con-
trol but do not cure the disease. Data from mu-

SUPPRESSION OF ASTHMA LIKE RESPONSES rine models indicate that attenuation or suppres-

IN DIFFERENT MOUSE STRAINS. Momtchilo
Russo.

Over the past decades the incidence of asthma
has risen dramatically worldwide, especially but
not exclusively, in developed countries.

My talk will focus on two non conventional strat-
egies for the control of experimental asthma. First,
1 will show the effect of oral tolerance on the
development of experimental asthma and sec-

sion of asthma can be achieved by targeting Th2
development or Th-2 cytokines. However, con-
tinuous inhibition of Th2 cells or cytokines po-
tentially may lead to immunosuppression, to ex-
acerbated Th1 responses or to autoimmunity .
Thus, is more desirable to suppress specifically
the immune responses to a given allergen.
Usually, mucosal administration of soluble pro-
teins by nasal or oral routes results in the devel-
opment of a state of peripheral immunological
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tolerance. The mucosal tolerance approach has
proven effective in the suppression of a variety
of experimental organ-specific auto immune dis-
eases. However literature is scarce regarding the
effect of oral tolerance on experimental asthma.
Recently, Russo and colleagues have shown that
oral tolerance can prevent the development of
lung and bone marrow eosinophilia in B6 mice.
Other studies using similar approaches, showed
that high-dose oral tolerance was effective in pre-
venting antigen-induced eosinophil infiltration in
the trachea. However the effect of oral tolerance
on airway reactivity or mucus production has not
been addressed. Moreover, the effect of oral tol-
erance on asthma-like responses employing dif-
ferent mouse strains has not been studied.

els of NO detected in asthmatics appear to be
derived from inducible NOS (iNOS or NOS2),
expressed by the inflamed airways. Whether NO
production has a beneficial or deleterious efect
in asthma is still controversial. Data from experi-
mental asthma models, using gene inactivation
of NOS isoforms, indicate that the induction of
airway eosinophilic inflammation appears to be
either dependent or independent of NOS2 activ-
ity, whereas NOS1, but not NOS2 expression,
seems to be required for protection against AHR.
In addition, drug-induced inhibition of NO pro-
duction has been shown to either exacerbate or
attenuate allergen-induced airway inflammation
and AHR.

Given that engagement of TLR4 by LPS result in

We have selected BALB/c, BP2, CBA/Ca IL-5 transthe production of IL-12 and IFN-gwhich up reg-

genic and BALB/c gddeficient mouse strains to
study the effect of oral tolerance on the develop-
ment of experimental asthma. Selection of these
mouse strains was based on the following facts:
BALB/c mice develop an IL-4-dependent asthma;
BP2 animals present high AHR that is largely de-
pendent on IL-5 production, IL-5 transgenic mice
exhibit hyper-eosinophilia; andgddeficient mice
that appear to be hyper-reactive to methacho-
line and refractory to oral tolerance induction. It
will be shown that a 5 day continuous oral Ag
administration before immunization suppresses
asthma-like responses in all mouse strains tested.
Moreover, oral treatment starting after the pri-
mary immunization (day 0) or after the booster
(day 7) was still efiective in suppressing key phe-
notypes of asthma such as airway eosinophilia,
Th2 cytokine production, anti-OX IgE synthesis,
AHR and mucous production. However , OVA
feeding after Ag challenge (day 14) enhanced
the allergic responses.

These findings indicate that mucosal tolerance
induction is related to timing and/or immuno-
logical status and may represent a two-edged
sword. Thus, more studies are needed to define
the conditions of safe procedure to treat asthma
based on the tolerance concept.

We therefore were interested to develop an ex-
perimental protocol that could suppress estab-
lished allergic lung inflammation. Because, an
inverse correlation has been observed between
microbial infections and allergic disorders, we
used bacterial lipopolysaccharide (LPS), to study
its effects on established asthma. Thus, we evalu-
ated whether bacterial lipopolysaccharide (LPS),
a prototypic cell wall component of gram-nega-
tive bacteria that activates immune cells via the
transmembrane Toll-like receptor 4 (TLR4), can
suppress asthma-like responses. LPS are ubiqui-
tous in the environment and are often present in
polluted air and in organic or household dusts.
Exposure to airborne LPS can either protect
against asthma or exacerbate it. The beneficial
effects of LPS have been claimed to be mediated
by the production of the type-1 cytokines IL-12
and IFN-gthat are known to down modulate al-
lergic responses. Converselyairborne LPS might
adversely affect asthmatics by enhancing an es-
tablished airway inflammation and airway ob-
struction.

LPS is also a potent stimulator of nitric oxide (NO)
production and a number of studies have dem-
onstrated the involvement of NO in lung physio-
pathology. In humans with normal airways, ex-
haled NO is derived from endothelial and neural
constitutive nitric oxide synthases (NOS3 and
NOS1, respectively), whereas the increased lev-
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ulate NOS2 expression and that NOS2-derived
NO might positively or negatively regulate cell
signaling, we investigated the effect of LPS on
asthma-like responses in TLR4, IL-12, or IFNg
- or NOS2" mouse strains.

Given that NOS2 is up regulated by LPS, IL-12 or
IFN-gand that NOS2-derived NO might positive-
ly or negatively regulate cell signaling, we inves-
tigated the effect of LPS on established airway
allergic inflammation in IL-12-, or IFN- &, or
NOS2-deficient mouse strains.

It will be reported that the systemic administra-
tion of LPS concomitantly with Ag challenge sup-
presses both early and late asthmatic responses
in different mouse strains. The suppression of al-
lergen-induced airway eosinophilic inflammation,
mucus production and type-2 cytokine synthesis
persisted in IL-12 or IFN-g" mice but was not
observed in mice lacking nitric oxide synthase 2
(NOS2). Also, suppression of passive cutaneous
anaphylaxis was not observed in TLR4nice. Our
findings identify NOS2 as a key isoenzyme in-
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age at which people start smoking, the duration
of smoking and the success of quitting smoking.
Recently we have shown that imitating the pro-
tection offered by the gene defect, by inhibition
of CYP2A6 activityin vivo,can decrease smoking
and decrease the activation of CYP2A6 substrate
tobacco smoke nitrosamines (rerouting them to
NNAL glucuronide). Thus we believe that slower
CYP2A6 may protect individuals from lung can-
cer by decreasing both smoking and the activa-
tion of carcinogens. V& have also used CYP2A6
inhibitors to alter/improve existing nicotine re-
placement therapies by decreasing the removal
of nicotine. W e anticipate that genotyping for
CYP2A6, or using CYP2AG6 inhibitors, can result
in a rationale for improving and individualizing
nicotine replacement therapy dosing. W e have
also shown that using a CYP2AG6 inhibitor with
oral nicotine, to create an oral nicotine pill form
of nicotine replacement therapies, is efective at
getting nicotine into the body without gastrointes-
tinal distress and in decreasing smoking. &/pro-
pose that differences in CYP2A6 allele frequen-
cies may also contribute to the ethnic ddrences
observed in smoking and tobacco-related diseas-
es; it may also alter the success and side-effect
rates for those treated with nicotine replacement
therapies. We identified and characterized novel
alleles and created genotyping assays for them.
The combined frequencies for established (*2,
*4, *5) and novel (*6-*10) variant alleles were
highest in Japanese (53.5%) and Chinese (30.3%)
and much lower in Canadian Natives (14.6%),
Caucasians (11.6%), and in African Americans
(10.1%). The frequencies of the potentially det-
rimental (due to increased activity) duplication
variant (*1x2) was low ( £1.5%) in all groups.
These approaches together may provide a better
understanding of smoking behaviour and provide

volved in the suppression of asthma-like responsessome novel therapeutic approaches to smoking

by LPS and suggest that LPS-mimesabstances
signaling through TLR4 and/or NO inducers may
represent a therapeutic strategy for the treatment
of asthma.

CP6

PHARMACOGENETIC WRIATION IN CYP2A6:
ROLE IN SMOKING, CANCER AND NOVEL
TREATMENTS. Rachel F Tyndale - CAMH, Dept
of Pharmacology 1 Kings College Circle, Univer-
sity of Toronto, Toronto, Canada.

We have identified the hepatic enzyme, CYP2A6,
that is responsible for thein vivo metabolic inac-
tivation and removal of »80% of nicotine, the
drug responsible for dependent cigarette smok-
ing. Individuals with genetically inactiveCYP2A6
variants have decreased nicotine metabolism and
we postulated that this might alter various as-
pects of smoking behaviouFor example, we have
found that slow nicotine metabolizers (heterozy-
gotes with one inactive allele) are »2 times less
likely to become dependent smokers. In addition
we have shown that slow metabolizers who do
become dependent cigarette smokers smoke 7-
10 cigarettes less per day than metabolizers with
normal rates of metabolism (homozygotes with
two active alleles). We have also identified indi-
viduals who have multiple copies of th&CYP2A6
gene; these people metabolize nicotine more rap-
idly and smoke more intenselyOther aspects al-
tered by genetic variations i€ YP2A6 include the

reduction and cessation.
Funded by CAMH, NIDA, CIHR, NCIC, and by a
Canadian Research Chair in Pharmacogenetics.

CP9

FARMACOLOGIA PRE-CLINICA DE PLANAS
MEDICINAIS BRASILEIRAS: UMA VISAO PES-
SOAL DEPOIS DE 25 ANOS DE PESQUIS#i0

B. Calixto. Departamento de Farmacologia, UFSC,
88015-420- Florianopolis —SC.

As atividades de pesquisa na area de produtos
naturais voltadas para o estudo de plantas medi-
cinais na UFSC, iniciaram por volta de 1977, téo
logo a administragéo superior decidiu contratar
jovens pesquisadores com poés-graduagéo em Far-
macologia para desenvolver atividades de ensi-
no e de pesquisa. Esforgos foram também reali-
zados para contratagdo de pesquisadores de ou-
tras areas para auxiliar no estudo de produtos
naturais. O primeiro projeto de pesquisa integra-
do, envolvendo pesquisadores das areas de Bo-
tanica, Farmacologia e Quimica foi aprovado pela
Central de Medicamentos (CEME) em 1979.
Embora os pesquisadores, de uma maneira geral
nao tivessem formagao especifica na area de far-
macologia de plantas medicinais, a formagéo mais
abrangente caracteristica dos cursos de pés-gra-
duagédo naquela época, permitiu desenvolver e
adaptar varias metodologias para o estudo “in
vitro” e “in vivo” de extratos e de principios ati-
vos de plantas. O primeiro trabalho importante
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do grupo foi publicado em 1984, no
Brazilian Journal of Medical and
Biological Research, onde foi
demonstrado a existéncia no

Phyllanthus sellowianus (quebra-

pedra) de um alcaldide com agdes anti-
espasmaodicas por bloquear canais de
célcio do tipo L. Mais tarde, com o apoio
da prépria CEME, estudamos um
grande nimero de espécies de plantas

pertencentes ao género Phyllanthus

resultando esses estudos em varias
publicagbes em revistas
especializadas de farmacologia. No
inicio da década de 80, com apoio da
FINEP, estudamos uma planta até
entdo desconhecida da populagéo,
utilizada em algumas regides do estado
de MG para o tratamento do
envenenamento de picada de cobras,
especialmente por Bothrops jararaca
também como antiinflamatéria,
conhecida como Mandevilla velutina
Demonstramos que seu extrato e al-
guns compostos pregnanicos
presentes na mesma eram capazes de
antagonizar de maneira competitiva e
seletivamente através de estudos
funcionais, as respostas mediadas pela
bradicinina e demais cininas. Esses
estudos resultaram em varias publica-
¢des em revistas internacionais,
incluindo 4 artigos no British Journal of
Pharmacology. A seguir extratos e
principios ativos isolados de diversas
plantas como Drimys winteri, Sypho-
campylus verticillatus, Hedyosmum
brasiliense, Mandevilla ilustris, Ocotea
suaveolens, etc foram estudados e os
resultados publicados em diversas re-
vistas cientificas internacionais. O
reconhecimento desses trabalhos pela
comunidade cientifica pode ser
atestado pelos diversos convites para
publicagéo de artigos de revisbes em
revistas cientificas. Um total de 9
revisdes foram publicadas, além de um
livro editado em 2001 e de artigos de
divulgagao na area de plantas
medicinais. Além disso, passamos a
interagir de maneira muito intensa com
algumas industrias farmacéuticas
nacionais e internacionais

interessadas no desenvolvimento de
medicamentos a partir de plantas. Um
total de 10 patentes foram depositadas
oriundas dos projetos desenvolvidos,
sendo duas delas aprovadas em
diversos paises. Finalmente, 13 teses
de Mestrado e 4 de Doutorado foram
defendidas na area de farmacologia
pré-clinica de plantas medicinais e
muitas outras estdo em andamento.

CP 13

tures of pathogenic E. coli caused fluid
secretion in rabbit intestine, we have
been aware that intestinal fluid secre-
tion can be induced by enterotoxins. In
1978, one E. coli enterotoxin (STa) was
shown to activate intestinal particulate
guanylate cyclase and this activation led
to intestinal fluid secretion. The human
analogs of this enterotoxin guanylin and
uroguanylin were described by Currie
and Forte nearly 10 years ago. The
roles for these human analogs are just
being described. Evidence for some
kind of fluid regulation has now been
reported for nearly all organs of the Gl
tract as well as for the kidney. Prelimi-
nary data also suggest a role for these
peptides in the brain and other organs.
My laboratory has noted that, in both
humans and in experimental animals,
orally-administered NaCl loads can be
excreted more rapidly than equivalent
salt loads administered intravenously,
suggesting that an enteric factor may
be capable of acute regulation of renal
function. Available evidence suggests
that guanylin and uroguanylin may be
the factors involved in this response.
For example, human studies have dem-
onstrated that plasma and urine levels
of both peptides increase rapidly after
oral NaCl treatment. In rats, we have
recently shown that intestinal guanylin
and uroguanylin mRNA levels increase
rapidly after oro-gastric administration
of NaCl. It has also been shown in spe-
cific gastrointestinal segments that salt-
induced increases in protein levels cor-
respond to the increased guanylin/
uroguanylin mRNA levels. Intravenous
infusion of guanylin or uroguanylin in-
crease urine volume and NaCl excre-
tion in both the anesthetized rats and
mice, and in the isolated perfused rat
kidney. Additionally, we have demon-
strated that the putative guanylyl cycla-
se receptor for guanylin and uroguany-
lin is expressed by several renal tu-
bules. These and other new findings
have formed the basis for the introduc-
tion of two new natriuretic peptides as
important human hormones.

GUANYLINS: 10 YEARS DOWN THE ROAD.
Richard Greenberg, Belinda Mason Carden and
Paul Mason - Department of Medicine, Division
of Infectious Diseases, University of Kentucky
Medical Center

Since De described in 1956 that whole broth cul-
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MC 3

PAPEL DE AMINOACIDOS
EXCITATORIOS E OXIDO NiTRICO NA
AVERSAO. Guimaraes, F.S. Dep.
Farmacologia, Fac. Medicina de
Ribeirao Preto, USP, Ribeirdo Preto,
SP.

A porcéo dorsal da substancia cinzenta periaque-
dutal (SCPD) faz parte de um sistema hierarqui-
co, que inclui o complexo amigdaldide e partes
do hipotalamo, responsavel pela elaboragao de
respostas defensivas frente a estimulos ameaca-
dores inatos e proximais. Microinje¢des de ami-
noacidos excitatérios na SCPD de ratos

levam a reagdes de fuga enquanto
antagonistas de glutamato produzem

efeitos ansioliticos. Parte dos efeitos

mediados por receptores NMDA de glu-

tamato podem envolver um aumento na
produgéo de 6xido nitrico (NO). A
administracao de inibidores da enzima

sintase do NO (NOS) na SCPD indu-

zem efeitos ansioliticos. Por outro lado,

a injecdo de doadores de NO, como o

SIN-1, produzem reacdes de fuga

semelhantes aquelas observadas apds
estimulagao elétrico ou quimica do

hipotalamo medial. Este tratamento

também produziu intensa expresséo da
proteina c-Fos, utilizada como marcador

de ativagao neuronal, no préprio

hipotalamo e em outras areas relacio-

nadas a reagdes defensivas, como o

complexo amigdaloide e cingulo. Como

parte dos efeitos do NO envolve o

aumento nos niveis de GMPc, nés

mostramos que a administragcdo na

SCPD do 8-Br-GMPc, um analogo

soluvel do GMPc, produz breve reagédo

de fuga. Finalmente, verificamos que a
exposicgao a episodios Unicos ou repe-

tidos de estresse de imobilizagéo leva

a aumento na expressédo da NOS

neuronal na prépria SCPD e em outras

regides relacionadas a reagdes de

defesa. No conjunto estes resultados

sugerem que o NO pode participar na
modulagéo de reagbes defensivas.

Apoio Financeiro: FAPESP, CNPq

MC 5

MECANISMOS CELULARES DA EOSINOPOIE-
SE EM MODELO ANIMAL DE HIPER-
REATIVIDADE BRONCOPULMONAR.

P. Xavier Elsas, Depto. Imunologia,
IMPPG-UFRJ

Recentemente demonstramos, em camundongos
BALB/c (modelo experimental de hiperreativida-
de broncopulmonar), que a imunizagdo com oval-
bumina, seguida de provocagéo alergénica nas
vias aéreas, aumenta seletivamente o nimero de
eosindfilos ao nivel da medula éssea (MO), as-
sim como a capacidade de resposta as citocinas
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eosinopoiéticas, GM-CSF, IL-3 e IL-5
em cultura de MO (1). Isto depende de
mediadores circulantes liberados entre
2 h e 24 h ap6s a provocacgao,
evidenciados num protocolo de trans-
feréncia de plasma. Em outros estudos
sobre o efeito dos glucocorticéides (GC)
em cultura de MO murina (2), a
dexametasona (Dex) 10 7-10° M,
aumentou: a) o numero total de coldnias
mieldides, b) a fragdo destas culturas
que efetivamente produz eosindfilos; c)
o tamanho médio das coldnias
eosinofilicas puras. Dex (10 7-10% M)
sozinha, ou Dex (10 12 M), na presenca
de GM-CSF, nao tiveram efeito. Dex (10
6-10-1° M) aumentou a resposta in vitro
dos precursores eosinofilicos a IL-5, em
cultura liquida de MO. Dex in vivo (1-5
mg/kg, 2-24 h antes da coleta da MO)
aumentou a formagao de colonias em
presenga de GM-CSF, assim como a
resposta dos precursores, em cultura
liquida, a IL-5. O efeito potenciador in
vivo de Dex foi abolido pelo pré-
tratamento com o antagonista seletivo,
RU486. Hidrocortisona, corticosterona

e Dex apresentaram efeitos semelhan-
tes. Visto as similaridades entre: a) a
provocagao alergénica; b) a exposigéo
in vivo e in vitro a Dex; e c) a
transferéncia de plasma de animais
sensibilizados e provocados,

avaliamos se GC liberados apds a
provocagao alergénica preparam a MO
para uma resposta aumentada a IL-5
em cultura. Os efeitos do plasma
transferido de animais sensibilizados

e provocados sobre a MO de animais
normais foram bloqueados pelo

RU486. O RU486 bloqueou também os
efeitos da provocagao alergénica na
medula 6ssea dos doadores de plas-
ma. Isto demonstra o envolvimento dos
horménios GC na modulagdo da MO
pela provocagao alergénica.

MC 6

vado apoés estimulagao direta da AC,
indicando que eventos posteriores a
ativagdo do sistema receptor/Proteina
Gs/AC seriam responsaveis pela
redugdo do AMP ciclico intracelular.
Esta redugé@o do AMP ciclico
intracelular, apés a ativagao direta ou
indireta da AC, foi correlacionada ao
aumento do AMP ciclico extracelular,
indicando a existéncia de um
mecanismo de extrusdo do AMP ciclico
na fibra muscular esquelética, que
contribuiria para a regulagéo temporal
da sinalizagdo mediada por receptores
acoplados a Proteina G/AC.

MC 7

ROLE OF P38 MAPK AND LEUKOCYTE SPE-
CIFIC PROTEIN 1 (LSP1) IN CHEMOKINE-IN-
DUCED EMIGRATION AND CHEMOTAXIS IN

VIVO. Denise Carmona Cara. Departamento de
Patologia Geral — ICB-UFMG

Leukocyte recruitment is a hallmark feature of
the inflammatory response and involves a sequen-
tial series of molecular interactions between the
leukocyte and endothelial cells. First

leukocytes in the mainstream of blood

flow come into contact with the endot-

helium and roll along the endothelial

surface via a group of molecules termed

the selectins. Next rolling leukocytes are activat-
ed by pro-inflammatory molecules presented on
the endothelial surface to firmly adhere to the
endothelium via integrins. Once adherent, leu-
kocytes then emigrate out of the vasculature and
respond to directional (chemotactic) stimuli that
guide them to the inflammatory source. Selec-
tins, integrins and chemotactic factors show a
close relationship with cytoskeleton and exert an
important role as signal-transducing receptors,
activating diferent biochemical pathways, includ-
ing the mitogen-activated protein kinase cascade.
In the MAKP cascade, p38MAPK phosphorylates
F-actin binding proteins including LSP1, which is
involved in neutrophil cytoskeletal. Using intrav-
ital microscopy and a novel in vivo chemotaxis
assay system, we were able to visualize the leu-

AMP CiCLICO COMO SINALIZADOR DA SINAP-kocyte rolling, adhesion, emigration and direc-

SE NEUROMUSCULAR ESQUELETICAR. O.

Godinho, Setor de Produtos Naturais, Escola Pau-

lista de Medicina - UNIFESP , 04044-020, Sao
Paulo, SP

Variagbes nas concentragdes intracelulares do
AMP ciclico sdo responsaveis pelo controle de
diversos processos fisioldgicos da fibra muscular
esquelética, que incluem a modulagéo da con-
tragdo, da expressao de proteinas sinapticas e do
metabolismo celular. Dentre estes efeitos, estu-
dos realizados em nosso laboratério mostraram
a participagéo do AMP ciclico no aumento da
expressado da enzima acetilcolinesterase (AChE),
induzido pelo peptideo relacionado ao gene da
calcitonina(CGRP). A ativagao dos receptores de
CGRP promove o aumento transitério da AChE
muscular mediado pelo aumento, também tran-
sitério, do AMP ciclico intracelular (da Costa Jr.
et al., Br J Pharmacol, 133:229, 2001). O acu-
mulo transiente do AMP ciclico também é obser-

tional migration toward a source of chemotactic
factor in the extravascular tissue of the cremaster
muscle. In this lecture the results regarding to the
reduction of emigration and directed movement
induced by KC in p38 MAPK inhibitor treated mice
and LSP1 ko mice will be presented..

MC 8

FARMACOLOGIA CELULAR E MOLECULAR DO
METABOLISMO DE PEPTIDEOSEmer S. Ferro,
Departamento de Histologia e Embriologia, Pro-
grama Biologia Celulay Instituto de Ciéncias Bio-
médicas, Universidade de Sdo Paulo, 05508-900,
Sao Paulo, SP; eferro@usp.br

Peptideos séo produzidos pelas células a partir
de proteinas sintetizadas especificamente para

esta finalidade, ou como sub-produtos do meta-
bolismo protéico. Muitos dos produtos formados
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no primeiro caso sao conhecidos
agentes moduladores da comunicagao
celular (neuropeptideos), e contribuem
assim para a manutengéo da
homeostase de organismos vivos. No
segundo caso, em compartimentos
outros que nado aqueles especializados
em degradagéo protéica, mecanismos
celulares especificos induzem protei-
nas a digestao limitada, gerando
peptideos intermediarios, dos quais
muitos sdo totalmente desconhecidos.
As enzimas envolvidas na sintese e
metabolsimo de neuropeptideos, bem
como os locais onde esse processo
ocorre, sdo bem conhecidas e sua
manipulagéo tem importante impacto
terapéutico. Por outro lado, pouco se
conhece sobre os processos da
digestéo de sub-produtos protéicos, ou
da possivel fungdo dos peptideos
intermediarios formados nessa etapa
do metabolismo. Em nosso laboratério
temos nos empenhado na investigagéo
de diferentes aspectos do metabolismo
de peptideos, como a distribuicdo
subcelular e a rota de secregao néo
convencional das metalo-
endooligopeptidases EC 3.4.24.15 e
EC 3.4.24.16. Identificamos ainda,
utilizando o two hybrid system , varias
proteinas de potencial interagdo com a
EC 3.4.24.15 no cérebro de ratos. Mais
recentemente, utilizando enzimas
inativadas por mutacéo sitio-dirigida,
desenvolvemos uma metodologia que
permitiu o isolamento e caracterizagao
de novos peptideos com potencial
atividade farmacoldgica. Apoio
financeiro: FAPESP, CNPq e CAPES
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LIPID MEDIAORS REGULAE CYTOKINE RE-
LEASE FROM EOSINOPHILSChristianne Ban-
deira-Melo, PhD

Laboratério de Imunofarmacologia, Departamen-
to de Fisiologia e Farmacodinamica — FIOCRUZ/
Rio de Janeiro, RJ — Brasil. (cbmelo@gene.dbbm.
fiocruz.br)

We have recently reported that interleukin (IL)-

16, eotaxin and RANTES stimulate vesicular trans-

port-mediated release of preformed, granule-

elicited IL-4 release. LTC , was 10 fold
more potentthan LTD ~ , and at low con-
centrations (0.3-3 nM) elicited, and at
higher concentrations (>3 nM) inhibit-

ed, IL-4 release from permeabilized
eosinophils. Likewise with intact eosi-
nophils, LTC 4 export inhibitors, that in-
creased intracellular LTC 4+» inhibited
eotaxin-elicited IL-4 release. Thus,

LTC , acts, via an intracellular cysLTR
distinct from CysLT1 or CysLT2, as a
signal-transducer to selectively regulate
IL-4 release. These results demonstrate
that LTC ,, well-recognized as a para-
crine mediator, may also dynamically
govern inflammatory and immune re-
sponses as an intracrine mediator of
eosinophil cytokine secretion.

MC 10

CRITERIOS PARA APROVAGAO DE NOVOS
MEDICAMENTOS. Regina Scivoletto; Prof. Tu-
lar Aposentada de Farmacologia ICB/

USP; Coordenadora da Camara de

Assessoria Técnica em Medicamentos.

Os critérios para o registro de novos medicamen-
tos englobam a analise de documentagao técni-
co-cientifica completa do produto o que nao ocor-
re com os medicamentos similares e genéricos.
Nessa documentacéo devem constar

dados das boas praticas de fabricacéo,

ensaios pré-clinicos de farmacologia,

a toxicologia e ensaios clinicos fases

1, 2 e 3 segundo as recomendagdes

da Conferéncia Internacional de

Harmonizagao (ICH). Os ensaios

conduzidos no Brasil, mesmo que ain-

da em andamento, deverao ser

anexados para a analise. Para produtos

ja comercializados por tempo

suficiente, para a avaliagdo de risco/

beneficio na populagéo (pos-

comercializagdo) séo solicitados,

quando pertinentes, dados de

atualizag@o de seguranga ou grandes

ensaios. Os dados cientificos devem ser
acompanhados pelo maior nimero de

crivos disponiveis que, na maioria dos

casos, sao representados por

publicagdes cientificas.

O processo de registro é analisado, inicialmente,
pela equipe farmacotécnica da ANVISA e envia-

derived IL-4 and RANTES from eosinophils, as welldo para um ou mais especialistas na area (Asses-

as, the synthesis at intracellular lipid bodies of
LTC,, the dominant 5-lipoxygenase-derived
eicosanoid in eosinophils. Then, we investigated
whether cysteinyl leukotrienes (cysIl - LTC,/D,/
E,) are intracrine signal transducers that regulate
human eosinophil degranulation mechanisms of
cytokine release. 5-Lipoxygenase inhibitors
blocked IL-16-, eotaxin- and RANTES-induced IL-
4 release; but neither exogenous LTC

LTD , norLTE , elicited IL-4 release.
Only after membrane permeabilization
enabled cysLTs to enter eosinophils did
LTC ,and LTD , stimulate IL-4, but not
RANTES, release. LTC ,-elicited IL-4
release was pertussis toxin inhibitable,

but inhibitors of the two known G pro-
tein-coupled cysLT receptors (cysLTRs)
(CysLT1, CysLT2) did not block LTC -

4

4

sores “ad-hoc”) ou para a Sociedade Médica cor-
respondente. Apds essas etapas, o0 processo &
analisado e discutido pela CREME (Camara As-
sessora Técnico-cientifica em Medicamentos) que
é constituida por 8 membros especialistas esco-
Ihidos pelo Diretor Presidente da ANVISA. Em-
bora, pela legislacao brasileira, o produto sé possa
ser registrado apds a aprovagao e comercializa-
¢ao em seu pais de origem, a sua analise podera
ocorrer simultdneamente aqui, no pais de origem
e em outros paises. Em tempos de

globalizag&o discute-se o conceito de

pais de origem.

N&o ha, ainda, medicamento novo desenvolvido
no Brasil.
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MICRODIALYSIS AS A TOOL FOR
PHARMACOKINETIC EVALUATION

OF FREE DRUG LEVELS. Teresa Dal-
la Costa , Programa de Pds-Graduagéo
em Ciéncias Farmacéuticas, Univer-

sidade Federal do Rio Grande do Sul,

Porto Alegre - RS, Brazil.

Introduction Plasma concentrations of drugs are
only indirectly related to their efficacy. The free
concentrations in the interstitial space, at the site
of action, are responsible for the efect. Microdi-
alysis (MD), allows the determination of free drug
levels without altering the physiology of the tis-
sue under investigation and has been used to in-

XXXIV Congresso Brasileiro de
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very attractive, however, we have to be

sure that the dissolution test effectively
predicts the in vivo performance of drug
products. Such validation is performed

through the establishment of experimental con-
ditions that allow a good IVIVC. For immediate

injection. This effect was reduced by
bosentan (mixed ET A/ET g receptor
antagonist) and A-127722 (selective

ET , receptor antagonist), whereas A-
192621 (selective ET 5 receptor block-
er) actually potentiated nociception

release dosage forms containing class Il drugs (lowinduced by antigen. OVA-induced

solubility and high permeability according to the
Biopharmaceutics Classification

Scheme) it should be possible to es-

tablish strong IVIVC, as dissolution is

the rate-limiting step in absorption and
appearance of the drug in systemic circulation.
This case will be illustrated by a level A correla-
tion between bioavailability and dissolution data
for nimesulide immediate release tablets.

Four categories of IVIVC have been described in
the literature, namely levels A, B, C and multiple
C, categorized in descending order of usefulness

vestigate drugs at various tissues and organs. Spe-and of ability to describe the input of drug ab-

cifically, it was used to investigate tissue concen-
trations of antibiotics after administration to
healthy and infected animaldlethodology. Free
tissue levels of ?-lactam antibiotics (piperacillin,
ceftriaxone, cefaclor) and quinolones (norfloxa-
cin) were investigated by MD in healthy rat thigh
muscle after iv bolus or iv infusion. Free cefaclor
was also determined in lung, simultaneous|¥ip-
eracillin free levels in muscle were investigated
in immunecompromised Escherichia coli infect-
ed rats. Concentrations in plasma and tissues,
measured simultaneously in the same animal and
analyzed by HPLC, were correlated. MD probe
recoveries were determined by the point of no
net flux method or by retrodialysis. Results. A
good agreement between measured and predict-
ed free tissue levels based on plasma

data was obtained for most drugs. For

cefaclor, the results showed similar free

drug profiles in lung and muscle, lower

than the respective plasma levels. Low-

er free tissue levels were also observed

for norfloxacin. For both drugs, a pro-
portionality factor was used to fit plas-

ma and tissue data simultaneously.

Free piperacillin concentrations were

lower at the infection site compared to

the levels determined in healthy rats.
Conclusions . MD is a helpful tool to in-
vestigate free antibiotic concentrations

in tissues. The use of total plasma con-
centrations instead of the active free

levels at the infection site overestimate

the antibacterial potency of the drug.

SP 01.4

USE OF IN VITRO - IN VIVO CORRELATION
FOR THE QUALITY CONTROL OF GENERIC
DRUG PRODUCTS.Nadia Maria \blpato

In vitro - in vivocorrelations (IVIVC) refer to rela-
tionships between in vitro dissolution andin vivo
input rate for solid oral dosage forms. Classically

sorption.

Generally, IVIVC should be developed using two
or more formulations with diierent release rates.
A pilot bioavailability study should be conducted
to determine the in vivo plasma concentration
profile for each formulation. From these data the
in vivo absorption profile is obtained and plotted
against the in vitro dissolution profile in order to
obtain a correlation.

Important aspects of the quality assurance of a
generic drug product include the ability to con-
firm that the correct manufacturing procedures
have been followed for a given batch, that batch-
to-batch reproducibility of the product meets reg-
ulatory requirements, and that the product per-
forms adequately throughout its shelf-life.
Brazilian government, through the policies of
ANVISA/MS, proposed a guidance for IVIVC in-
side the generic products legislation, in an attempt
to provide tools enabling the pharmaceutical in-
dustry to better control the quality of its medi-
cines. If an IVIVC has been proven, simple in vit-
ro dissolution tests can replace more complex
biostudies when minor manufacturing changes
are necessary

SP 02.2

PARTICIPATION OF ENDOTHELINS IN THE
MEDIATION OF IMMUNE RAIN. Rae, G.A. Dept.
of Pharmacology CCB, UFSC, Florianépolis, SC,
Brazil.

Endothelins (ET8) cause nociception, hyperalge-
sia and oedema in mice via stimulation of local
ETA receptors of the hindpaw. However, knock-
out of ETB receptors also reduces pain in some
models. We have investigated if immunological
stimulation can recruit endogenous E3 to cause
pain. To this effect, we found that local ETA (but
not ETB) receptor blockade reduced hyperalge-
sia, but not pain or oedema, triggered by hind-
paw mast cell degranulation with compound 48/
80 (C48). On the other hand, ET-1-induced pain,

dissolution testing is considered as a powerful and hyperalgesia to capsaicin and oedema were sig-

useful method for determining product quality
and sometimes to evaluate the clinical perfor-
mance of dosage forms, mainly for extended re-
lease drug products.

The utility of in vitro  dissolution as a
surrogate for in vivo  bioavailability is

66

nificantly inhibited by mast cell depletion by re-
peated C48, or pretreatment with dexametha-
sone, pyrilamine, cyproheptadine and indometh-
acin. In sensitised mice, challenge with ovalbu-
min (OVA) induced robust nociceptive responses
in sensitised mice over the first 60 min after i.pl.

hyperalgesia ( i.e. potentiation of
capsaicin-induced nociception) was

also prevented by mixed ETA/ATB or
ETA receptor blockade. Thus, mast cells
play a major role in ET-1-induced
nociception, hyperalgesia and oedema
in the mouse paw. In addition, ET
receptor activation contributes
importantly towards nociception

induced by immune mechanisms in sen-
sitised animals and hyperalgesia (but
not nociception or oedema) induced by
C48 in non-sensitised mice.

Supported byCNPq, FAPESP and CIHR-Canada.
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PERSISTENT HYPERALGESIA AND OKINES.
Daniela Sachs

It has been previously described that daily intra-
plantar (i.pl.) injections of prostaglandin E2
(PGE2) and dopamine in rats for 14 days cause
the development of a persistent hyperalgesia state
lasting more than 30 days. During inflammation,
the presence of foreign material in, or injury to,
tissue induces an early response that can be en-
visaged as an “alarm reaction” in which resident
cells appear to play a pivotal role in the develop-
ment of inflammatory hyperalgesia. Although the
“final” peripheral hyperalgesic mediators may be
either a prostaglandin or simpathomimetic amine,
the release of these hyperalgesic agents are me-
diated by cytokines. T o provide further under-
standing about the mechanism involved in the
induction of persistent hyperalgesia, during in-
flammation, we investigated whether interleukin-
1beta (IL-1b), IL-8 or tumour necrosis factor-al-
pha (TNFa) are able to induce persistent hyper-
algesia. Daily i.pl. administration of TNFa, IL-1b
or IL-8 for 18 days led to persistent hyperalgesia,
which lasted at least 30 days after the cessation
of treatment. It was also observed that daily treat-
ment of the animals with indomethacin and
atenolol prevented the induction of persistent
hyperalgesia by IL-1 and IL-8, respectively The
daily co-treatment of TNF a with the combined
treatment, indomethacin plus atenolol, abolished
the induction of the persistent hyperalgesia by
TNFa. In conclusion, our results suggest that IL-
1b- and IL-8-induced persistent hyperalgesia re-
sults from the endogenous release of eicosanoids
and sympathomimetic amines, respectivelf{How-
ever, TNFo-induced persistent hyperalgesia results
from the concomitant endogenous release of
eicosanoids and sympathomimetic mediators.

SP 03.3

SUBCELLULAR TRAFFICKING OF THE CELLU-
LAR PRION PROTEIN.Marco A. M. Prado, De-
partamento de Farmacologia, UFMG.
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The cellular prion protein (PrP
cosylphosphatidylinositol (GPI)-an-
chored membrane protein whose con-
formational altered forms (PrP ) are
known to cause neurodegenerative dis-
eases. Trafficking of PrP ¢ is poorly un-
derstood, thus a green fluorescent pro-

tein (GFP)-tagged PrP ¢ was used to
study PrP ¢ internalization in living cul-

tured cells (SN56). The recombinant

protein was functional and its distribu-

tion pattern was similar to that of en-
dogenous PrP  °. Confocal microscopy

and organelle specific markers suggest

that the protein is found in both the Gol-

gi and endosomal compartments. Com-
parison of the steady-state distribution

of GFP-PrP ¢ and two N-terminal dele-

tion mutants (?32-121 and ?32-134)

show that the mutant proteins accumu-

lated in the plasma membrane at the
expense of decreased labeling in the
Golgi/recycling endosomal compart-

ment. Moreover, GFP-PrP ¢, but not the
mutants, internalized from the plasma
membrane in response to Cu 2 treat-
ment and accumulated in this perinu-

clear region. Perturbation of endocyto-

sis with a dynamin I-K44A dominant-
negative mutant altered the steady-

state distribution of the GFP-PrP ¢, lead-
ing to the accumulation of fluorescence

in unfissioned endocytic intermediates,

and blocked Cu 2* induced internaliza-
tion. These pre-endocytic intermediates

did not accumulate GFP-GPI, a mini-

mum GPl-anchored protein, suggesting

that PrP ¢ trafficking does not depend

solely on the GPl-anchor. Internalized
GFP-PrP © accumulates in Rab5 posi-

tive endosomes and a Rab5 mutant al-

tered the steady-state distribution of
GFP-PrP . Therefore, it is concluded that
PrP ¢ internalizes via a dynamin-depen-

dent endocytic pathway and that PrP ¢
is targeted to the recycling endosomal
compartment via Rab5 positive early
endosomes. These observations indi-
cate that trafficking of GFP-PrP
determined predominantly by its GPI-
anchor.

°)is a gly-

¢is not
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CARACTERIZAGAO DA ELASBE-2 DE RAO:
UMA ENZIMA FORMADORA DE ANGIOTEN-
SINA Il. Carlos Ferreira dos Santos*, Eduardo
Brandt de Oliveira’, Andrew Seth Greene**, Ma-
ria Cristina de Oliveira Salgadé -* Faculdade de
Odontologia de Bauru — Universidade de Sao
Paulo -# Faculdade de Medicina de Ribeirdo Pre-
to — Universidade de Sao Paulo - ** Medical Co-
llege of Wisconsin

Uma elastase-2 foi recentemente descrita como
a principal enzima formadora de angiotensina
(Ang) Il no perfusato do leito arterial mesentéri-
co (LAM) isolado de rato. Investigamos a intera-
¢ao dessa elastase-2 do perfusato do LAM isola-
do de rato (E-2LAMR) com alguns substratos e
inibidores de elastases-2 e de quimases forma-
doras de Ang Il. Os resultados confirmaram e es-
tenderam as similaridades enzimoldgicas entre

elastases-2 pancreaticas e a E-2LAMR.

Além disso, a interagdo até entéo

desconhecida da E-2LAMR com [Pro "
D-Ala '?]-Ang | e CH 5450, ambos

considerados como reagentes seletivos

para quimases, sugere que as

evidéncias para a formag&o de Ang I

in vivo por quimases podem ter sido
superestimadas em investigagdes

prévias sobre vias geradoras de Ang Il
Experimentos realizados com o LAM isolado de
rato analisando o efeito vasoconstritor de Ang I,
Ang |, substrato tetradecapeptideo da renina e
[Pro™-D-Ala'?]-Ang | mostraram a existéncia de
uma via independente da ECA, a qual é sensivel
a quimostatina e Ac-AAPL-CK. Entre os possiveis
candidatos para essa via alternativa a enzima
conversora de angiotensina (ECA) aparece a E-
2LAMR, uma enzima que nao € inibida por cap-
topril e que é sensivel a quimostatina e Ac-AAPL-
CK, um inibidor seletivo de elastases-2. Esses da-
dos em conjunto sugerem um possivel papel para
a E-2LAMR, mas n&do quimases, como uma via
alternativa a ECA para a geragao de Ang Il no
LAM isolado de rato.

A clonagem e o seqiienciamento do cDNA para
a E-2LAMR foram alcangados pela

combinacgdo de transcrigdo reversa e

reagao da polimerase em cadeia. A

seqliéncia do cDNA mostrou-se idénti-

ca a do cDNA para a elastase-2 pancreatica de
rato. O RNA, para a E-2LAMR foi expresso em
LAM, pancreas, pulmao, coragéo, rim, figado e
bago, mas ndo em aorta de rato. Células endote-
liais do LAM em cultura expressaram o RNpara

a E-2LAMR e sintetizaram a enzima. Em conclu-
sdo0, a localizagao intravascular dessa enzima e
sua habilidade em formar Ang Il e ndo clivar esse
peptideo indicam que ela poderia ter uma parti-
cipacao significativa como um agente formador
de Ang Il no sistema cardiovascular

SP 05.1

EQUIVALENCIA FARMACEUTICA. Gerson An-
ténio Pianetti - Faculdade de Farmacia da UFMG

A Equivaléncia Farmacéutica é o produto de es-
tudo aprofundado para determinar a semelhan-
¢a minima necessaria entre dois medicamentos
que pretendam ser intercambiaveis.

E o primeiro passo para o estudo de bioequiva-
Iéncia, pois confere ao pesquisador a certeza de
que a farmacotécnica do medicamento néao sera
o fator limitante de sua absorgao pelo organis-
mo.

O estudo de distribuicdo do farmaco no organis-
mo humano deve ser precedido da certeza de
que a forma farmacéutica atende em nivel de
qualidade todos os parametros farmacopeicos e
que a reprodutibilidade de lotes esteja garanti-
da. Os parametros a serem observados neste tipo
de estudos trazem o rigor da pesquisa cientifica
e determina ndo so6 a qualidade que se espera do
produto comercializado, bem como define que

0 mesmo possa ser substituido pelo seu produto
de referéncia.
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ROLE OF NONSPECIFIC DORMINE UPTAKE
BY NOREPINEPHRINE TRANSPORTER: IMPLI-
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CATIONS ON COCAINE REINFORCE-
MENT IN DAT-KO MICE AND DOPAM-
INE TRANSMISSION IN NAIVE RATS.
Ezio Carboni Ph.D. - Department of
Toxicology, University of Cagliari, Via
Ospedale 72, 09124 Cagliari, Italy.
ecarboni@unica.it

On the basis of behavioral and biochemical stud-
ies, dopamine (DA) has been attributed an im-
portant role in the reinforcing and addictive prop-
erties of drugs of abuse. In particular cocaine and
amphetamine preferentially increase extracellu-
ar DA concentration in the nucleus accumbens
(NAcc) as compared to the caudate putamen
(CPu) when measured by brain microdialys in
freely moving rats. Recently the DA reinforcing
hypothesis has been challenged on the basis of
the report that mice genetically lacking the plas-
ma membrane dopamine transporter (DAT-KO)
still self-administer cocaine. In these mice cocaine
does not produce any increase of extracellular
DA concentration (DA output) in the CPu. W e
instead observed through “in vivo” microdialysis
that cocaine and amphetamine increased signifi-
cantly dialysate DA in the medial part of the NAcc
of both DAT-KO and wild type mice. Cocaine did
not increase dialysate DA in the CPu. In addi-
tion, reboxetine, a specific blocker of the
norepinephrine transporter (NET), in-

creased DA output in the NAcc of DAT-

KO but not of wild mice while GBR

12909 a specific blocker of DAT in-

creased dialysate DA in the NAcc of wild but not
of DAT-KO mice. These observations provide an
explanation for the persistence of cocaine rein-
forcement in DAT-KO mice and support the hy-
pothesis of a primary role of NAcc DA in drug
reinforcement. We investigated further the pos-
sibility that NET could reuptake DA in several rat
brain areas. To this end we studied the effect of
reboxetine on DA output in the NAcc shell, NAcc
core, CPu, bed nucleus of stria terminalis (BNST)
and prefrontal cortex (PfCx) after blockade of DA
by the preliminary administration of GBR 12909.
Results show that the administration the above
drug combination, produced an increase of DA
output in the nucleus accumbes shell (+ 430 %
above basal) grater that the one obtained by the
administration of GBR 12909 alone ( + 300 %
above basal). On the contrary reboxetine did not
increase further the output produced by GBR in
the NAcc core and in the CPu, areas lacking of a
consistent noradrenergic innervation. A cumula-
tive effect of DAT and NET blockade on extracel-
lular DA was also observed in the BNST an area
involved in the acquisition and expression of
emotions where noradrenergic and dopaminer-
gic innervations coexist. On the other hand in PfCx
where similar innervation pattern is present, re-
boxetine but not GBR 12909 increased DA out-
put, confirming a major role of NET in DA clear-
ance from extracellular space. In conclusion this
study shows that DA can be removed from syn-
aptic space by NET even in areas where the OA
is predominant when the latter is pharmacologi-
cally blocked. This mechanism may have rele-
vance in psychostimulant dependence as well as
in antidepressant therapy

SP 06.2

IS MAZINDOL A MILD AND HARMLESS PSY-
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CHOSTIMULANT? A VIEW FROM EX-
PERIMENTAL MODELS. Reinaldo N.
Takahashi. Departamento de Farmaco-
logia, CCB, Universidade Federal de

Santa Catarina, Florianépolis SC.

Mazindol is an anorectic drug extensively used in
Brazil. It is known to act primarily by inhibiting
dopamine uptake by brain dopamine transport-
ers (DAT). Although there is abundant evidence
demonstrating behavioral effects of potent psy-
chostimulants such as cocaine and amphetamine,
there is a paucity of information regarding mazin-
dol effects. This presentation will focus on some
animal studies carried out in our laboratory . In
rodents, acute administration of mazindol was
found to increase the locomotor activity, to pos-
sess rewarding efects as measured in the place
preference conditioning, to induce antinocicep-
tive action in the formalin test and to facilitate a
learning task in the elevated T-maze. Combined
treatment of mazindol plus ethanol resulted in a
greater increase in locomotor activity of mice than
either drug alone. No such interactive efect was
detected in the place preference and in the plus-
maze test of anxiety. Recently, the effects of re-
peated administration of mazindol were exam-
ined in two rats lines bred for contrasting explor-
atory activities. Mazindol developed sensitization
to its locomotor stimulatory effect, but no differ-
ences were detected between Floripa

High and Floripa Low rat lines. The

same drug and schedule of treatment

failed to induce significant responses

in the plus-maze test in both rat lines.

Overall, most of these results appear to be simi-
lar to that induced by cocaine and related stimu-
lants. However, studies examining mazindol self-
administration have reported mixed findings.
Thus, the determinants of mazindol misuse will
be discussed in light of these findings.

SP 071

BIOLOGY OF EOSINOPHIL APOPDSIS. Adri-
ano G Rossi - Respiratory Medicine Unit, Centre
for Inflammation Research, Department of Med-
icine, University of Edinburgh Medical School,
Teviot Place, Edinburgh, EH8 9AG, UK

Although it is well established that eosinophilic
granulocytes are key ééctor cells in host defence
against invading parasites, over-recruitment, un-
controlled activation and defective removal of
these cells play a prominent role in the initiation
and propagation of chronic inflammatory condi-
tions including asthma and allergic rhinitis. Eosi-
nophil apoptosis occurs as part of the normal res-
olution process rendering these cells unrespon-
sive to further stimulation and allowing recogni-
tion by phagocytes (e.g., macrophages) via a ‘si-
lent’ mechanism that does not cause the release
of pro-inflammatory mediators. Although there

is little doubt that apoptosis plays a critical role
in embryological morphogenesis and tissue re-
modelling, it's precise role in eosinophilic inflam-
matory diseases has not been fully elucidated.
Thus the involvement of eosinophil apoptosis in
inflammatory disease will be discussed and the
hypothesis that selective induction of eosinophil
apoptosis and augmented non-phlogistic remov-
al of apoptotic eosinophils by phagocytes as a
potential therapeutic target is proposed. Evidence
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showing that inflammatory mediators
and pharmacological agents can spe-
cifically modulate eosinophil apoptosis
together with potential mechanisms of
action will be discussed. For example,
evidence will be presented indicating a
role for NF- kB activation and specific
arachidonate metabolites (e.g., PGD
D12PGJ , and 15dPGJ ) in the regula-
tion of eosinophil apoptosis. Thus we
believe that by defining the mechanisms
that selectively modulate eosinophil
apoptosis together with those that pro-
mote phagocyte clearance of apoptotic
eosinophils will provide the scientific
foundation for innovative approaches

to the therapy of human eosinophilic
diseases.

27

SP 07.3

IgE/MAST CELL SYSTEM AND THE RECRUIT-
MENT OF EOSINOPHILS IN ALLERGIC CON-
DITIONS. Lima, MCR; Silva, PMR and Martins
MA. Departamento de Fisiologia e Farmacod-
indmica, Instituto Oswaldo Cruz — FIOCRUZ, Rio
de Janeiro, Brasil.

Studies in animal models have contributed greatly
to understanding the mechanisms of eosinophilic
inflammation. In general, systems involving a sin-
gle cycle of passive IgE sensitisation and antigen
challenge failed to evoke eosinophil accumula-
tion. In this study, we postulated that repeated
cycles of IgE passive sensitisation and

antigen challenge may play a role in
up-regulating eosinophil response in

allergic conditions. Antigen-mediated

stimulation of the pleural cavity of rats

passively sensitised with a single injection of IgE
anti-DNP resulted in mast cell degranulation, in-
crease in vascular permeability and mild neutro-
philia, but no eosinophilia. In contrast, a 2™ cy-
cle of sensitisation and challenge, performed with-
in 7 days, showed a marked eosinophilia in par-
allel with a lower plasma leakage and compara-
ble neutrophilia. We found an increase in eotax-
in levels in animals subjected to two rather than
one cycle of sensitisation and challenge. Further-
more, treatment with the P AF receptor antago-
nist BN 52021 or with the lipoxygenase inhibitor
zileuton prevented allergen-evoked eosinophil
accumulation in rechallenged animals. IgE-depen-
dent eosinophilia was not reproduced when (i)
IgE sensitisation or antigen challenge was omit-
ted in the 1 st cycle, or (ii) the 1 st cycle was re-
placed by either a histamine and 5-HT dual chal-
lenge or AF challenge. Interestinglgells express-
ing IL-4 were detected after the 1stand 2™ chal-
lenges. Stimulation with IL-4, instead of the 1st
cycle of sensitization and challenge, up-regulat-
ed eosinophil response caused by IgE plus DNP
challenge 7 days later. Our results indicate that
repeated cycles of IgE-driven inflammation may
lead to eosinophil accumulation in a mechanism
dependent on IL-4, eotaxin,AF and leukotrienes.
Support: CNPq andAPERJ

SP 07.4

ALLERGIC SENSITIZAON PREVENTS UPREG-
ULATION OF HAEMOPOIESIS BY CYCLO-OXY-
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GENASE INHIBITORS IN MICE. Lin-
tomen, L., Elsas, M.I.G., 2Maximiano,
E.S., 'Neto, HA.P., 'Garcia, K.M.,
3Vargaftig, B.B., 2Elsas, P.X "IFF/
FIOCRUZ, 2Depto. de
Imunologia,UFRJ, 3Unité de Pharma-
cologie Cellulaire,Institut Pasteur

Recent findings from our laboratory raise the
possibility that eosinopoiesis is regulated by mech-
anisms involving endogenous prostanoid produc-
tion, and therefore can be modulated by cyclo-
oxygenase inhibitors. It is well-established that
indomethacin (INDO) upregulates hemopoiesis
and protects bone-marrow (BM) from radiation
damage, while allergenic sensitization and chal-
lenge upregulate responses to hemopoietic cy-
tokines in murine BM. So, we decided to investi-
gate whether immunization afects BM respons-
es to INDO and aspirin (ASP). Cultures were es-
tablished from BM cells of: a) naive;b)ovalbumin
(OVA)-sensitized, saline-challenged; or c) O\A-
sensitized, O\A-challenged BALB/C mice. Semi-
solid cultures with GM-CSF and liquid cultures
with IL-5, were established alone or with INDO
(107-10""M) or ASP (107-10%M). Total myeloid
colony numbers and numbers of EPO+ cells were
determined after at day 7. INDO (10  7-10°M)
increased GM-CSF-stimulated myeloid colony
formation and eosinophil precursor responses to
IL-5 in naive mice. However, it had no effect on
BM of ovalbumin-sensitized and challenged mice.
ASP (10’M) had similar effects, equally abolished
by sensitization. INDO was effective on BM cells
from sham-sensitized, ovalbumin-challenged, but
not from sensitized, saline-challenged mice. The
effect of INDO in naive mice was abolished by
transfer of plasma or of spleen cells from immune
donors, and was not prevented by re-

moval of antibody from immune plas-

ma. Upregulation of haemopoiesis by

INDO required adherent cells from naive
bone-marrow. These observations point

to the immune status of the host as a

critical determinant of the effectiveness

of anti-inflammatory drugs.

PAPES, FINERCNPq/RHAE, INSERM, CAPESCO-
FECUB, FIOCRUZAPERJ and PIBIC-CNPq

SP 07.5

MOBILIZAGAO DE PROGENKDRES HEMAO-
POIETICO PARA O PULMAO EM UM MODELO
EXPERIMENTAL DE IMPLANTE ECTOPICO DE
TECIDO PULMONAR.'Maximiano, E.S.,'Elsas,
M.1.G., 2Joseph, D.,%Elsas, PX, ?Vargaftig, B.B.
'IFF/FIOCRUZ, 2Unité de Pharmacologie
Cellulaire,Institut Pasteur 3Depto. de
Imunologia,UFRJ,

A asma cursa com obstrucéo reversivel das vias
aéreas (\A), envolvendo mecanismos inflamaté-
rios agudos que podem ser desencadeados por
alergenos inalados. Resultados de nosso labora-
tério, sugerem que a provocagao alergénica das
VA pela ovalbumina (OWA) tem efeitos marcados
e rapidos sobre a linhagem eosinofilica na me-
dula éssea (MO), por meio de um mediador cir-
culante. Estudamos progenitores eosinofilicos ndo
da MO, mas do tecido pulmonar (TP), de onde
poderiam responder a estimulos alergénicos e
farmacolégicos que exercem agdes importantes
na MO. Tal estudo foi possivel pelo desenvolvi-
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mento, em nosso laboratério, de
métodos para isolar e quantificar
progenitores e precursores
eosinofilicos no TP de animais
alérgicos (Chest, in press). Para estudar
uma possivel fungdo enddcrina do TP,
realizamos experimentos com implan-
te ectépico de TP, no qual o tecido de
doadores sensibilizados e provocados
com OVA liberariam in vivo substancias
capazes de promover a migragéo de
progenitores hematopiéticos para o
pulméo dos animais recipientes.
Nossos resultados mostraram que o
pulmé&o age como um tecido enddcrino,
produzindo mediadores que levam a
acumulagao intrapulmonar de proge-
nitores hematopoiéticos no pulmao dos
animais recipientes.

SP 08.1

ROLE OF ANGIOTENSIN Il IN ENDOTHELIAL
DYSFUNCTION. Vicente Lahera. Department of
Physiology. Universidad Complutense. Madrid.
Spain.

Hypertension is associated with functional and
structural alterations of the arterial wall, which
seem to be responsible for most of the vascular
complications of hypertension. Endothelial dys-
function has been proposed as the most impor-
tant vascular alteration in hypertension, which
leads to the development of arteriosclerosis and
organ damage. Hypertensive endothelial dysfunc-
tion has been mainly characterized by reduced
endothelium-dependent relaxations and en-
hanced endothelium-dependent contractions.
Diminished availability of nitric oxide (NO) seems
to be a major cause for reduced endothelium-
dependent relaxations. Enhanced vascular pro-
duction of reactive oxygen species, specifically
superoxide anions, has been reported

to be an important mechanism respon-

sible for NO inactivation in hypertensive
conditions. Diminished eNOS mRNA

and protein expression and activity

have been proposed as other possible mecha-
nisms accounting for reduced NO in experimen-
tal hypertension. In addition, exaggerated pro-
duction of vasoconstrictor factors such as endot-
helin-1 and thromboxane A2 could also account
for reduced endothelium-dependent relaxations
in hypertension.

Several studies in hypertensive animals and pa-
tients showed that antihypertensive treatment
was able to enhance endothelium-dependent
relaxations and reduced arterial wall thickness.
However, the simple reduction of elevated arte-
rial pressure seems not to be the only mecha-
nism responsible for the beneficial ef fects of
antihypertensive drugs. ACE inhibitors, angio-
tensin Il receptor antagonists (ARA Il), as well as
certain calcium channel blockers, have been dem-
onstrated as the most efficacious antihyperten-
sive drugs in ameliorating endothelial dysfunc-
tion and vascular remodelling. The mechanisms
responsible for the beneficial effects exerted by
the mentioned antihypertensive drugs have been
extensively investigated. Several studies, using a
variety of experimental approaches, suggested an
increased availability of NO produced by A T1

receptor antagonists in hypertensive
rats as a major mechanism leading to
the improvement of endothelial dysfunc-
tion. This could be consequence of ei-
ther blockade of angiotensin Il actions
through AT | receptors or to activation of
AT , receptors. We recently demonstrat-
ed an increase in eNOS mRNA expres-
sion in aorta from SHR treated with can-
desartan, which support the concept
that the effect of ARA Il is produced at
gene level. Other studies showed that
losartan was able to reduce both vas-
cular generation of superoxide anions
and elevated NAD(P)H expression.
Moreover, treatment with candesartan
increased hepatic GSH/GSSG ratio and
reduced MDA levels, without affecting
either GSHPx or GSHRed, further sup-
porting the effects of AT1 receptor an-
tagonists on reactive oxygen species.
Finally, an additional mechanism un-
derlying the amelioration of endothe-

lial dysfunction could also depend on
the reduction of endothelium-depen-
dent contraction produced by ARAII. In
conclusion, many published data sup-
port the critical role of A Il in the devel-
opment and maintenance of endothe-
lial dysfunction in hypertension and in
the progression of arteriosclerosis.

SP 08.3

ENDOTHELIN RECEPDR ANTAGONISTS: AN-
OTHER POTENTIAL ACERNATIVE FOR CAR-
DIOVASCULAR DISEASESRIta C.A. dstes De-
partment of Pharmacology, Institute of Biomedi-
cal Sciences, University of Sdo Paulo - Sdo Paulo,
SP, Brazil

Endothelin-1 (ET-1), the predominant isoform of
the endothelin peptide family, has potent vaso-
constrictor, mitogenic, proinflammatory and an-
tinatriuretic properties which have been impli-
cated in the pathophysiology of a number of car-
diovascular diseases. ET-1 dects are mediated
through activation of ET A and ETB receptors,
members of the G-protein-coupled receptors fam-
ily, which are found in a variety of cells,

including endothelial, vascular smooth

muscle and mesangial cells. Overex-

pression of ET-1 has been consistently
described in salt-sensitive models of
hypertension and in models of renal failure and

it has been associated with disease progression.
The development of a range of peptidic and non-
peptidic ET-1 receptor antagonists represents an
exciting breakthrough in cardiovascular therapeu-
tics and these drugs are currently used in pre-
clinical and clinical trials. Endothelin antagonists
improve endothelium-dependent relaxation,
ameliorate vascular and cardiac hypertrophy as
well as glomeruloesclerosis. An interesting obser-
vation is that these beneficial efects of ET-1 an-
tagonists seem to occur independent of a reduc-
tion in blood pressure levels. Comparison be-
tween selective ETA and combined ER/ETB an-
tagonists in experimental models of cardiovascu-
lar diseases reveal no diérences in terms of their
effects on blood pressure, LV hemodynamics or
remodeling. On the other hand, in salt-sensitive
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hypertension, ETA receptor blockade
prevents vascular hypertrophy and
ameliorates renal function; these effects
involve ETB receptor, considering that
concomitant blockade of ETB receptors
prevents the beneficial effects of ETA
antagonists. Collectively, these data
indicate that ET-1 receptor antagonists
might be of therapeutic interest to pre-
vent hypertension induced end-organ
damage; however, the efficacy of se-
lective ETA vs dual ETA/ETB blockade
to prevent target organ injuries in man
still remains to be investigated.

SP 09.1

IMPORTANCIA DA HIPERGLICEMIA POS-
PRANDIAL NAS COMPLICAGOESSCULARES
DO DIABETES MELLITUS- Marilia de Brito Go-
mes - UERJ.

O diabetes mellitus (DM) pode ser considerado
no momento atual um sério e crescente proble-
ma de saude publica em paises desenvolvidos e
em desenvolvimento. De acordo com as proje-
¢oes da Organizagdo Mundial de Saude, a popu-
lagao diabética aumentara universalmente duas
vezes no proximo milénio, estimando-se que exis-
tirao aproximadamente 300 milhées de pacien-
tes diabéticos. Enfatizamos que 75% destes pa-
cientes vivera em paises em desenvolvimento
onde ha maior dificuldade no acesso a centros
especializados. A maioria destes individuos esta-
ra na faixa etaria de 45 a 64 anos, portanto em
fase de grande participagdo no mercado de tra-
balho com elevado custo social e para o Sistema
de Saude.

Estudo multicéntrico realizado em 1989 em di-
ferentes cidades do Brasil mostrou uma preva-
|éncia de 7,6% no Brasil e de 7,1% no Rio de
Janeiro, com cerca de 30 a 50% dos casos ndo
diagnosticados. Estima-se que no neste milénio
nosso pais tera 11milhodes de diabéticos.

O diabetes esta entre as 7 doengas de maior
mortalidade e morbidade em diferentes grupos
populacionais devido as suas complicagdes cro-
nicas. Das complicagdes cronicas, destacamos as
doencas cardiovasculares que podem pode se
manifestar como doenga coronariana, vascular
cerebral e vascular de membros inferiores e a
nefropatia e retinopatia diabética , como as mais
devastantes para o paciente diabético.

A importancia do controle glicémico nas
complicagbes cronicas

microvasculares em pacientes com

diabetes diabetes tipo2 (DM2) ja foi estabeleci-
da na literatura pelo UKPDS , que demonstrou
reducao do risco de evolugao para retinopatia,
nefropatia e neuropatia com a terapia intensiva
do diabetes. Este fato ndo foi observado em re-
lagao ‘as complicacdes macrovasculares. Este
dado ambivalente poderia ser decorrente de que
no UKPDS o controle glicémico foi avaliado em
fungdo da média ou mediana de mudiltiplas deter-
minagcdes da hemoglobina glicada (HBA, ) e/ou
glicemia de jejum, ndo havendo dados publica-
dos sobre a variabilidade de ambas durante o
estudo. A magnitude da flutuagéo glicémica mes-
mo em um nivel de HBA_considerado como de
bom controle ,seria um importante fator de risco
para as complicagdes crdnicas incluindo-se a do-
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enca macrovascular . A Associagéo

Européia de Diabetes tém sugerido que

0 paciente tenha um menor risco

cardiovascular é necessario manter

uma glicemio pés-prandial <135 mg/dI

e HBA | =6.5%.

Diferentes disturbios metabdlicos pds-prandiais
como os picos hiperglicémicos , a hipertrigliceri-
demia com aumento de quilomicrons remanes-
centes , determinariam uma série de reagdes com
aumento do estresse oxidativo e de diferentes
fatores pré- coagulantes desencadeando uma
resposta inflamatéria . Estes eventos resultariam
em um processo de disfungéo endotelial que pode
evoluir para injuria endotelial e aterosclerose .
Esta sucessdo de eventos teria relevante impor-
tancia na etiopatogenia das complicagbes croni-
cas da doenga como demonstrado em varios es-
tudos prospectivos. Estes estudos tém associado
a doenga macrovascular fatal e ndo fatal no paci-
ente com DM2 co m o nivel da hiperglicemia

pos — prandial recomendando sua avaliagdo
periddica.

SP 09.2

HIPERGLICEMIA POS-PRANDIAL E REAIVI-
DADE WSCULAR

Introdugéao - O diabetes mellitus constitui um
importante problema de satde publica no Brasil.
A doenca e suas complicagdes crénicas micro e
macrovasculares acarretam uma alta taxa de
morbi-mortalidade. No presente trabalho, inves-
tigamos os efeitos agudos de concentragdes ele-
vadas de glicose, semelhantes aquelas encontra-
das em pacientes diabéticos no periodo pés-pran-
dial, na reatividade vascular de rim isolado e
perfundido assim como na aorta isolada de coe-
Ihos ndo diabéticos.

Metodologia - Os rins foram perfundidos com
solugéo de Krebs-Henseleit com fluxo constante
para registro da pressao de perfuséo renal. Os
segmentos de aorta foram instalados em banho
de 6rgéo isolado para registro da tens&o isomé-
trica. Foram utilizadas concentragdes de glicose
correspondem a média glicémica (15 mM) ou
valores maximos (25 mM) observados no perio-
do pds-prandial dos pacientes diabéticos acom-

cou apenas a vasodilatacdo maxima

observada na circulagao renal.

Conclusées -Niveis elevados de glicose seme-
Ihantes aos encontrados nos pacientes diabéti-
cos no periodo pds-prandial, sédo capazes de pro-
vocar alteragdes agudas significativas na reativi-
dade vascular da circulagao renal assim como na
aorta de coelhos n&o diabéticos.

SP 09.3

LEUCOCITOS, MOLECULAS DE ADESAO E HI-
PERGLICEMIA Zuleica Bruno Fortes

A resposta inflamatéria em resposta a diferentes
estimulos esté diminuida no diabetes mellitus. Isto
pode explicar, em parte, a maior propensao de
individuos e animais diabéticos a infecgdes. Os
leucdcitos, importantes componentes do proces-
so inflamatério, tem seu comportamento altera-
do pelo diabetes mellitus, a migragéo leucocita-
ria estando bastante diminuida. Esta redugéo
pode ser explicada, pelo menos parcialmente,
pela diminuigdo de expressao de moléculas de
adesdo como ICAM-1 e da P-selectina pelo en-
dotélio vascular de animais diabéticos por aloxa-
na. O tratamento com insulina é capaz de rever-
ter essa alteracéo, restaurando a expressao da
molécula de adesdo ICAM-1 no endotélio. Isto
indica papel importante da insulina e/ou da hi-
perglicemia na alterac&o. A hiperglicemia croni-
ca pode levar a complicagdes tardias do diabetes
mellitus e trés mecanimos principais tem sido
propostos para explicar o papel téxico da glicose
nessas complicagbes: a exacerbagao da via dos
poliois, a formagao dos produtos de glicagéo
(AGEs) e 0 aumento do estresse oxidativo. Pode-
se interferir nesses processos com agentes como
os inibidores da enzima aldose redutase envolvi-
da na formagé&o dos poliois, com a aminoguani-
dina que diminui a produgéo dos AGEs e com
agentes antioxidantes como as vitaminas C e

E. Animais diabéticos tratados com esses agen-
tes tiveram o comportamento leucocitario cor-
rigido, indicando assim a participagcao desses
mecanismos no fendmeno estudado. Esses tra-
tamentos parecem ter restaurado a resposta
migratéria diminuida nos animais diabéticos

por restaurar a expressao de molécula de ade-

panhados no Hospital Universitario da UERJ. Apdssao ICAM-1 e P-selectina no endotélio sem

trés horas de perfuséo (rim isolado) ou incuba-
¢ao (aorta isolada) com glicose normal (5.5 mM;
grupo controle) ou com as concentragdes eleva-
das de glicose, a reatividade vascular foi avaliada
com substancias vasodilatadoras dependentes
(acetilcolina) e independentes

(nitroprussiato de s6dio) do endotélio.

A influéncia isolada da hiperosmolari-

dade do meio foi analisada com solu-

¢oes de manitol em concentragdes equi-
valentes as de glicose.

Resultados -Houve reducéao significativa na va-
sodilatagdo dependente do endotélio, tanto na
circulagéo renal quanto na aorta, em presenga
de glicose elevada. Ndo foram observadas alte-
ragdes da vasodilatagéo independente de endo-
télio nos diferentes grupos. O aumento da osmo-
laridade do meio induzido por manitol, modifi-
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interferir com a expressao de moléculas de
adesédo expressas nos leucdcitos como a L-se-
lectina e complexo CD18. Apoio financeiro:
FAPESRCNPq.

SP 11.1

ROLE OF MATRIX METALLOPRO-
TEINASES IN MEDIATING ACUTE
CARDIOVASCULAR DYSFUNCTION
DURING PRO-INFLAMMATORY CY-
TOKINE CHALLENGE. Cindy Qun
Gao ', Grzegorz Sawicki 2, Wilma L.
Suarez-Pinzon 3, Tamas Csont 2 Miec-
zyslaw Wozniak 4, Péter Ferdinandy 5
and Richard Schulz "2 - Departments of
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Pediatrics ', Pharmacology 2 and Medi-
cine 3, Cardiovascular Research Group,
University of Alberta, Edmonton, Alber-

ta, Canada. Department of Clinical
Chemistry 4, Medical University of Wro-
claw, Wroclaw, Poland. Department of
Biochemistry 5, Cardiovascular Re-
search Group, University of Szeged,
Szeged, Hungary.

Objective: Pro-inflammatory cytokines depress
myocardial contractile function by enhancing
peroxynitrite production, yet the mechanism by
which peroxynitrite does this is unknown. As
matrix metalloproteinases (MMPs) can be acti-
vated by peroxynitrite and can proteolytically
cleave troponin | in hearts, we determined wheth-
er this occurs in cytokine-induced myocardial
dysfunction.

Methods: Isolated working rat hearts were per-
fused with buffer containing interleukin-1 b, in-
terferon-g and tumor necrosis factora.

Results: Cytokines induced a marked decline in
mechanical function during 60-120 min of per-
fusion. This decline was accompanied by in-
creased myocardial inducible NO synthase activ-
ity and perfusate dityrosine (a marker of perox-
ynitrite), compared to control hearts. Before the
decline in mechanical function there was en-
hanced MMP-2 activity in the perfusate. This was
accompanied by decreased tissue levels of MMP-
2, tissue inhibitor of matrix metalloproteinases-4
and troponin | in cytokine-treated hearts. The
collagen content of the heart was not affected by
cytokine treatment. A neutralizing anti-MMP-2
antibody or the MMP inhibitors Ro31-9790 or
PD166793 attenuated the decline in myocardial
function. Moreover , the MMP-2 antibody pre-
vented the decline in myocardial MMP-2 and
troponin | levels.

Conclusions: Myocardial contractile dysfunction
caused by pro-inflammatory cytokines results in
MMP-2 activation and a decline in tissue inhibi-
tor of matrix metalloproteinases-4 in the heart.
Troponin | is also a target for the proteolytic ac-
tion of MMP-2 during acute heart failure trig-
gered by pro-inflammatory cytokines. Inhibition
of MMPs may be a novel pharmacological strat-
egy for the treatment of acute inflammatory heart
disease.

SP 11.2

PARADOXICAL EFFECT OF NITRIC OXIDE IN
SEPSIS.Fernando Q. Cunha. Department of Phar-
macology, Faculty of Medicine Ribeirdo Preto,
University of S&o Paulo, A venida dos Bandei-
rantes, 3900, 14049-900- Ribeirdo Preto, Sao
Paulo, Brazil

Previous studies have demonstrated

that intravenous administration of en-

dotoxin decreases the migration of neu-
trophils into the inflammatory site. It

seems that the neutrophil migration im-
pairment is mediated by the circulating inflam-
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matory cytokines, such TNF- aand IL-8
released by the host cells stimulated by
endotoxin or other bacteria byproducts.
This is supported by the fact that intra-
venous administration of these cytok-
ines reduced the neutrophil migration
induced by different inflammatory stim-
uli. We used the CLP (cecal legation
and puncture) model to investigate
whether failure of neutrophil migration
occurs in sepsis, and whether it corre-
lates with the disease outcome. The
severity of sepsis correlates with the
number of puncture in cecum: 2 punc-
tures (SL-CLP) present a peritonitis with
intense neutrophil migration and 100%
of animals survived, whereas 12 punc-
tures (L-CLP) presented high number
of bacteria in the peritoneal cavity and
in the circulation and 90-100% of mor-
tality. It was observed failure (90%) of
neutrophil migration towards infectious
focus in L-CLP group. This fact is due to
a decrease in the rolling (97%) and con-
sequently in the adhesion (86%) of
neutrophil to endothelium cells, evalu-
ated by intravital microscopy. In addi-
tion, it was observed significantly in-
crease in concentration of TNF- a,IL-1 b
and IL-10 in the exsudates and sera ob-
tained from L-CLP animals. The failure
of neutrophil migration to infection fo-
cus is mediated by nitric oxide, since
the neutrophil migration failure, the re-
duction in the rolling and adhesion were
not observed in iINOS-/- mice and, ami-
noguanidine, a selective iINOS inhibi-
tor, prevented the phenomena. Further-
more, it was also observed that circu-
lating neutrophils obtained from septic
patients present failure of neutrophil
migration in vitro , which correlated with
the severity of the disease. The neutro-
phils from septic patients presented re-
duction in the cytosolic levels of F-ac-
tin. In conclusion, we demonstrated that,
in CLP sepsis, the failure of neutrophil
migration is an important event in dis-
ease pathogenesis and that NO is in-
volved in the process. Further, we sug-
gest that NO reduces the neutrophil
migration through modulating the roll-
ing and the chemotaxis ability of neu-
trophil . Financial support: CNPq,
FAPESP, PRONEX).

SP 11.3

LIPID BODIES IN LEUKOCYTES: IMRCT FOR
INFLAMMATORY MEDIATOR PRODUCTION
IN SEPSIS.'P Pacheco,"*FA Bozza!R.N Gomes,
SM Bozza,*PF Weller, '"HC Castro-Faria-Neto!PT
Bozza.'Lab Imunofarmacologia, Dep.Fisiologia e
Farmacodinamica, |IOC, FIOCRUZ entro de &r-
apia Intensiva, HUCFF andDep. Imunologia,ln-
stituto de Microbiologia, UFRJ, Rio de Janeiro,
RJ, Brazil#Beth Israel Deaconess Medical Center
Harvard Medical School, Boston, MA, USA.

Lipid bodies are rapidly inducible, specialized
cytoplasmic domains for eicosanoid-forming en-

zyme localization, which we hypothe-

size, may have specific roles in en-

hanced inflammatory mediator produc-

tion during pathological conditions, in-

cluding sepsis. However, little is known

about the origins, composition or functions of lipid
bodies in vivo. We show that lipid body numbers
were increased in leukocytes from septic patients
in comparison to healthy subjects. Analogously
the intrathoracic administration of LPS into mice
induced a dose- and time-dependent increase in
lipid body numbers. Pretreatment with anti-CD14
or anti-CD1 1b/CD18 mAb drastically inhibited
LPS-induced lipid body formation. Moreovek PS
failed to form lipid bodies in C3H/HeJ ( TLR4
mutated) mice, demonstrating a requisite role for
LPS receptors in lipid body formation. LPS-in-
duced lipid body formation was also inhibited

by the AF-receptor antagonists, suggesting a role
for endogenous FAF. The eicosanoid-forming en-
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that iINOS-derived or donor-derived NO

is important in initiating hyporespon-

siveness to vasoconstrictors but not in
maintaining it for long periods. Once NO

has changed the vessel responsive-

ness, these changes seems to be maintained for
long time periods by a complex interplay between
guanylate cyclase and potassium channel activa-
tion, even when iNOS expression is minimal.
Financial support: PRONEX, CAPES and CNPq.

SP 11.5

ALTERED INFLAMMA TORY RESPONSE IN
MICE OVEREXPRESSING TSG-14/PTX3.
Danielle G. Souza, Adriana C. Soare$, Vanessa
Pinho', Humberto T orloni2, André Montagnini 2,
Luiz F. L . Reig?, Mauro M. Eixeira', Adriana A.
M. Dias® -MWUFMG, Belo Horizonte, Brazil?Hos-

zymes 5-lipoxygenase and cyclooxygenase-2 were pital do Cancer A.C. Carmago, S&o Paulo, Brazil

immunolocalized within both experimentally in-
duced (LPS in mice) or naturally occurring (sep-
tic patients) lipid bodies. The pro-inflammatory
cytokine involved in the pathogenesis of sepsis,
TNF-a, was also shown to co-localize within lipid
bodies. Prior stimulation of leukocytes with LPS
in vivo to form lipid bodies enhanced the capac-
ity of leukocytes to produce both leukotriene B,
and prostaglandin E,. In conclusion, our studies
indicate that lipid bodies formed after LPS stimu-
lation and sepsis are sites for eicosanoid forming
enzymes and cytokine localization and may de-
velop and function as structurally distinct, intrac-
ellular sites for paracrine eicosanoid synthesis
during inflammatory conditions.

SP11.4

ROLE OF POTASSIUM CHANNELS IN NITRIC
OXIDE-INDUCED CHANGES OF VASCULAR
REACTIVITYJamil Assreuy (UFSC).

NO is one of the main effectors in sepsis/septic
shock, a condition which displays a progressive
hypotension, resistant to vasoconstrictors, which
ends in multiple organ failure and death. Several
reports indicate that the mechanisms for this re-
sistance to vasoconstrictors are more complex
than simply a high and continuous production of
NO by iNOS. We have shown that the infusion of
NO donors (SNP or SNAP) into the rat circulation
causes long-lasting reductions (40-80%; 24 h) in
the response of several vasoconstrictors, concom-
itant with increases in the response to vasodila-
tors. Similarly results were found in rat aorta rings.
These results indicate that NO-induced changes

and ®Ludwig Institute for Cancer Research, Séo
Paulo, Brazil

TSG-14/PTX3 is a gene inducible by TNE-IL-1o
and LPS in fibroblasts, macrophages and endot-
helial cells. It encodes a 42kDa-secreted glyco-
protein that belongs to the pentraxin family of
acute phase proteins. Recently we demonstrat-
ed that TSG-14 transgenic mice (TSG-14tg) over-
expressing the murine TSG-14 gene under con-
trol of its own promoter are more resistant to LPS-
induced shock and to polymicrobial sepsis caused
by cecal ligation and puncture (CLP). Here we
compare the inflammatory response between Wt
and TSG-14tg mice submitted to different mod-
els of experimental acute inflammation: ischemia
and reperfusion (I/R) of the superior mesenteric
artery (SMA) and cerulein-induced acute edem-
atous pancreatitis. Following I/R of the SMA, TSG-
14tg mice showed impaired survival rate which
appeared secondary to a markedly increased in-
flammatory response, as assessed by the local
(duodenum and ileum) and remote (lung) en-
hancement in vascular permeabilityhemorrhage
and neutrophil accumulation. Moreover , tissue
concentrations of TNFa, interleukin-1b, KC and
MCP-1 were higher in TSG-14tg as compared to
Wt mice. Of note, elevated TN& concentrations

in serum were only observed in TSG-14tg mice
and blockage of TNFa action prevented lethality
of TSG-14tg mice. These results demonstrate that
transgenic expression of TSG-14 induces an en-
hanced local and systemic injury and TNFo-de-
pendent lethality following I/R. When TSG-14tg
and Wt mice were injected with cerulein, both
lineages developed acute pancreatitis as indicat-
ed by increased serum levels af-amilase. TSG-

on vascular responsiveness to vasoconstrictors andl4tg mice have a significant augmentation of

vasodilators are more profound and long-lasting
than previously described. Our results also show
that NO donors reproduce the change in vessel
reactivity seen in septic shockretment with LPS
similarly reduced (~ 50%) pressor responses to
phenylephrine. When given just before phenyle-
phrine, L-NAME reversed the hyporesponsiveness
at 8 but not at 24 h after LPS injection. The ex-
pression of INOS was highest 8 h after LPS de-
creasing to almost none by 24 h. Guanylate cy-
clase inhibition reversed the hyporesponsiveness
at 24 but not at 8 h, whereas tetraethylammoni-
um reestablished normal responses to phenyle-
phrine at both time points. Therefore, it appears

pancreatic edema in comparison with Wt mice
(assessed by histological analysis) as well as higher
tissue concentrations of TNFa and IL-1b (pan-
creas and lungs) and MIP-2 (pancreas). The lev-
els of IL-10 in the tissues of TSG-14tg after cer-
ulein induction are lower than in Wt mice. &ken
together, the results obtained from these experi-
ments suggest that TSG-14 plays a role in con-
trolling inflammatory responsein vivo, at least in
part, via modulation of local and systemic TN
and IL-1b production. Moreover, our results sug-
gest that TSG-14 may be a relevant therapeutic
target for the pharmacological treatment of acute
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injuries in which IL-1 band TNF a are
thought to contribute to the severity of
the disease.

SP 121

ROLE OF ENDOTHELIN IN CARDIGSCULAR
PHYSIOPATHOLOGY. Barton, Matthias - Medi-
cal Policlinic & Clinical Atherosclerosis Research
Laboratory, Department of Internal Medicine,
University Hospital, CH-8091 Zurich, Switzerland

macrophages which pyrogenic activity
depends on central release of CRF 4.
Fever induced by icv ET-1 was unaf-

fected by indomethacin, CRF-antago-

nist ( a-helical CRF ) or soluble TNF
receptor subtype |, but was blockade

by dexamethasone or IL-1 receptor an-
tagonist (IL-1ra). Fevers induced by

PFPF and CRF were similarly inhibited

by icv IL-1ra.

Conclusion: These findings suggest that pyrogen-
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of 'Pharmaceutical Sciences, FURB,
Blumenau, SC and 2Pharmacology,
UFSC, Florianépolis, SC - clg@furb.br

Introduction and Goals: Dysfunctions in the pro-
duction/actions of endothelins (ETs)

might underlie several human

respiratory diseases. Here we assess

the effects of ET receptor antagonists

on oleic acid(AO)-induced lung injury

ic activity of LPS, PFPF and CRF share a common in mice.

ET, receptor-mediated pathway which seems in-

Research in the past 20 years has greatly increasedlepend on PGs. Furthermore, our finding that IL-

our understanding of the pro- and anti-athero-
sclerotic functions of endothelial cells. Shortly
after the first description of endothelial cell-de-
pendent relaxation by Furchgott and Zawadzki,

a sustained peptidergic vasoconstrictor activity
from supernatants of cultured endothelial cells
was reported by Hickey and coworkers. Cloning
of the genes encoding for the endothelin protein
family by ¥nagisawa and Masaki, the subsequent
idenfication of receptors, and the availability of
receptor-selective and non-selective antagonists
have enabled numerous studies in experimental
animals and human, which now recognize the
endothelin system as one of the key systems in-
volved in cardiovascular regulation. Althoough
initially discovered as vasoconstrictor protein, ET
has turned out to be a crucial factor contributing
to many pathologies associated with abnormal
function or structure in the cardiovascular system.
These conditions include cardiac hypertrophy ,
heart failure, arterial and pulmonary hyperten-
sion, glomerulosclerosis, atherosclerosis, obesity
and aging. Activation of the ET system mainly
occurs at the cellular level and thus ET-1 acts as a
local rather than a circulating factor However, in
severe cases of conditions like congestive heart
failure plasma levels of the peptide also increase.
In addition to the cardiovascular functions of ET-
1 and its receptors, novel roles including angio-
genesis/carcinogenesis, regulation of enzyme ac-
tivitiy, and immunomodulation will be discussed.

SP 12.2

WHERE ARE INSERTED ENDOTHELINS IN FE-
VER PATHWAYS? Fabricio, A.S.C.; Zampronio,
A.R.; D’¢rleans-Juste,;Rae, G.A.; & Souza, G.E.P
Lab of PharmacologyFCFRP-USP Ribeirdo Pre-
to, SP

Aim: Blockade of central endothelin EJ receptor
reduces and abolishes fevers induced by li-
popolysaccharide (LPS) and endothelin (ET) in
rats, respectively. ET triggers production of sev-
eral cytokines?, which participate in fever to LPS
and stimulate ET-1 release from dif ferent cell
types®. We have attempted to situate the ETs in
the cascade of mediators underlying LPS-induced
fever.

Methods/Results: Rectal/core temperature of male
Wistar rats (@00 g) were recorded for 6 h after
pyrogen injections. The selective ET  receptor
antagonist (BQ-788, icv) did not modify fevers
caused by icv injections of IL-b, TNF-q, IL-6, IL-
8, prostaglandins E, or F ,0. BQ-788 abolished
fever caused by icv CRF or by PFPfpre-formed
pyrogenic factor derived from LPS-stimulated
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1ra inhibits fever induced by ET-1 as well as by
CRF or PFPF implicates IL-1 in the fever mecha-
nisms situated downstream from endothelin ET
receptors

1 Br. J. Pharmacol. 125:542, 1998; 2 Med. In-
flamm. 2:417, 1993; 3:155, 1994; 2 J. Cardio-
vasc. Pharmacol. 26:S56, 1995;Inflamm. Res.
49: 473, 2000.

Support: RPESP

SP 123

Methods and Results: Under light ether anaes-
thesia, male Swiss mice (35-40g) were given Evans
blue (EB, 50 mg/kg, i.v). After 1 h, they received
i.v. either AO (80 mg/kg,) or vehicle (0.1% BSA),
were killed 1 h later and perfused intracardiacal-
ly with saline. Lungs were removed and EB con-
tent extracted (48 h at 40°C in formamide) and
evaluated, as an index of plasma extravasation,
by photocolorimetry (at 620 nm). AO increased
lung EB content, with a maximum at 1 h after
injection (BSA 11.8 +£3.9; AO 98.7 +4.2 ry/total
tissue). Injected i.v 30 min prior to AO, bosentan
(mixed ETA/ETB receptor antagonist; 30 mg/kg),
R0-468443 and A-192621 (both selective ETB
receptor antagonists; at 3 or 10 and 15 or 30

CONTRACTILE RESPONSE AND INCREASE OF mg/kg) each significantly decreased lung EB con-
CYTOPLASMIC CALCIUM INDUCED BY ENDOT-tentto 39.4 +5.4;64.4 +2.1and 33.7 *1.5;

HELIN-1 IN V ASCULAR SMOOTH MUSCLE
CELLS.Bendhack, L.M. & LindeA.E. - Lab Phar-
macology FCFRP-USPRibeirdo Preto, SP

Endothelin-1 (ET-1), the most potent vasoconstric-
tor agonist produced by the endothelial cells, was
described by Yanagisawa et al. (1988). V¢ stud-
ied the effects of ET-1 in rat tail arteries from re-
nal hypertensive (2K-1C) and normotensive rats
(2K). The contractile response induced by ET-1 is
lower in 2K-1C than in 2K arteries. The sensitivity
and efficacy of ET-1 are not dected by endothe-
lium removal in either group. ET-1 binds to its
receptors on vascular smooth muscle cells and
subsequently induces an increase in the [C&"],
which is essential for cell contraction. It is gener-
ally accepted that the most of the ET-1-induced
sustained contractions and increases in [Ca 2]
require the entry of extracellular Ca 2*. In addi-
tion to promoting Ca #* influx, ET-1 causes the
release of intracellular C&*. ET-1 fails to induce
contraction of 2K and 2K-1C arteries in C-free
medium, indicating the extracellular Ca** as the
main source. The contraction induced by ET-1 is
similarly inhibited by nifedipine in arteries from
2K and 2K-1C rats. Since the increase in [€} is

a primary event for vascular contraction, a mod-
ification of [Ca '], regulation may contribute to
the altered arterial smooth muscle reactivity in
renal hypertension. ET-1 similarly increases the
[Ca?], in 2K and 2K-1C tail artery cells. All to-
gether, our results suggest that the depressed re-
sponsiveness to ET-1 in 2K-1C tail arteries is not
due to endothelium dysfunction, or to altered
contribution of the sources of C&", but is related
to a mechanism which is downstream from [€3
mobilization.

Support: APESRE PRONEX.

SP 12.4

ENDOTHELINS IMPLICATED IN OLEIC ACID-
INDUCED ACUTE LUNG INJUR Y IN THE
MOUSE. 'Guimaraes, C.L. andRae, G.A. Depts.

46.3 +£9.9 and 29.3 *6.4, respectively, and re-
duced AO-induced leukocyte (and neutrophil)
infiltration into BAL, without changing values/
counts in BSA-treated control lungs. In contrast,
the selective EA receptor antagonist ABT-627 (5
or 10 mg/kg) was ineffective.

Conclusion: Acting through ETB receptors, endog-
enous EB are important mediators of AO-induced
acute lung injury.

Support: This study was supported by CAPES,
PRONEX and CNPq. ET receptor antagonists were
kindly provided by Actelion and Abbott.

SP 13

DESENVOLVIMENTO DE PROGRAMA INTE-

GRADO VISANDO A EXTRAGAO, PURIFICA-
GAO, IDENTIFICAGAO E CARACTERIZAGAO
FARMACOLOGICA DE PRINCIPIOS ATIVOS

NATURAIS DE ORIGEM ANIMALA. P. Corrado

- Departamento de Farmacologia da Faculdade
de Medicina de Ribeirdo Preto, Universidade de
S&o Paulo (FMRP/USP)

A presente Mesa Redonda, visa divulgar o papel
da ciéncia brasileira em programa de particular
importancia, pois envolve o trabalho integrado

de grupos multidisciplinares com o objetivo co-
mum de obter novos instrumentos para a analise
biolégica de drogas. Para atingir esse objetivo,
serdo apresentados aspectos relevantes em estu-
dos realizados por cada grupo, cujos represen-
tantes deverao enfatizar as diversificadas fungdes
e a atividade integrada por cada um de seus com-
ponentes (quimicos, bioquimicos, fisidlogos, far-
macdlogos, toxicélogos, histopatdlogos etc) bem
como assinalar os fatores que impedem o desen-
volvimento adequado do programa que é de ine-
gavel relevancia cientifica pois, além da consti-
tuicdo de grupos multidisciplinares cientificamen-
te integrados, proporciona a formagéo de novos
Recursos Humanos nessa area, reconhecidamen-
te carente em nosso pais que, paradoxalmente,
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é considerado o de maior
biodiversidade do planeta. Face ao
exposto, a presente Mesa Redonda
visa, outrossim, avaliar a possibilidades
da ciéncia brasileira de fomentar e
promulgar programas dessa natureza,
além de estimular e intensificar o
intercambio entre os diferentes grupos
no sentido de minimizar os fatores que
impedem o seu desenvolvimento
didatico-cientifico.

SP 13.1

TOXINAS EXTRAIDAS DE VENENOS ANIMAIS
COM ESTRUTURA DE FOSFORBES ACOMO
FERRAMENTA PARA O ESTUDO DE MECANIS-
MOS BIOLOGICOS. Yara Cury, Laboratério de
Fisiopatologia, Instituto Butantan, Sdo Paulo, Bra-
sil

As fosfolipases A(FLA)) apresentam grande ocor-
réncia em venenos de serpentes, sendo respon-
saveis por agdes neurotoxica, cardiotdxica, mio-
toxica e inflamatdria. O estudo da atividade des-
tas toxinas tem auxiliado na caracterizagao dos
mecanismos fisiopatolégicos dos envenenamen-
tos ofidicos e favorecido a sua utilizagdo como
ferramenta cientifica importante para a compre-
ensao dos mecanismos moleculares envolvidos

de Farmacologia, Setor Produtos
Naturais, Escola Paulista de Medicina,
UNIFESP. 04044-020 Sao Paulo, SP.

Ha mais de duas décadas, o grupo tem se dedi-
cado ao estudo farmacoldgico de produtos natu-
rais visando principalmente, a obtengéo de mo-
léculas lideres para a produgdo de medicamen-
tos. Ao longo deste periodo, foram desenvolvi-
dos também estudos com produtos de origem
vegetal e animal, utilizados como ferramentas
para a investigagcdo de mecanismos pré- e pds-
juncionais da transmiss&o neuromuscular esque-
lética. Assim, foram estudados os serjanosideos
A e B do falso timb8erjania caracasanado pseu-
dohidrolato da  Lippia grata e do timol;

dos flavondides da Heliconia
psittacorum ; dos alcaléides

geissospermina e geissosquizolina do
Geissospermum leave (pau-pereira),

da |-bebeerina do Chondrodendron
platyphylum e do derivado quaternario

da |-hiosciamina, fenténio e analogos.

O estudo de toxinas e venenos foram

iniciados no exterior em colaboragéo

com o grupo do Prof. E. X. Albuquerque,
utilizando-se, por exemplo, a a-
bungarotoxina da cobra Bungarus mul-
ticinctus  na evidenciagéo de algumas
propriedades dos receptores

nicotinicos juncionais e extra-

na dor e inflamagao. Estudos realizados pelo nos- juncionais; a histrionicotoxina e a

s0 grupo, em colaboragéo com o Instituto Clodo-

miro Picado da Costa Rica, utilizando enzimas comPendrobates histrionicus

estrutura de FLAisoladas deBothropsasper, evi-
denciaram os mecanismos centrais e periféricos
responsaveis pela agéo nociceptiva destas toxi-
nas, a importancia da presenga da atividade ca-
talitica para a intensidade do efeito nociceptivo
elicitado e o papel de sitios catidnicos presentes
nestas moléculas para a indugao deste efeitoa-T
balhos recém-iniciados em colaboragéo (a) com
o Instituto de Ciéncias Biomédicas/USP, estao
possibilitando caracterizar a agéo destas FL.80-
bre o conteddo neuronal de neurotransmissores
envolvidos com a nocicepgao e (b) com a Uni-
versidade do Colorado/EUA, permitirdo o avan-
¢o na compreenséao da mediacéo central da dor
acarretada por estas FLAe de mecanismos para
o seu controle. Pesquisadores do Laboratério de
Farmacologia do Instituto Butantan tém caracte-
rizado as propriedades e mecanismos proé-infla-
matorios destas toxinas, evidenciando

a agdo estimulatoria sobre a

funcionalidade e o metabolismo de

macroéfagos. Ainda, como resultado de
colaboragdes nacionais (intra- e inter-
institucionais) e internacionais, estes
pesquisadores isolaram e

caracterizaram, em trabalho pioneiro,

uma FLA , doveneno de Micrurus
lemniscatus , com atividade coagulante,
miotéxica e edematogénica. O

intercdmbio entre os diversos grupos,

além de favorecer o desenvolvimento

cientifico, tem promovido a formagao de
recursos humanos nesta area.

SP 13.3

TOXINAS ANIMAIS COMO FERRAMENT AS
PARA ESTUDO DA TRANSMISSAO NEURO-
MUSCULAR ESQUELETICAC. Souccar Depto.

gefirotoxina da ra colombiana

, ha caracteri-
zagao de sitios envolvidos no bloqueio
nao-competitivo da transmissao
neuromuscular. Posteriormente,
estudos realizados em colaboragéo
com pesquisadores do Instituto
Butantan, mostraram que a fragédo
miorelaxante do veneno da aranha
brasileira  Phoneutria nigriventer
deira) reduziu a liberagédo do
neurotransmissor por inibir o influxo de
Ca? noterminal  nervoso motor e inibir

o processo de exocitose. Também em
colaboragao com grupos do Instituto
Butantan, foi observado que o veneno

do peixe Talassophryne nattereri
(niquim) ndo tem acéo especifica na
transmissao neuromuscular e que os
efeitos produzidos pelo veneno : dor
intensa, eritema, edema e necrose,
sabidamente resistentes aos
antiinflamatorios ndo-esteroidais, foram
atenuados por um inibidor especifico

de calicreina tecidual. Mais

recentemente, em colaboragdo com
Rodrigues-Simioni e col. da UNICAMP,
as agdes pré-juncionais do veneno de
Bothrops neuwiedi pauloensis e fragédo
ativa foram comprovadas em

preparagdes neuromusculares de
mamiferos e aves. Os exemplos
mencionados reforgam que a

colaboragao inter-institucional comple-
mentar é estratégia eficiente a ser
estimulada no estudo da

biodiversidade brasileira.

(arma-

SP 13.4

MECANISMOS DE AGAO DEQXINAS DE ORI-
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GEM ANIMAL: CONTRIBUIGAO DO
ESTUDO INTEGRADO DE
BIOQUIMICOS E ELETROFISIOLOGIS-
TAS. P.S.L. Beirdo, Depto. de Bioqui-
mica e Imunologia, Instituto de Ciéncias
Biolégicas, Universidade Federal de
Minas Gerais, 31270-901 Belo
Horizonte, MG.

Inspirado no trabalho pioneiro do Prof.
Carlos R. Diniz, um dos primeiros
bioquimicos do mundo a se dedicar ao
estudo da composigao e do mecanis-
mo de agdo de venenos animais,
formou-se em Belo Horizonte um grupo
informal de pesquisadores
interessados em realizar estudos
abrangentes e integrados das toxinas
peptidicas de venenos animais,
especialmente de artrépodos. O grupo
nucleou-se no departamento de
Bioquimica e Imunologia da UFMG,
mas logo se expandiu para a Fundacéo
Ezequiel Dias (FUNED), para onde se
transferira o Prof. Diniz e onde foram
trabalhar recém doutores formados na
UFMG e em outras universidades
brasileiras e estrangeiras. O grupo se
organizou de forma matricial, onde
cada componente passou a se
especializar em uma ou mais
abordagens, de forma complementar
aos demais componentes do grupo,
dando ao conjunto uma grande capa-
cidade de enfrentamento dos
problemas, e otimizando a utilizagédo de
recursos fisicos e humanos no estudo
das toxinas. De uma maneira geral, a
FUNED se especializou na parte de
purificag@o e de analise quimica das
toxinas, enquanto a UFMG se
especializou nos estudos
farmacolégicos e de mecanismos de
acao, utilizando abordagens farmaco-
l6gicas e eletrofisiologicas. Uma impor-
tante colaboragao internacional com a
Universitée de la Méditerranée, de
Marselha, contribuiu para a agregagao
de mais competéncia ao grupo. Pode-
se mencionar como exemplos do
conhecimento gerado pelos trabalhos
do grupo: (1) em relagdo ao veneno da
Phoneutria  nigriventer , foram estabe-
lecidos métodos de purificagao de
varios dos seus peptideos téxicos, bem
como a sequéncia total ou parcial das
mesmas. Oito destes peptideos foram
clonados e tiveram seus cDNA sequen-
ciados, revelando seu provavel modo
de processamento pds-traducional.
Foram identificados os mecanismos de
acao de toxinas que agem em canais
de Na * (PnTx2-6 e PnTx2-5), em canais
de Ca 2* (?-PnTx3-3, PnTx3-2), inclusi-
ve identificando os subtipos de canais
por elas afetados, e sobre canais de K
(PnTx3-1). Foram identificadas toxinas
que agem seletivamente em insetos,
Tx4(1-6), bem como seu modo de agdo.
(2) em relagao as toxinas de escorpido,
prosseguindo o trabalho pioneiro de
purificacé@o e de caracterizagao da
toxina do  Tityus serrulatus , foi mostrado
0 mecanismo do seu efeito liberador
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de mediadores quimicos, bem como o
provavel mecanismo molecular de sua
agao sobre canais de Na *. O veneno
do Tityus bahiensis teve sua
composigao peptidica caracterizada.
Toxinas inseticidas foram identificadas
nos venenos das duas espécies de
escorpido. Este modelo de organiza-
¢ao tem mostrado que a cooperagao &
mais produtiva do que a soma do
trabalho isolado de cada pesquisador.

SP 15.3

DIFFERENTIATION OF DOPAMINERGIC PHE-
NOTYPE IN CULURED CNS NEURONS: ROLE
OF NEUROACTIVE PEPTIDES AND cAMBor-

ba, J.M.C., Henze, | ., Barreto, M. S. G., Gardino,

P.F., de Mello, M.C.F, Hokog, J.N., andde Mello
F.G.IBCCF; CCS BI-G UFRJ, 21949-900, Brasil

In the present study we examined whether the
Pituitary Adenylate Cyclase Activating Polypep-
tide (PACAP), a highly eEctive stimulator of ade-
nylyl cyclase activity, might influence the differ-
entiation of dopaminergic cells of the chick reti-
na. PACAP (10nM) was able to induce greater
that 10 fold cAMP accumulation in retinas ob-
tained from 7-day-old embryos. This ef fect de-
clined after embryonic day 15. Using cultured
cells and tyrosine hydroxylase immunocytochem-
istry we observed that tyrosine hydroxylase (TH)-
positive cells were detected in cultures prepared
from retinas at embryonic day 8, 9 and 10, after
6 days of culture. Cultures treated with 10nM
PACAP for 6 days showed a 2 to 3 fold increase
in the number of TH—positive cells in cultures
prepared from 9 and 10 day-old embryos. This
effect was similar to that observed with cultures
treated with forskolin (10 nM). Cultures treated
with a specific antagonist of PAC-1 or VPAC re-
ceptors (Maxd4, 500nM and P ACAP6-38,
300nM), displayed a 50% reduction of the spon-
taneous diferentiation of TH-positive cell, as com-
pared to untreated cultures. Our results indicate
a narrow window during development when un-
differentiated dopaminergic cells may be influ-
enced by specific signals conveyed by PACAP,
possibly via the production of cAMP . Support:
CAPES; CNPq;APERJ and Pronex.

Curso 1.1

DEPENDENCIA DE ALCOOLAmarante Silva, F

XXXIV Congresso Brasileiro de
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consumo dessa bebida (acima de 5,4%
do PIB). De imediato, caracterizaremos
o0 mecanismo de tolerancia via sistema
gabaérgico, taurinérgico e
glutamatérgico nos receptores NMDA.
O mecanismo da dependéncia sera
caracterizado pela agéo do alcool
sobre o Circuito central da recompen-
sa mediado pelos neurotransmissores:
dopamina, serotonina, noradrenalina,
endorfinas, taurinas e glutaminas. A
sindrome da abstinéncia alcodlica sera
caracterizada e seu tratamento farma-
colégico sera o consenso da
Associagao Brasileira de Alcool e outras
Drogas, baseado no uso de tiamina,
benzodiazepinicos e butirofenonas,
tanto para tratamento domiciliar como
ambulatorial ou hospitalar. O
tratamento farmacolégico da
dependéncia sugerido por nés, ja que
ndo ha consenso, sera baseado em
medicagao aversiva tipo antabuse;
medicamentos “anti-craving”, como
acamprosato e nalmefene;
medicamentos contra o prazer da
utilizagao do alcool mas nao aversivos,
como o naltrexone e outros medicamen-
tos com potencial uso no tratamento da
dependéncia ou em suas
comorbidades. Ao final, sera
apresentado um resumo das condutas
farmacolégicas. Os slides da
apresentagao estardo disponibilizados
na Home page do Centro:
www.cenpre.furg.br.

Curso 1.2

DEPENDENCIA DE RBACO.Sinnott Silva, E .-
Fundacgéo Universidade Federal do Rio Grande,

Ministério da Saude, com o apoio
cognitivo-comportamental associado
ao medicamentoso e as situagdes po-
tenciais para o mesmo, com um papel
bem definido de minimizar os sintomas
da sindrome de abstinéncia, uma
importante dificuldade para deixar de
fumar. Medicamentos eficazes: terapia
de reposicéo da nicotina (adesivo
transdérmico e goma de mascar) e a
bupropiona. (antidepressivo atipico).
Sera langado um estimulo as pesqui-
sas farmacoldgicas para melhor
conhecimento das agdes da nicotina e
descoberta de substancias para
diminuir a sindrome de abstinéncia com
eficacia terapéutica e minimos efeitos
colaterais. Os slides da apresentagao
estardo na Home page
www.cenpre.furg.br.

Curso 2
ESTRESSE.Déborah S. da Mha

A significancia fisiopatolégica do estresse na hi-
pertensao, aterosclerose, doengas em artérias
coronarias, infarto do miocardio e outros tém sido
descritas. O efeito do estresse sobre o sistema
cardiovascular depende de multiplas variaveis. A
literatura reporta uma subsensibilidade ao efeito
cronotropico da NA e uma diminuigao da afini-
dade de adrenoceptoresb, atriais ao metoprolol
apos estresse de imobilizagdo; uma reestrutura-
¢éo do baroreflexo cardiaco apos estresse de jato
de ar em ratos; uma hiporreatividade a NA em
aorta isolada de ratos submetidos ao estresse de
imobilizagdo e frio, e ainda, que uma exposigao
prévia ao estresse cronico de imobilizagéo, se-
guido de exposigao aguda ao estimulo estresso-
génico, ndo previne as alteragdes de reatividade

Dep. de Ciéncias Fisiolégicas, Centro Regional de vascular endotélio-dependentes, observado em
Estudos, Prevengao e Recuperacdo de Dependen-aorta de ratos. O modelo de estresse de choque

tes Quimicos — Rio Grande — RS

Os resultados do | Levantamento Domiciliar so-
bre o uso de drogas psicotropicas no Brasil, reali-
zado pelo CEBRID em 2001, mostrou que 41,1%
da populagao brasileira ja fezuso na vida de ta-
baco, sendo que 9% s&o dependentes. Das fo-
Ihas da planta Nicotiana tabacum sao extraidas
mais de 4.000 substancias quimicas, mas € a ni-
cotina a responsavel pelos efeitos centrais do ta-

na pata aumenta a liberagao de endotelina-1 no
sistema nervoso central e modula a resposta sim-
patica ao estresse, via estimulagéo de receptores
ET,. A participagéo do NO nas respostas adapta-
tivas ao estresse é sugerida pelo aumento da ati-
vidade do sistema- NO observado em cultura de
células endoteliais submetidas a tensdes de cisa-
Ihamento (shear stress) e em vasos coronarianos
de ratos apos estresse de imobilizagdo, bem como
uma redugao nos niveis plasmaticos de arginina

baco que levam a dependéncia. Os objetivos destaobservada em ratos submetidos ao estresse de

aula sao: 1.caracterizar a dependéncia do taba-

imobilizagdo e um aumento da expresséo de

- Fundag3o Universidade Federal do Rio Grande, €0; 2.apresentar possiveis mecanismos dessa de- RNAM-NOS no nucleo paraventricular de ratos
Dep. de Ciéncias Fisioldgicas, Centro Regional de Pendéncia e discutir o consenso para o tratamen- estressados. Em experimentos in vivo, & seme-
Estudos, Prevencao e Recuperacdo de Dependen-to. Seréo vistos a farmacocinética da nicotina, suaslhanga do observado em aorta isolada, o estres-

tes Quimicos — Rio Grande — RS

Os objetivos sdo: 1.Caracterizar a dependéncia
do alcool; 2.Apresentar possiveis mecanismos

dessa dependéncia; 3.Apresentar possiveis trata-

acgoes através de estimulagédo de neurdnios coli-
nérgicos; liberagdo aumentada dos neuro-hormé-
nios acetilcolina e dopamina (circuito central da
recompensa); do glutamato

(aprendizado e a memodria) e dos niveis

mentos farmacoldgicos da abstinéncia dessa dro- de endorfinas no cerebro (euforia), as

ga psicoativa; 4.Apresentar possiveis tratamen-
tos farmacoldgicos da dependéncia dessa droga
psicoativa e 5.Apresentar resultados de avalia-
¢ao do grau de severidade da dependéncia do

doencgas associadas ao uso de tabaco,
o que faz as pessoas se tornarem de-
pendentes e como se estabelece a
dependéncia com os componentes

alcool. Para tal, apresentaremos estatisticas naci- fisico, psicoldgico e condicionamentos.

onais relacionadas ao uso na vida do alcool (aci-
ma de 75%), assim como os custos sociais do
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Sera apresentado o consenso sobre
abordagem e tratamento do fumante do

se determinou uma diminuigao na resposta pres-
sora a NA e um aumento na resposta pressora a
ACh, que foram abolidos pela administracdo de
L-NAME. Em nosso laboratério, os animais sub-
metidos ao estresse de imobilizagao, apresenta-
ram presséao arterial basal significativamente
maior, em relagdo aquela observada em animais
normais. Esses resultados ndo apenas reforgam
as evidéncias da literatura sobre a importancia
da liberagdo basal de NO na regulagéo do tono
vascular e no controle da presséo

sanglinea em condigdes normais,

como sugere sua participagédo no
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controle da pressao arterial apos ex-
posicao ao estresse.

Curso 2.1

MECANISMOS GERAIS DA RESPOSA ADAP-
TATIVA AO ESTRESSE: HABITUAGAO, SENSI-
BILIZAGAO E SISTEMA OXIDO NIiTRICOPro-
fa. Dr Sandra Cordellini. Depto. de Farmacologia
UNESP-Botucatu.

ou crdnico perturba esta homeostasia
determinando perda de peso corporal,

aumento de peso da adrenal,

diminuicéo da liberagéo dos fatores de
relaxamento endoteliais, proteinuria e

aumento da presséo arterial, sendo

estes sintomas semelhantes ao quadro
eclamptico observado em humanos.

Em humanos, o estresse materno durante a gra-
videz determina aumento nos niveis séricos de

CRH, ACTH e cortisol, alterando o desenvolvimen-

to fetal, fato que na vida adulta favorece a inci-
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disponiveis e com seletividade
diferencial para os subtipos de
receptores muscarinicos, como
importantes instrumentos na
identificagdo e caracterizagao destes
receptores em estudos farmacoldgicos
funcionais e em ensaios de
autoradiografia e imunohistoquimica.

Curso 3.2

SINALIZAGAO INTRACELULAR DOS

A resposta ao estresse & parte integrante do siste- déncia de alteragdes cardiovasculares, desordens RECEPTORES MUSCARINICOS.

ma biolégico adaptativo. Respostas fisiolégicas e
comportamentais ao estresse sao necessarias ao
homem e animais dentro do meio ambiente di-
namico e freqiientemente desafiador em que vi-

psiquiatricas e transtornos comportamentais
como diminui¢do da interagao social, aumento

Rosely Oliveira Godinho, UNIFESP-
EPM

da ansiedade e aversdo ao sono, sendo estes even-

tos também observados na esquizofrenia.

vem. Quando as situacdes tornam-se cronicas, as O estresse também determina uma série de alte-

respostas ao estresse podem ser inadequadas e

racdes vasculares e comportamentais no indivi-

patoldgicas. O sistema de estresse é composto porduo adulto normal, que se fazem de maneira

estruturas centrais e periféricas, que apoés um es-
timulo estressor fisico ou emocional, inicia uma

dependente de diferentes fatores, dentre eles o
SEexo.

resposta adaptativa ao estresse. Os componentes Dados anteriores obtidos em nosso laboratério

centrais sdo o nucleo paraventricular que libera

o horménio liberador de corticotrofina (CRH),
paralelamente ao locus ceruleus e outros nicleos
noradrenérgicos. A ativagdo dos componentes
centrais do sistema de estresse determina a esti-
mulagao dos componentes periféricos, que séo
formados pelo eixo hipotalamo-hipéfise-adrenal
e o sistema simpatoadrenal. Estes sistemas inte-
ragem de forma complexa para manter a home-
ostase do organismo, em particular , durante a
adaptacgao circulatéria ao estresse. Dessa forma,
a exposicao a agentes estressores leva, freqien-
temente, a um aumento simultaneo das ativida-
des dos eixos simpatico-adrenomedular e hipo-
talamo-hipofise-adrenocortical. A exposicao re-
petida ao agente estressogénico, sem grandes
conseqliéncias adversas, diminui o grau da res-
posta adaptativa ao estresse - habituagao. Entre-
tanto, experiéncias altamente aversivas aumen-
tam a resposta adaptativa ao estresse repetido -

demonstram nao haver diergismo sexual na res-
posta vascular adaptativa ao estresse, embora a
literatura relate diergismo sexual em diferentes
sistemas. Assim, demonstrou-se que a hipoten-
séo ortostatica observada apds exercicio fisico se
faz de maneira mais expressiva na mulher adulta
quando comparada aos homens na mesma ida-
de, e que a exposigdo ao frio determina diminui-
¢ao da freqiiéncia cardiaca bem como aumento
da temperatura da pele significativamente mai-
ores em homens.

A ativagdo do SNA simpatico em resposta ao es-
tresse mental, pode aumentar o hematécrito e a
viscosidade sangiinea, levando a ocorréncia de

Nesta aula sera abordada a sinalizagéo intracelu-
lar mediada pela ativagéo dos 5 subtipos de coli-
noceptores muscarinicos, membros da superfa-
milia de receptores acoplados a proteina G. As
divergéncias no nimero e na seqiéncia de ami-
nodcidos na 32 alga intracelular do receptor séo
responsaveis pela interagao seletiva destes recep-
tores com diferentes proteinas G. Desta forma,
os subtipos M1, M3 e M5 acoplam-se preferen-
cialmente a proteina qu ativando a fosfoli-

pase C & e estimulando a formagéo do trifosfa-
to de inositol e diacilglicerol, subprodutos do bi-
fosfato de inositol (IP3) e diacilglicerol (DAG). Por
outro lado, os receptores M2 e M4 promovem a
inibicdo da enzima adenilil ciclase, mediada pela
ativagdo dos membros da familia da proteina Gi/
0. Apesar destas vias serem classicas, os recepto-
res M2 podem ainda acoplar-se a canais de Ke
modular canais de Cd*, assim como a fosfolipa-
se A2, fosfolipase D e tirosinas quinases. A res-
posta biolégica, desencadeada pela ativagao dos

hemorragias. Estas alteragdes s&o minimas no sexgolinoceptores muscarinicos, depende ainda da

feminino e de grande impacto no sexo masculi-
no e se igualam no periodo pés-menopausa, aler-
tando para a importancia dos horménios gona-
dais no diergismo sexual observado nas respos-
tas adaptativas ao estresse nos diferentes siste-

sensibilizagdo. O sistema limitante de estresse, quénas.

restringe a atividade do sistema de estresse e
aumenta a resisténcia das estruturas celulares e
érgaos a injuria, € composto por componentes
centrais (GABA, dopamina, opidides, substancia
P) e periféricos (prostaglandinas, sistema antio-
xidante, proteinas do estresse). A exposigéo ao
estresse determina ainda a ativacéo da sintese
de 6xido nitrico que atua tanto no sistema cen-
tral, restringindo a atividade dos nucleos hipo-
talamicos (PNV/LC) e bulbo, bem como nos sis-
temas locais, restringindo a liberagéo de hormo-

Curso 3.1

EXPRESSAO GENICA E CARACTERISTI®ORS F
MACOLOGICAS DOS RECEPRES MUSCARI-
NICOS. Maria Christina Vérneck de Avellar, UNI-
FESP-EPM.

Os receptores muscarinicos, membros da super-
familia de receptores acoplados a proteina G,

nios do estresse (CRH, catecolaminas, ACTH, gli- possuem papel importante na modulagdo de va-

cocorticoides) e inibindo o processo de injuria
tecidual, respectivamente.

Curso 2.3

ESTRESSE: RESPOSAS ADAPRTIVAS EM DI-
FERENTES SISTEMAS GESAGAO E DIERGIS-
MO SEXUAL NA RESPOST\ASCULAR ADAP-
TATIVA AO ESTRESSE.Ubirajara Lanza Junior
Pés-graduando em nivel Doutorado do Progra-
ma de Farmacologia, ICB - USP - So Paulo.

Na vigéncia de gravidez, adaptacdes fisioldgicas
surgem em decorréncia da

necessidade da mae garantir tanto a
homeostasia prépria quanto a de sua

prole. O estresse de imobilizagdo agudo

rias fungdes do sistema nervoso central e perifé-
rico quando ativados pela acetilcolina. A hetero-
geneidade dos receptores muscarinicos tem sido

espécie animal, da idade, do tecido estudado e
da concentragdo de agonista utilizado.

Curso 3.3

MECANISMO DE REGULAGAO DOS RECERT
RES MUSCARINICOS. Catarina Segreti Porto,
UNIFESP-EPM.

Recentes estudos tem mostrado que os recepto-
res muscarinicos podem formar homo- e hetero-
dimeros ou ainda oligémeros. A dimerizagéo dos
subtipos M, e M, pode estar envolvida na ampli-
ficagdo da sinalizagao intracelular e/ou na ativa-
¢éo de uma via de transdugao alternativa. Varios
mecanismos estao envolvidos na regulagéo do
numero e funcéo dos receptores muscarinicos. A
dessensibilizagéo destes receptores, induzida pelo
agonista, geralmente envolve a fosforilagdo do
receptor por PKC, PKA ou quinases de receptores

demonstrada por estudos funcionais, estudos com acoplados a proteina G (GRKs) e a ligagio do-

radioligantes e técnicas de biologia molecular .
Nesta aula sera apresentada uma visao atualiza-

arrestina ao receptor fosforilado, inibindo sua li-
gacao com a proteina G. Um segundo mecanis-

da da identificagéo e caracterizagdo molecular dos mo de regulagao ¢ a internalizagao do receptor

subtipos destes receptores ja descritos até o mo-
mento (M1, M2, M3, M4 e M5). A estrutura gé-
nica e os dominios proteicos de cada subtipo de
receptor muscarinico, importantes para a intera-
¢ao com drogas e estimulagéo de sinalizagéo in-

da superficie celular, que pode levar a degrada-
¢ao do receptor em lisossomas e, consequente-
mente, diminuigdo do nimero de receptores da
superficie celular ou a desfosforilagdo em vesicu-
las endocitéticas, por acado de fosfatases especifi-

tracelular serdo discutidos. Os novos conhecimen- cas, Seguida por recic]agem para a membrana

tos, recentemente gerados pelos estudos de mu-
tagdes génicas e tecnologia de camundondem-
ckout para estes receptores, também serao revi-
sados. Sera dada énfase as drogas,

toxinas e anticorpos, atualmente

celular. Este ultimo mecanismo é visto como um
processo de ressensibilizagdo. Os subtipos de re-
ceptores muscarinicos podem utilizar diferentes
vias de internalizagé@o, ndo retornando para a
superficie celular ou sendo reciclados para a
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membrana plasmatica. O processo de
internalizagéo, além de regular o
numero e a sensibilidade do receptor
ao agonista, pode ter um papel na
ativagao da via das MAPKs, como ja
mostrado para outros tipos de
receptores. Além da prépria
degradacéo do receptor, a regulagéo
do numero de receptores na
membrana celular pode ocorrer por
mudangas na estabilidade ou taxa de
transcricdo do RNA mensageiro ou
aindapor regulagao heterdloga, por
meio da interagdo com outros
receptores acoplados a proteina G.

Curso 3.4

NEUROADAPRAGAO AO ESTRESSE.Estefania
Gastaldello Moreira

Qualquer estimulo, real ou subjetivo, que amea-
ce a integridade fisiolégica ou psicolégica de um
individuo, ativa o sistema de estresse no encéfa-
lo, cujo principal objetivo é manter ou recuperar
o equilibrio do organismo. O encéfalo ndo so-
mente é o local no qual a resposta ao estresse é
iniciada e coordenada mas é também um alvo

ate inflammatory tissue destruction in a
wide variety of human diseases, such
as rheumatoid arthritis, myocardial inf-
arction, adult respiratory distress syn-
drome and asthma. Concerning to the
structure, it has been demonstrated that
chemokines are 8-12 kD heparin-bind-
ing proteins that are rich in basic amino
acids and contain conserved cysteines
motifs forming essential disulfide bonds
between the first and thirds and the sec-
ond and fourth cysteines located near
the N-terminus of the protein defining
four structural motifs: CXC, CC, C and
CX3C. The chemokine receptor exerts
most of their biological effects by bind-
ing to a large family of Gi-protein-cou-
ple seven-transmembrane receptors
leading to activation of multiple intrac-
ellular signalling pathways. The ago-
nist- protein G receptors ligation involve
activation of the heterotrimeric G
complex that is responsible, when acti-
vated, for different cellular functions. For
example, the stimulation of chemotaxis
by a chemokine enquires functional
coupling of the receptor to G a,, because
migration is completely inhibited by

treatment of the cells with pertusis tox-

albg

dos mediadores do estresse liberados durante estain. However, G, itself appears not to be
resposta. Assim, neuroadaptagées desencadeadashecessary for cell migration. The essen-

pelos mediadores do estresse (neurotransmisso-
res, neuropeptideos, horménios) ocorrem com o
objetivo de otimizar a capacidade adaptativa do
organismo e aumentar sua chance de recuperar
o equilibrio. Essas neuroadaptagdes manifestam-
se como modificagdo de comportamentos pré-

tial step is the release of the heterotrim-
eric G protein  bgsubunits from G
the G |, protein-coupled receptor. It was
shown that only bgsubunits released
from G -coupled receptors, but not those
released from G -orG ,-coupled recep-

a,and

existentes ou aquisigao de novas estratégias com- tors, could mediate cell migration.

portamentais. Se as neuroadaptagdes ocorridas
nao forem suficientes para diminuir o estimulo

estressor a resposta ao estresse persiste e ha umaCurso 4.6

exposicao prolongada aos mediadores do estres-

se, o0 que pode ter efeitos adversos em varios sis- THE ROLE OF MAPK IN THE EOSINO-

temas do organismo, levando a doengas. Assim,
acredita-se que uma resposta ao estresse inade-
quada ou exacerbada levaria a um desequilibrio
de neurotransmissores, distlrbios nos ritmos cir-
cadianos e atrofia de estruturas cerebrais, fatores
estes que estariam envolvidos em doengas como
a ansiedade, depresséo, agressividade, uso abu-
sivo de drogas, estresse pos-traumatico e esqui-
zofrenia. Neste mddulo, revisaremos as neuroa-

PHIL-INDUCED CHEMOKINE ACTI-
VATION AND MIGRATION. Oliveira
SHP. Faculty of Dentistry, FOA, UNESP,
Aragatuba.

The activation of eosinophils by cytokines or
chemokines is a critical event in the allergic in-
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taxin-2 (CCL24) is able to alter eosino-
phil integrin function via mitogen-acti-
vated protein kinases, suggesting that
MAP kinases, may facilitate eosinophil
recruitment at the sites of allergic inflam-
mation by shifting their adhesion mole-
cule usage away from VCAM-1-domi-
nated to ICAM-1-dominated pathways.
In summary, understanding the intrac-
ellular signalling pathways triggered by
chemoattractants that govern eosino-
phil trafficking to sites of inflammation
may offer additional molecular targets
for antagonism of eosinophil-mediated
allergic diseases.

Curso 5

Bases Celulares da Cronofar-
macologia

O Curso tem por objetivo apresentar os
ultimos avangos no sistema
cronobiolégico e avaliar como este
pode interferir na resposta do
organismo a drogas.

Os seres vivos adaptaram-se ao longo
dos anos as variagdes ritmicas do
ambiente de forma a estarem
preparados para as oscilagdes e nao
somente terem acdes reativas as
mesmas. Para poder prever as
mudangas ambientais, os organismos
precisam marcar o tempo por si e
compararem este tempo endégeno com
as variagdes ritmicas da natureza.
Desta forma foi desenvolvido um
sistema para marcar o tempo
endogenamente (relégio biolégico), um
mecanismo que permita o ajuste deste
relogio as 24 horas do dia e vérios
mecanismos que informam aos érgaos
e sistemas esta variagéo temporal. Na
primeira aula a Profa. Regina P. Markus
apresentara dados que demonstram a
existéncia de um relégio endégeno, sua
localizagdo anatémica e o mecanismo
de funcionamento em nivel celular e
nuclear. A segunda aula, ministrada
pela Dra. Zulma Silva Ferreira versara

flammatory response of the tissue. Because of this sobre o funcionamento da glandula

fact, a better understanding of the signal trans-

daptacdes desencadeadas pela resposta ao estresduction pathways, which regulate eosinophil

se, bem como o envolvimento dos corticosterdi-
des e das monoaminas (noradrenalina, dopami-
na e serotonina) nestas neuroadaptagoes.

Curso 4.2

CHEMOKINES AND INTRACELULAR SIGNAL-
LING PATHWAYS INVOLVED IN THE CELL MI-
GRATION.Oliveira SHP Faculty of Dentistrif OA,
UNESR Aragatuba.

Chemokines are a large family of cytokine play a
highly important role in orchestrating the exquis-
itely organised and regulated movement of cells
to specific locations within the body expressing a
large repertoire of chemokine receptor in differ-
ent cells type. In addition chemokines promote
leukocyte migration, and are potent cellular acti-
vator. Because chemokines are able to elicit dif-
ferent cell-type, they have been shown to medi-
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chemotaxis, activation and their sequestration to
sites of inflammation in the tissue, is the consid-

erable importance. The mitogen-activating pro-
tein kinase (MAPK) cascade is one of the most

pineal, os mecanismos de produgao e
controle da melatonina, que é o
horménio conhecido como horménio
do escuro e que é produzido a partir de
comandos do relégio central. Serao
avaliados os neurotransmissores e

frequently studied signal transduction systems and neuromoduladores envolvidos no

is known to participate in variety of pathophysi-

controle da produgéo de melatonina e

ological responses and multiple cellular functions, as respectivas vias de sinalizagéo. Na

such as proliferation, dif ferentiation, survival,
activation and locomotion. Five distinct MAP ki-

terceira aula, a doutoranda Celina
Monteiro Lotufo apresentara os

nase cascades have been described in mammali- mecanismos periféricos de agdo da

an cells, including the extracellular-regulated ki-
nase 1 and 2 (ERK1/2)(p42/44), the c-jun N-ter-
minal kinase (JNK), the p38 MAP kinase, ERK3
and ERKS. In recent studies, in eosinophils, eo-

taxin (CCL11), a CC chemokine that bind CCR3,

induces degranulation and chemotaxis through

the activation of ERK2 (a downstream from p42/

44 MAPK) and p38 mitogen-activated protein

kinases. However p38 MAP kinase plays a great-

er role than ERK2 in the eosinophil dif ferentia-
tion and MIP-1a production by eosinophils. Eo-

melatonina, descrevendo acéo via
receptores de membrana e agao
intracelular. Nesta aula também sera
dada énfase aos efeitos da melatonina
sobre a resposta inflamatéria.



Curso 5.1

Ritmos biolégicos: “clock genes” e
relogios periféricos. Regina Pekelmann
Markus (IB/USP)

Todas as células estudadas tém mostrado
capacidade de gerar marca-dores de tempo.
No entanto, em mamiferos células localizadas
nos nucleos supraquiasmaticos do hipotalamo
sao capazes de gerar um ritmo robusto que,
através de vias neurais e humorais é
retransmitido para todo o organismo
permitindo uma sincronizagéo das diferentes
funcdes. Além disso o reldgio é sincronizado
pelo ciclo claro-escuro ambiental as atividades
diurnas e noturnas. Os genes do reldgio
funcionam de forma sincronica transcrevendo
proteinas que tem sua meia vida controlada
por outros genes. Neste curso faremos um
descricédo do estado da arte deste topico, bem
como, da relagdo com os horménios
relacionados com atividade (glicocorticéides)
e escuro (melato-nina).

Curso 5.1

Glandula pineal e melatonina,
horménio sinalizador do escuro Zulma
da Silva Ferreira (IB/USP)

A glandula pineal tem como principal
fungao a sincronizagéo dos varios
ritmos biolégicos ao ciclo de iluminagao
ambiental através da producgéo ritmica
de melatonina (N-acetil-5-metoxitri-
ptamina), horménio mais conhecido da
pineal, produzido e liberado por esta
glandula na fase de escuro. A flutuagéo
diaria da sintese e secregao de
melatonina (niveis altos no escuro e
baixos, ou mesmo ndo mensuraveis, no
periodo de claro) sinaliza para o meio
interno do organismo se é noite ou dia
no ambiente. Além disso, a duragdo da
secregao de melatonina sinaliza a
duragéao do escuro e, portanto, as
estagdes do ano.

A informagao luminosa alcancga a pineal
através de uma via polissinaptica que
envolve a retina, o nucleo
supraquiasmatico (NSQ), o nucleo
paraventricular hipotalamico (NPVH) e
o ganglio cervical superior (GCS), de
onde partem fibras simpaticas que
inervam a glandula pineal. A producéo
de melatonina € iniciada pela
estimulagao de adrenoceptores beta e,
é potenciada pela estimulagéo de
purinoceptores P2Y ,- A agéo deste
neurotransmissores envolve trans-
cricdo dos genes das enzimas da via
biossintética e potenciagéo da atividade
das mesmas enzimas. Nesta aula, serdo
abordados diferentes aspectos da
funcéo pineal.

Curso 5.2

Cronofarmacologia e resposta inflamatoéria

XXXIV CONGRESSO BRASILEIRO DE
Farmacologia e €rapéutica Experimental

Celina Monteiro da Cruz Lotufo (IB/USP)

Nesta aula serao abordados os
mecanismos para a¢do da melatonina
assim como a forma com que a
melatonina, agindo através de
diferentes mecanismos, pode modular
as respostas inflamatérias.

Existem trés subtipos de receptores
para melatonina conhecidos em
mamiferos. Os receptores MT1 e MT2
séo receptores de membrana ja
clonados e acoplados a proteina Gi. O
receptor  MT3 nao possui estrutura
molecular conhecida, tendo sido
sugerido recentemente tratar-se de
uma enzima, a quinona reductase 2.
Por ser uma molécula lipofilica a
melatonina pode atuar também sobre
sitios intracelulares. A melatonina pode
interagir com a molécula de
calmodulina, inibindo a ativagéo de
proteinas pelo complexo calcio-
calmodulina. A melatonina pode,
também, regular a transcricdo génica
no nucleo celular pois parece ser o
ligante endégeno para uma familia de
receptores nucleares, os receptores
retindides Z ou receptores retindides
orfaos (RZR/ROR). Os mecanismos
acima citados possivelmente sdo os
responsaveis pelos efeitos da
melatonina enddgena, ja que ocorrem
em baixas concentragdes de
melatonina (pM a nM). Por outro lado,
a administragédo de altas concentragdes
(mM a mM) de melatonina exégena
resulta em uma série de efeitos que
dependem da propriedade da

molécula de melatonina como
“scavenger” de radicais livres e como
agente antioxidante.

A administragao de melatonina em
altas concentragdes resulta em efeito
antiinflamatério, tendo sido observado
diminuicdo de edema, migragao de
neutrdfilos, formagéo de peroxinitrito e
ativagdo da iNOS em diferentes
modelos de inflamagéo. Estes efeitos
sado dependentes direta ou
indiretamente das propriedades
antioxidantes da melatonina. A
diminuicdo da produgéo de espécies
reativas do oxigénio resulta em
diminuicéo da ativagao do fator de
transcrigao NF-kappaB, responsavel
pela transcrigdo de diversos genes proé-
inflamatorios.

A inflamacgéao crénica granulomatosa
apresenta ritmo circadiano dependente
da produgéo endégena de melatonina
pela glandula pineal, sendo observada
um edema menor na fase de escuro.
Na inflamagédo aguda o aumento de
permeabilidade vascular e a migragéo
de neutréfilos sdo menores quando o
estimulo inflamatério é administrado na
fase de escuro. A melatonina e analogos
que atuam sobre receptores de melatonina
reduzem o processo de “rolling” e adesao de
neutréfilos ao endotélio, sugerindo um efeito
da melatonina endégena sobre a inflamagéao

aguda.
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EFFECTS OF FRUALIN, A GAL-BINDING LEC-
TIN, ON NEUTROPHIL MIGRATION AND AC-
TIN CYTOSKELETON DYNAMICS: INVOLVE-

MENT OF TYROSINE KINASE AND PI3 KINASE.

Aline C.BrandoLima*, Roberta ES.Gama*, Cris-
tiane R.Pereira, Ana C. O. Monteiro-Moreira,
Renato A.Moreira® and Christina Barja-Fidalgo*
* Departamento de Farmacologia, Instituto de
Biologia, Universidade do Estado do Rio de

mucus secretion. Methods: Mice C57Bl/
6 were immunized with OVA/Alimen
(10ug/1.6mg), and challenged 14 and
21 days later by exposition to the aero-
sol of OVA (2,5%, 20min). Bradykinin
B2, HOE-140, and B1, R-954, receptor
antagonists were given i.p. 30 min be-
fore each challenge to ovalbumin sen-
sitized mice. After 24 h, bronchoalveo-
lar lavage (BAL) was performed for anal-
ysis of cells and lungs were removed

Janeiro,RJ ' Laboratério de Lectinas, Departamen- for evaluation of airway hyperreactivity

to de Bioquimica e Biologia Molecularcentro de

and histopathology. Results: Treatment

Ciéncias Universidade Federal do Ceara, CE.BrazilWwith HOE-140 caused a significant in-

INTRODUCTION: Several endogenous lectin-like
molecules, as selectins, have been shown as po-
tent activators of leukocytes. OBJECTIVE AND
GOALS: We have investigated the ééct of Fruta-
lin, a D-galactose-binding plant lectin isolated
from Artocarpus incisa seeds, on neutrophil mi-
gration in vivo and in vitro and the commitment
of the actin cytoskeleton dynamics and of tyrosine
kinase pathway in these actions. Frutalin injected
into pleural cavity of mice (30 pg/cavity) induced
an inflammatory response characterized by a
dose-dependent cellular migration that peaks
neutrophil at 4h and caused a significant accu-
mulation of eosinophils after 24h and augment
of mononuclear cells 72h after administration.
The migratory efect was blocked by co-injection
of Frutalin with D-galactose (100 x [M] lectin),

but not by other sugars. In vitro, Frutalin was
chemotactic for human neutrophils in Boyden
chambers. Pre-incubation of human neutrophils
with the lectin did not interfere with the chemo-
taxis induced by Frutalin itself or other chemot-
atic agent as fMLP. In parallel with the chemot-
axis, interaction of Frutalin with human neutro-
phils induced a sharp increase in actin polymer-
ization and in tyrosine phosphorilation. These
effects were strongly inhibited by D-gal or fu-
coidan, a selectin inhibitoby genistein, a tyrosine
kinase inhibitor or by [Y290240, a PI3 kinase in-
hibitor. Interaction of FTL with PMN also induced
Focal adhesion kinase (RK) activation, suggest-
ing a secondary activation of inside-out integrin-

crease in BAL fluid cell number: eosi-
nophils (82%), neutrophils (98%), lym-
phocytes CD4+ (192%), CD8+ (236%),
B220+ (84%), Tgd (194%) and NK1.1
(246%). Hiperreactivity and mucus se-
cretion were not significantly affected
by this antagonist. Treatment with R-
954 significantly reduced eosinophil
(79%) and neutrophil (83%) numbers
but had no effect on the number of lym-
phocytes in BAL. Airways hyperreactiv-
ity and mucus secretion were reduced
by this treatment (84% and 35% respec-
tively). Discussion/Conclusion: Our data
suggest that in this model of allergic
lung inflammation activation of the con-
stitutive B2 receptor will down-regulate
the inflammation while activation of the
inducible B1 receptor will have pro-in-
flammatory effects. Financial support:
FAPESP and CNPq.

HC 3
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tyrosine kinase pathways. The activa-
tion of focal adhesion kinase (FAK) in
PMN was determined by its autophos-
phorylation, therefore a significant in-
crease in the content of phosphoty-
rosine in FAK was induced by alterna-
gin-C. Phosphoinositide 3-kinase (PI3-
K), an important molecule involved in
the leukocyte migration, can associate
with FAK. We observed that this disin-
tegrin was also able to induce an asso-
ciation of FAK to PI3-K. Our results sug-
gest that alternagin-C directly interact
with integrins, triggering intracellular
signals characteristic of integrin-activa-
tion pathways and modulating human
neutrophil functions. Supported by:
CNPq, FAPERJ, IFS, SR2-UERJ.

HC 4

EFFECTS OF ACHYKININ ANAGONISTS ON
AIRWAY INFLAMMATION AND THE RELEASE
OF REMODELING-ASSOCIAED MEDIATORS
IN MICE EXPOSEDO LIPOPOIYSACCHARIDE.
V. Lagente1, M. Véron1, . Guénon1, S. Nénan1,
X. Emonds-Alt2, C. Advenier3 and E. Boichot1 1:
INSERM U456, IFR 97, Université de Rennes 1,
Rennes, France. 2: Sanofi-Synthélabo recherche,
Montpellier, France. 3: Université Paris \ Paris,
France.

Several observations suggest that tachykinins are
involved in the pathogenesis of bronchopulmo-
nary alterations and elicit several airway responses
via interactions with specific receptors denoted
NK1, NK2 and NK3. W e have investigated the
effect of antagonists for tachykinin NK1 (nolpi-

ALTERNAGIN-C, A NEW PROTEIN WITH D/ECD tantium, SR 140333), NK2 (saredutant, SR

DISINTEGRIN DOMAIN ISOLATED FROM Bo-
throps alternatus, INDUCES HUMAN NEU-
TROPHILS CHEMOTAXIS BY ACTIATION OF
INTEGRIN-MEDIAED SIGNALING RTHWAYS.
Mariano-Oliveira, A.1, Coelho, A.L.J.1, Selistre-
de-Araujo H. S.2, Barja-Fidalgo, C.1 & De Freit-
as, M.S. 1 1 Dept. Farmacologia, Instituto de Bi-

coupled signal. CONCLUSIONS: The data indicate ologia, Universidade do Estado do Rio de Jan-

that interaction of Frutalin with carbohydrate res-
idues on human neutrophils activates these cells
inducing migration through a tyrosine and PI3
kinase-dependent pathway(FAPERJ, CNPq, SR-
2-UERJ)

HC 2

ANTAGONIST OF BRADYKININ B2 RECEPR

POTENTIAES WHEREAS ANAGONIST OF B1
RECEPTOR INHIBITS MICE ALLERGIC LUNG
INFLAMMATION. Landgraf, R.G.1, Sirois,.P and

Jancar, S.1. 1Dept. of ImmunologyiICB-USP and
2Dept. of PharmacologyUniv of Sherbrooke, QC,
Canada.

Introduction: Bradykinin B2 receptor is constitu-
tively expressed in several tissues and B1 recep-
tor expression is induced in some inflammatory
conditions. The role of these receptors

in asthma is poorly understood. We in-
vestigated the effect of bradykinin B1

and B2 receptors antagonists in a mu-

rine model of asthma focusing on air-

ways cell infiltration, hyperreactivity and
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eiro, RJ; 2Depto. Ciéncias Fisiolégicas, Univer-
sidade Federal de Sao Carlos, SBrazil.

Disintegrins, a family of dissulfide-rich proteins
isolated from snake venoms, are potent inhibi-
tors of cell-matrix and cell-cell interactions medi-
ated by integrins, including platelet aggregation,
tumor cell metastasis and angiogenesis. Recent-
ly, a novel protein, alternagin-C, containing a dis-
integrin domain was purified from Bothrops al-
ternatus venom. This protein showed to be a
potent antagonist of alfa2beta? integrin and in-
hibited cell adhesion to collagen type I. In this
work, we studied the effects of alternagin-C on
human neutrophil (PMN) functions: chemotaxis
and the activation of integrin-mediated signaling
pathways. Alternagin-C presented a potent
chemotactic effect for PMN when compared to
fMLP, a classic chemotactic. Moreovgincubation
of PMN with alternagin-C induced heterologous
and homologous inhibition of chemotaxis against
fMLP and by itself, respectively This disintegrin
induced an increase in the content of
polymerized actin filaments, which was

inhibited by genistein, a tyrosine kinase

inhibitor, suggesting an involvement of

48968) or NK3 (osanetant, SR 142801) recep-
tors on the inflammatory cell recruitment, TNF-a
and IL-6 release and gelatinase B (MMP-9) activ-
ity in the bronchoalveolar lavage (BAL) fluid of
mice exposed to lipopolysaccharide (LPS) of E.
Coli (100 pg/ml aerosol for 30 min). T reatment

of mice with a combination of SR 140333 and

SR 48968 (10-6 M aerosol for 30 min or 3 mg/kg
i.p.) significantly reduced the increase in total cells
and neutrophils observed 2.5 h after LPS expo-
sure. In contrast, no significant reduction was
noted in the increase of TNF-a. Moreover, only
the i.p. treatment with the tachykinin antagonists
was able to significantly reduce MMP- 9 activity

in the BAL fluid. Teatment with the NK3 antago-
nist SR 142801 (10-6 M, aerosol) did not inhibit
the influx of neutrophils, but markedly reduced

the increased in TNF-a and IL-6 levels at 2.5 h
and MMP-9 activity at 20 h in the BAL fluid of
mice exposed to LPS. These results show that the
three tachykinin antagonists may interfere with
the development of airway inflammation, namely
neutrophilia, TNF-a release or MMP-9 activity in
the BAL fluid of mice exposed to LPS and suggest
that NK1 and NK2, but also NK3 receptors are
involved in the modulation of inflammatory re-
sponse and airway remodeling.

HC 5

NA PRE-ECLAMPSIA AS
ALTERAGOES VASCULARES A
ANGIOTENSINA Il PODEM ESTAR
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ASSOCIADAS AO AUMENTO DA
EXPRESSAO DE RECEPTORES AT1.
Rodrigues, Fabio Ulisses Sales ,
Ferreira, Karine Azevedo Sao Ledo,
Takiuti, Nilton H., Kahhale, S., Zugaib,
Marcelo, Saldiva, Paulo Hilario do
Nascimento, Carvalho, Maria Helena
C., Tostes, Rita de Céssia Aleixo. Dep-
to. de Farmacologia — Instituto de
Ciéncias Biomédicas e Depto. de
Obstetricia e Depto. de Patologia da
Faculdade de Medicina da Universida-
de de Sao Paulo — Séo Paulo/SP

Objetivos: A Pré-Eclampsia (PE) é uma doenga
sistémica de etiologia desconhecida que acome-
te 7 a 10% das gravidas, sendo caracterizada por

hipertensao arterial, proteinuria e
resposta vasoconstritora exarcebada
para Angiotensina Il (Ang Il). Utilizando
Artéria Epigastrica Superficial (AES) de
gestantes normotensas (N) e com PE
avaliamos se o0 aumento de reatividade
vascular a Ang Il esta associado a
alteragdes na expressao génica dos
receptores AT1 e AT2 (rAT1 e rAT2) de
Ang IIl. Métodos e Resultados: Anéis de
AES foram utilizados para registros de
tenséo isométrica e estimulados com
KCI (10 a 120mM), Nor (10-9 a 10-5M)
e Ang Il (10-10 a 10-6M). Expressdo
génica (RNAm) dos rAT1 e rAT2
avaliou-se por RT-PCR. O RNA total
extraido das AES usou-se na reagéo
da transcriptase reversa para obtengao
de cDNA, utilizado na reagdo de PCR
com sondas para os rAT1 e rAT2.
Gestantes PE apresentaram valores de
P.A.(PAD=100,8 e PAS=156,2), ac.
Urico (6,3 mg/dl) e proteindria (1,35 g/l)
aumentados, o que nao observou-se
nas N. Nao observou-se diferengas na
reatividade vascular ao KCI (pD2= 1,38
+ 0,04 PE vs. 1,42 £ 0,03 N) e Nor (pD2=
7,21+0,1 PE vs. 7,22+ 0,2 N).
Entretanto, AES de PE apresentaram
maior sensibilidade a Ang Il (pD2= 8,45
+0,1 PE vs. 7,84 £ 0,3 N/ p=0,0526). A
expresséo génica de rAT1 (unidades
arbitrarias 0,92 + 0,2 PE vs. 0,58 + 0,02
N) estava aumentada (p<0,05) em AES
de PE, o que néo observou-se para
rAT2 (1,05 + 0,08 PE vs. 0,94 + 0,1 N).
Na imunohistoquimica observamos
presencga de rAT1 em células do
musculo liso (CML) da camada média
do vaso e rAT2 em células endoteliais
e CML. Concluséo: A sensibilidade a
Ang Il nas AES esta aumentada nas
gestantes com PE o que parece estar
relacionada ao aumento na expressao
génica do rAT1. Apoio Financeiro:
FAPESP
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